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Abstract 

The use of home apnea monitoring for infants is a technology that has been utilized for over 40 

years.  Home apnea monitoring is currently prescribed for infants considered high risk following 

discharge from the hospital.  Management of these monitors is within the scope of practice for 

pediatric providers in the primary care setting.  Confusion has existed among pediatric outpatient 

providers about medical management of the monitors and when they should be discontinued. 

This project reviewed the evidence related to home apnea monitoring and sought to share current 

evidence with local pediatric primary care providers. Prior to presenting current evidence to a 

wider audience, a summary of the content was reviewed by local clinical experts. This content 

summary was placed into a digital (PowerPoint) recorded presentation. It was then distributed to 

the five local clinical experts for their review.  These clinical experts were selected because they 

had extensive experience and knowledge in neonatology as well as a pediatric cardiology, and 

serve as resources for primary care providers These experts completed a survey before the 

educational brief, as well as after, measuring the usefulness of the information.  Three of the five 

experts viewed the curriculum and responded.  In the post-survey, all three responses indicated 

that this educational curriculum improved their knowledge of home apnea monitoring, indicating 

further education would be helpful. After the content was requested, a follow-up presentation 

with a more in-depth review of the literature was created and given to an audience of pediatric 

primary care providers at the American Academy of Pediatrics, Alaska Chapter, Grand Rounds. 

The same surveys were also given to the pediatricians to complete, with data obtained from the 

providers lending more support to the benefit of this education. 
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Background 

 Home apnea monitoring has been a technology utilized since the 1960s for monitoring of 

apnea of prematurity in preterm infants discharged home.  As technology has progressed, home 

apnea monitoring has been used in the care of a variety of acute and chronic disorders requiring 

continued medical supervision after hospital discharge (American Academy of Pediatrics [AAP], 

2003).  In the 1970s, it was hypothesized that apnea preceded sudden infant death syndrome, but 

a causal relationship was never established.  Due to this, there was an increase the industry to 

create products related to parental fear of SIDS. Examples of situations where home apnea 

monitoring is currently prescribed include: apnea of prematurity, infants with chronic medical 

conditions such as tracheostomies, or home oxygen, infants with acute illness such as pertussis, 

and SIDS. 

Sudden Infant Death Syndrome (SIDS) is defined as “the sudden death of in infant less 

than 1 year of age that cannot be explained after a thorough investigation is conducted, including 

a complete autopsy, examination of the death scene and a review of the clinical history” (Centers 

for Disease Control [CDC], n.d.).  In 2014, there were 1,500 deaths attributed to SIDS in the 

United States; it is the leading cause of death for infants ages 1-12 months (CDC, n.d.)  In 1990, 

prior to the widespread education of SIDS prevention by the AAP in 1994, the SIDS deaths 

declined from 130.3 deaths per 100,000 live births to 38.7 deaths per 100,000 live births in 2014 

(Centers for Disease Control [CDC], n.d.).  

Apnea of prematurity (AOP) is a cessation of breathing for 20 seconds or longer, or a 

shorter pause accompanied by bradycardia, cyanosis, or pallor, resulting in hypoxemia.  It can 

either be central (cessation of breathing effort), obstructive (airway obstruction, preventing the 

flow of air) or mixed.  Many episodes in preterm infants are mixed, with either obstructive 
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airflow causing a central apnea, or a central apnea resulting in an obstructive episode 

(Eichenwald, 2016).  It has been established that AOP can continue for infants born in the 24-28 

week post-conceptual age, beyond term gestation.  (Eichenwald, Aina, & Stark, 1997).  When 

these infants are otherwise ready to discharge, home apnea monitoring may be prescribed to 

facilitate preterm infants being home with their families until 43-44 weeks gestation, when 

neuro-respiratory maturity is reached.   

Neuro-respiratory drive in the preterm neonate is located in the medulla, where the 

chemical control center is located, as well as the cerebral cortex and brainstem.  Preterm infants 

have less developed responsiveness resulting from this immaturity. An adult response to carbon 

dioxide is sustained increased respiratory rate to counter the carbon dioxide levels. In the preterm 

neonate, the response to carbon dioxide a brief increase in ventilation, then respiratory 

depression. The younger the gestational age, the less developed the neuro-respiratory system, 

which leads to a greater incidence of apnea.  As the infant becomes older, this system matures 

(Enzman Hagedorn, Gardner, Dickey, & Abman, 2006) 

The American Academy of Pediatrics (AAP) has established guidelines for the use of 

home apnea monitors for infants in the outpatient setting:  

1. Home cardiorespiratory monitoring should not be prescribed to prevent SIDS.   

2.  Home cardiorespiratory monitoring may be warranted for premature infants who are at  

high risk for recurrent episodes of apnea, bradycardia, and hypoxemia after hospital 

discharge. The use of home cardiorespiratory monitoring should be limited to 

approximately 43 weeks post-menstrual age of or after the cessation of extreme episodes, 

whichever comes last.   
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3.  Home cardiorespiratory monitoring may be warranted for infants who are technology 

dependent (tracheostomy, continuous airway pressure), have unstable airways, have rare 

medical conditions affecting regulation of breathing, or have symptomatic chronic lung 

disease.   

4.  If home cardiorespiratory monitoring is prescribed, the monitor should be equipped 

with an event recorder.   

5.  Parents should be advised that home cardiorespiratory monitoring should be advised 

that home cardiorespiratory monitoring has not been proven to prevent sudden 

unexpected deaths in infants.  

6.  Pediatricians should continue to promote proven practices that decrease the risk of 

SIDS-supine sleep position, safe sleeping environments, and elimination of prenatal and 

postnatal exposure to tobacco smoke. (AAP, 2003). 

Significance 

There has been confusion from providers who provide care for pediatric patients 

concerning the use and management of these monitors (Johnson, M.A., personal communication, 

June 8, 2016).  It has been established in emails with ProCare, a company that provides durable 

medical equipment, that monitors are continuing to be prescribed for the prevention of SIDS, 

which is not appropriate according to the AAP recommendations. This is significant to nursing 

due to the expense related to improper prescribing of the monitor for SIDS prevention. Cases 

have been documented of monitors not being discontinued for extended periods of time without a 

follow up plan, generating significant insurance expense, and benefitting only the medical 

company providing the monitor (Halbower, 2008).  Improper discontinuation or management of 

these monitors due to provider lack of knowledge or awareness, can result in death or harm to the 
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patients.  It is important that providers understand the indications of when, how and why this 

technology is prescribed and how to manage it. 

The responsibility of providers in all levels of healthcare is to pursue the most current 

evidence to promote optimal patient outcomes.  “Without current best evidence, practice is 

rapidly outdated, often to the detriment of patients” (Mazurek Melnyck & Fineout-Overholt, 

2015).  Successful patient care is dependent on healthcare professionals staying informed and up 

to date on current best practices (Fineout-Overholt & Stillwell, 2015). The aim of this project 

was to exhaustively examine the evidence related to appropriate home apnea monitor use and 

create an educational training for pediatric providers to aid in their clinical decision making. 

PICO Question  

Will creating an educational update regarding the most current recommendations improve 

the knowledge of primary care providers in appropriate home apnea monitoring use in the 

outpatient setting? 

Literature Review 

 A review of the literature was performed using medical, science and nursing databases of 

CINAHL, PubMed, GoogleScholar, and Web of Science.  Search terms utilized include: home 

apnea monitoring, apnea of prematurity, SIDS, sudden unexplained infant death, caffeine 

therapy, adverse life-threatening events provider management, infant adverse life-threatening 

events, home apnea monitoring guidelines, home apnea management recommendations. 

Categories were then narrowed by restricting results to infants less than 1 year of age.  Literature 

was focused on studies examining the resolution of apnea and bradycardic events to guide best 

practice for weaning home apnea monitoring in premature infants, as well as the management of 

adverse life-threatening events, and the monitoring of siblings of infants who died of SIDS.  
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Apnea of Prematurity   

Eichenwald, Aina & Stark (1997) focused on the persistence of apnea in infants who 

were delivered at extreme prematurity, in the 24-28 week gestation range.  This retrospective 

chart review examined the clinical course in patients with AOP at Brigham and Women’s NICU 

or patients were transferred from that facility to Beth Israel Hospital Special Care Nursery. Of 

the initial 457 eligible infants, 226 were included in the study, and were then stratified by 

gestation.  The study correlated that infants of earlier gestational ages were more prone to have 

an increased duration of apnea/bradycardia episodes, even beyond term gestation. 35 (15.4%) of 

the infants were discharged home on a home apnea monitor, with the post conceptual age being 

higher for those 10 of which were also discharged on mexylanthine therapy.  Identified 

weaknesses of this study include that it is an old study, and that it was performed in a single 

facility.  It was also dependent on the capture and accurate nursing documentation of the events, 

with the potential for error.  This study has statistical significance and strength, and is still 

frequently cited in newer studies and articles surrounding this topic. This study is highly relevant 

because it established that many premature infants are at increased risk for continuing apnea and 

bradycardia even beyond term gestation. This was previously thought to be the point of 

maturation for these patients.  This study supports the continued need for home apnea monitoring 

for these infants. 

 Lorch, Srnivasan, & Escobar (2011) published a study about the epidemiology of 

resolution of apnea and bradycardic episodes.  This study was a retrospective cohort study 

performed at one Kaiser Permanente hospitals, for infants born at 34 weeks or less between 

1998-2001.  There were 1403 infants who met the criteria, with infants born with major 

congenital anomalies, continued home mechanical ventilation, ventriculoperitoneal shunt 
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placement for hydrocephalus, and attrition from those who did not follow-up within one year 

after discharge (20%).  The data was either collected during the hospital stay, or after discharge. 

It was once again a chart review, and the review of the information after discharge included 

hospital, emergency and outpatient records with ICD-9 codes for apnea and bradycardic 

episodes.  They examined the factors where an infant met the criteria for discharge, and then 

looked back to the occurrence of the last apnea/bradycardic event. This study also reinforced that 

infants of lower gestational ages were less successful with the intervals of no apnea/bradycardic 

episodes. The primary focus of this study was to examine the amount of time (interval) that an 

infant was apnea-free prior to discharge, or if an event influenced a delay in discharge. 

Home Apnea Monitoring   

A 2016 study by Veit et. al, examined the diagnostic evaluation and home apnea monitor 

use of late preterm to term infants with apnea, bradycardia and desaturations. This retrospective 

chart review took place at two large tertiary medical centers of infants 34 0/7 weeks post-

conceptual age and greater. A total of 741 infants were identified as having discharge delaying 

apnea and bradycardic events.  There was variation in practice of discharging infants home with 

monitors: Center A discharged 4.5% of the population home on a monitor as opposed to Center 

B 10.4%.  Characteristics of infants sent home on apnea monitoring included: caffeine therapy, 

greater post-conceptual age of achieving full oral feedings, and a longer hospital stay.  (Veit et 

al., 2016).  This study was significant in highlighting the characteristics of late-preterm infants 

sent home on apnea monitors.  The variation of practice in facilities for sending infants home on 

apnea monitoring also demonstrated differing provider practices in making decisions concerning 

home apnea monitors at infant discharge from the hospital. 
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 Ramanthan et. al (2001) conducted a comprehensive longitudinal study, also known as 

the Collaborative Home Infant Monitoring Evaluation (CHIME), which examined different 

groups of infants on prescribed home apnea monitoring. This study examined 1079 infants 

recruited from 5 clinical sites. These subjects were then divided into seven groups: The healthy 

term group, the idiopathic adverse life-threatening event (ALTE) group, SIDS-SIB (a full or half 

sibling affected by Sudden Infant Death Syndrome) group and the preterm group.  The alarm 

thresholds were varied, but equivalent to practice in order that every infant received the same 

level of surveillance.   Data from the monitors were analyzed, with 21547 events initially 

exceeding the alarm thresholds, with 6993 events exceeding the conventional limits in 445 

infants, and extreme alarm limits exceeded in 116 of the 1079 infants.  They then assessed the 

recurrence of extreme events, and with the groups combined, 60 (51.7%) of the 116 infants had a 

second event, 35 (57.3%) of the 60 experienced a third event and a fourth was observed in 28 of 

the 35.  This study also examined the relationship of post-conceptual age in relationship to 

monitoring, with the likelihood of experiencing an extreme apneic event increased until about 43 

weeks post-conceptual age.  No group had a significantly higher rate of events between 42-45 

weeks post-conceptual age. This study highlighted that extreme events were only found in 

preterm infants, but is not a precursor to SIDS (Ramanthan et al., 2001). 

Sudden Infant Death Syndrome (SIDS) 

         There have also been studies examining apnea monitoring as a method for the prevention 

of SIDS.  Davidson-Ward et. al. reviewed Sudden Infant Death Syndrome as evaluated by apnea 

programs in California.  This group discovered that despite attempting to prevent SIDS with 

home apnea monitoring infant deaths occurred.  Some of the characteristics related to these 

deaths demonstrated that there were errors in technique and non-compliance in monitoring.  
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There were also deaths reported even with appropriate monitoring technique and infant response, 

with a rate of 2.9 deaths per 1,000 infants (Davidson Ward et al., 1986). 

A follow-up to the CHIME study examined the variables related to cardiorespiratory events and 

risk factors for SIDS.  The authors applied the data obtained from the original study, and 

determined that extreme events, or apnea events that persisted beyond 30 seconds, or a heart rate 

<60 for 10 seconds in an infant <44 weeks post-conceptual age, or a heart rate <50 for a 

minimum of 10 seconds in an infant <44 weeks post-conceptual age.  After examining the data, it 

was determined that extreme events are not associated with known SIDS risk (Hoppenbrouwers, 

Hodgman, Ramanthan, & Dorey, 2008). ` 

Synthesis of the Literature 

 “Evidence supporting the use of home apnea monitoring is sparse, and recommendations 

highlight the need to use this technology sparingly and to discontinue use once it is no longer 

necessary” (Liu, Molokhia, & Perkins, 2015).  Much of the literature found during the search 

supported the topics of the cessation of apnea and bradycardia in preterm infants, as well as 

conclusion that home apnea monitoring does not reduce the rate of SIDS.  The CHIME study 

provided the most valuable evidence concerning home apnea monitoring use in terms of 

comparing all populations of infants, and is a seminal study frequently cited in many of the home 

apnea monitoring articles.  Recent evidence is also lacking, many of the current 

recommendations continue to be based on these older studies.  

Methods 

Framework 

 The FADE model for process improvement was utilized from the implementation of the 

project (Organizational Dynamics Incorporated [ODI], n.d.). FADE: Focus, Analyze, Develop, 
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Execute and Evaluate. This process consisted of four steps in the process and completion of this 

project.  The develop, execute and evaluate steps of this process were repeated for the two 

different presentations. 

Focus.  This step was the narrowing of the topic and information that needs to be 

included in the practice recommendations.  The topic of home apnea monitoring was selected in 

this process, and it was narrowed to include the most current practice recommendations for the 

educational presentations.  This step also included gathering the information. 

Analyze.  The information gathered in the Focus step was analyzed through the appraisal 

of the existing evidence. The evidence was reviewed and the necessary information was derived 

from this evidence to develop the curriculum for the educational presentations. 

Develop.  This step included the creation of the curriculum based on the evidence 

gathered and analyzed.  A Power Point presentation was developed for clinical experts for the 

first education.  In the second presentation, a more concentrated, in-depth presentation was 

created.  A Survey Monkey for an evaluative tool was also created in this stage. 

Execute.  In the first educational presentation, executing the project included distributing 

the digital presentation via email to the clinical experts.  In the second presentation, this included 

a live presentation given to providers.  The surveys were distributed in this phase. 

Evaluate.  This step includes evaluating the effectiveness and necessity of the 

presentation. In both cases, the survey results were reviewed to evaluate the presentations.  The 

first survey indicated that the project was valuable, and led to the development of the second 

presentation. 
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Rights of Human Subjects  

Request for determination from the IRB was requested.  The IRB determination for this project 

was non-human subject research (see Appendix D). 

Project Presentation Development 

 After the review of existing literature, a condensed review of the evidence was created   

for clinical experts to review.  The focus of the training curriculum was for babies on home 

apnea monitors and who had been released from the Neonatal Intensive Care Unit.  A 

PowerPoint presentation was created for visual support of the information.  The information on 

the slides included 2003 recommendations from the American Academy of Pediatrics for home 

apnea monitoring.  Following slides included information about the current supplier of the 

monitors in Alaska and their responsibility for parental training, as well as generating the 

downloads.  The process for monitor exchange was also included on the slides.  Expectations for 

gestational ages of when the monitors and oral caffeine can be discontinued safely were also 

added to the presentation.  Safe sleep practices were reinforced, and photos from Safe to Sleep, 

the public education campaign by the National Institute of Health.  There was permission on the 

website to download photos, as long as they were not used to promote a product.  Special 

considerations, including the rural challenges of Alaska was the last informational slide.  

References were added to the final slide. The total number of slides was 14. 

A script was generated to accompany the PowerPoint.  The script was narrated and 

recorded into a PowerPoint slideshow.  The presentation was viewed and any needed editing to 

ensure timing and narration matched.  The running time of the presentation was approximately 8 

minutes. 
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Survey Development 

    The pre- and post-surveys were created by using SurveyMonkey.  The pre-survey was 

designed, and included four questions with ordinal yes/no answers (see Appendix B).  Questions 

were created following the statement “It is within my specialty to.” The intent of these survey 

questions was to obtain some basic demographic data specific to what part of medical 

management experience with home apnea monitoring by providers, as well as if any of the 

providers had reviewed current literature related to this topic. 

The post survey included two questions with a three point-Likert scale, to provide 

nominal data. The responses to these questions were “agree, neither agree or disagree, or 

disagree.” 

The web link option was selected for survey distribution, since they were to be sent in an 

email.  Each survey had a unique web-link from SurveyMonkey. 

Email Development 

  An email was generated to distribute the PowerPoint as well as the survey.  The email 

included an introduction of the project and author.  It also identified that the recipients were 

identified as clinical experts.  Instructions were included to complete the first SurveyMonkey 

link (pre-test), then watch the PowerPoint and then complete the second SurveyMonkey post-

test.  Each link was copied and pasted from SurveyMonkey, and clearly identified as pre test and 

post test.  The PowerPoint was attached to the email, and the email was sent. 

Participant Selection 

 Clinical experts were selected by convenience, and included neonatologists, neonatal 

nurse practitioners, a clinical nurse specialist and pediatric cardiology. These experts served as 

resources for outpatient pediatric primary care providers concerning the topic of home apnea 
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monitoring. The criteria for content expertise includes specialized knowledge of premature 

infants, as well as physiologic development of infants. 

Project Distribution 

 

The PowerPoint was sent to the providers via their professional emails.  Two weeks after 

the first email was sent out, there was only one response.  A reminder email was sent to the 

participants about viewing the PowerPoint and completing the surveys.  In the reminder email, it 

was explained that the surveys would be closed on April 9th, 2017, allowing one more week for 

completion.  At date of survey closure, a total of three experts viewed the PowerPoint and 

completed both surveys.   

The surveys were kept anonymous with the web links.  There was no implication that 

results should be communicated directly to the author by personal email.  Consent by 

participants was implied by the participation and completion of the surveys.  

                                                           Results 

The pre-test survey questions were answered by nominal yes or no response. Three of 

five selected participants viewed and responded to the survey, a 60% response rate, (see Table 

1). 
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Table 1 

Results of Pediatric Pre-Survey 

Question Yes No 

Question 1 1 

Question 2 1          2 

Question 3 1 2 

Question 4 3 

 

 

All four questions followed the statement “it is within my specialty to:”.  Question one 

asked “Initiate home apnea monitoring.”  67 % of the responses answered yes to this question, 33 

% answered no. 

Question two asked “manage and make treatment decisions based on home apnea 

monitoring data. 67 % responded yes, and 33 % responded no. 

Question three asked “discontinue home apnea monitoring.”  33 % of the responses 

indicated that it was within their specialty to discontinue home apnea monitoring, whereas 67 % 

answered no. 

Question four: “I have reviewed (most) current literature related to home apnea 

monitoring in the past 2 months.  100 % of the respondents answered no. 

The post-survey, consisted of two questions, was also completed by all three respondents 

(see Table 2). 
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Table 2 

Results of Post-Survey 

Question Agree Neither Agree or 

Disagree 

Disagree 

 

Question 1 

          

Question 2 

 

3 

     

                3 

 

0 

    

    0 

 

0 

 

0 

 

 

In the post- survey, question one asked “did this summary of home apnea monitoring 

improve your knowledge of this process in your current practice?”  All three respondents replied 

that they agreed to this statement.  The second question asked respondents “I am likely to apply 

this information to my current practice.”  All three respondents also replied that they agreed with 

this statement.  No further statistical analysis was completed on the post-survey, there was no 

variance in between the respondents. 

Discussion 

    The demographic responses from the pre-survey indicate that the content experts had 

different experiences in managing home apnea monitors. Some had the capability of initiating 

monitoring, but did not discontinue it.  Two of the three respondents indicated they made make 

management decisions based on data obtained from home apnea monitoring.  None of the 

respondents reviewed most current literature related to home apnea monitoring.  These responses 

indicated that providing this content on a wider scale would be helpful in improving knowledge 

of home apnea monitoring practices. 

 

 



INFANT HOME APNEA MONITORING  22 

Limitations 

 Limitations identified after completion of project include the number of participants 

providing feedback, and questions in the pre and post surveys being directed more toward that 

outpatient pediatric population.  With the knowledge that this would have been the population 

sample who were trialing the content, the questions would have been created in a different 

format to provide more direct feedback related to the course content.  

Based on the limited demographic data, the responses were not equal demographically in 

terms of initiation, management and discontinuation of home apnea monitoring.  The experts 

were from acute care neonatology as well as outpatient pediatric cardiology.    

 Another limitation of post-survey is the use of a three-point Likert Scale; the 5-point 

Likert scale is preferred for obtaining data.  The scale used for this portion of the project was 

only three selected responses.  If this is to be distributed to a wide population of providers, the 

Likert scale would be changed to a five-point to obtain results describing the strength of the 

beliefs of the respondents.    

Education at Pediatric Grand Rounds 

 This content was requested and presented to a wider population of pediatric providers at 

Pediatric Grand Rounds, held at Alaska Regional Hospital on May 15th 2017. 

 Live Presentation Development 

 An in-depth PowerPoint presentation was developed for this educational offering 

utilizing the same evidence but providing deeper detail, a point by point review of the APA 

guidelines for management and they were provided the APA guideline in a one page worksheet 

that could be used in a clinical setting.  The information included in the PowerPoint included the 

current Academy of Pediatrics recommendations for home apnea monitoring (see Appendix F).  
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Information was presented related to the current practices in the state of Alaska for 

cardiorespiratory monitor distribution, including ProCare and their methods for obtaining the 

monitoring information, as well as distribution of the information to providers.  Patient/Parent 

educational resource information was also included in the presentation. 

 A clinical tool was created with the current recommendations by the American Academy 

of Pediatrics for infant home apnea monitoring for the providers attending the presentation (see 

appendix G).  This tool was in the format of a paper handout for pediatricians to take with them 

after the presentation. 

Survey 

 The same survey questions were used for data collection in the live presentation and 

online presentation.  The response data from the clinical experts was deleted in SurveyMonkey. 

A QR scan code was created for the web links to the survey using a free online code generator 

https://www.the-qrcode-generator.com/. The web links for the survey were entered into the code 

generator, and a unique bar scan was obtained for both the pre and post survey.  These codes, as 

well as the weblinks were included on the back of the handout for the providers to complete the 

surveys (see appendix H).  The QR code was tested to ensure that both surveys were linked to 

the correct codes.  The weblinks listed were also tested for accuracy and to guarantee access to 

the surveys. 

Presentation 

 The live presentation was given in a conference room at Alaska Regional Hospital to 

pediatric providers from the community that volunteer participation in the monthly education 

offerings scheduled and provided by the American Academy of Pediatrics, Alaska Chapter 

(AAPA).  The presentation consisted of the PowerPoint, as well as answering questions from the 
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participant.  There were an estimated 10 to 15 providers in attendance for Pediatric Grand 

Rounds.  After the live presentation, the presentation and the materials shared during the event, 

including the American Academy of Pediatrics Guideline clinical worksheet were made 

available to all AAPA members via their chapter website.  

Results 

 Of the estimated 10 to 15 participants in the presentation, a total of six completed to pre 

survey and seven completed the post survey.  In the pre-survey, question one was skipped by one  

of the respondents; there were five responses for that question. 

Table 3 

Results of Pre-Survey from Pediatric Grand Rounds 

Question Yes No 

Question 1 5 

Question 2 6           

Question 3 6  

Question 4 6 

 

 

As with the initial pre-survey, all four questions followed the statement “it is within my 

specialty to:”.  Question one asked “Initiate home apnea monitoring.”  Five participants 

responded yes, with one respondent skipping the question.  It was stated on SurveyMonkey that 

the question was skipped by one respondent on the results for question one. 

Question two asked “manage and make treatment decisions based on home apnea 

monitoring data. Six participants, or 100% answered yes. 
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Question three asked “discontinue home apnea monitoring.”  Six, or 100% of the 

responses replied yes. 

Question four: “I have reviewed (most) current literature related to home apnea 

monitoring in the past 12 months.  100 % of the respondents answered no. 

Table 4 

Results of Post-Survey from Pediatric Grand Rounds 

Question Agree Neither Agree or 

Disagree 

Disagree 

 

Question 1 

          

Question 2 

 

7 

     

                6 

 

0 

    

    1 

 

0 

 

0 

 

 

Again, in the post-survey, question one asked “did this summary of home apnea 

monitoring improve your knowledge of this process in your current practice?”  A total of seven 

participants replied that they agreed to this statement.  Question two a “I am likely to apply this 

information to my current practice.”  Six respondents replied that they agreed with this 

statement.  One respondent replied that they neither agree or disagree. 

Discussion 

Outcomes 

Following live, detailed presentation of content, and gathering more data from the general 

pediatric provider population, there was more evidence that education highlighting the most 

current recommendations for infant home apnea monitoring was valuable.  The majority of the 

responses represented that the participants had the ability to prescribe monitors, as well as make 

treatment decisions based on data obtained from the monitors.  None of the respondents had 
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reviewed the most recent data related to home apnea monitors, and most indicated that the 

information was useful and could be applied to practice.  The providers verbalized that they 

would take the handout back to their respective practices as a reference. 

Unexpected Outcomes 

  Following the presentation, there was an impromptu question and answer session, 

followed by a lively discussion by the pediatricians in the room.  The discussion surrounded 

management practices of infants in the many different environments, as well as interpretation of 

downloaded data.  There was cooperative brainstorming among the pediatricians, and an 

informal work group established to further explore this topic. 

Limitations  

        Limitations in in the second presentation also included a small population.  There was not a 

formal count of the number of participants, and the number varied throughout the presentation as 

providers were arriving late and leaving. Of the estimated number of participants in this 

presentation, the number of responses to the pre survey did not match the post survey. While it 

was generalized that the group of participants in the pediatric grand rounds presentation were 

primary care pediatric providers, no demographic data was obtained to verify if these individuals 

were specialists in the pediatric field   

Implications for Practice  

 Based on the data provided from the post-survey after training, it was concluded that 

there was value in providing this education concerning current recommendations to pediatric 

primary care providers.  Review of current clinical and research information provided in an 

educational offering can help to promote continuity and safe care of infants released from the 

hospital with this technology.  The responses from content experts supported that there is a 
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training gap between management and practice of in-patient and out-patient home apnea 

monitoring in infants. In the general pediatric provider population, the gap in management 

practices was not present, but it was also indicated that this information could be applied to their 

current practice. 

  It is important that this type of educational training be performed periodically and is 

directed toward all providers who provide pediatric care, not just physicians.  In rural Alaska, the 

clinic provider may be a nurse practitioner or physician’s assistant, who has minimal exposure to 

the home apnea monitoring.  The home monitoring training could also be expanded to include 

village health aids, including translating medical terminology to the local indigenous 

language(s), because they are often the primary support in villages without medical providers.   

 The presentation at Pediatric Grand Rounds was placed on the American Academy of 

Pediatrics-Alaska Chapter website, making it available to a broader population of pediatricians in 

the state of Alaska however, sharing this updated information and current management guideline 

to other primary care providers via their professional organization’s educational conferences is 

indicated. 

Conclusion 

Home apnea monitoring of infants, while a technology not extensively used, is still 

prescribed to facilitate transition of the-risk infant from the hospital to home. Judicious 

management is important in safe care for the infant and minimizing stress and anxiety for the 

family.  The most current recommendations guide appropriate management, helping to ensure 

good stewardship of healthcare resources surrounding this technology.  Providing education 

about current home apnea monitoring practice evidence recommendations for management can 
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help pediatric providers be more prepared to safely bridge a dangerous and stressful transition for 

the littlest patients and their families. 
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Appendix A 

                                                   Literature Synthesis 

Table A-1 

Literature Synthesis Table 

Author Year Type/Description Number of 

Participants 
Study Design Level of 

Evidence 

Davidson Ward, S. L., Keens, 

T. G., Chan, L. S., Chips, B. 

E., Carson, S. H., Deming, D. 

D., ... Van der Hal, A. L. 

1986 Study: Examined monitor 

documentation of infants 

being monitored, died of 

SIDS 

26 Retrospective 

chart review 
VI 

Eichenwald, E. C., Aina, A., & 

Stark, A. R. 
1997 Study: Resolution of apnea 

and bradycardia episodes in 

infants born at 24-28 weeks  

226 Retrospective 

chart review 
IV 

Hoppenbrouwers, T., 

Hodgman, J. E., Ramanthan, 

A., & Dorey, F. (2008, May). 

2008 Study: Closer statistical 

analysis of SIDS factors 

from original CHIME Study 

1082 Longitudinal 

cohort study 
IV 

Liu, G., Molokhia, E., & 

Perkins, A. (2015). 
2015 Article: Update on practice 

recommendations for family 

practice providers on home 

apnea monitoring 

N/A N/A VII 

Lorch, S. A., Srnivasan, L., & 

Escobar, G. J. (2011, July 11). 
2011 Study: Epidemiological 

study of resolution of apnea 

and bradycardic episodes in 

preterm infants 

1403 Retrospective 

Cohort Study 
IV 

Meny, Carroll, Carbone & 

Kelly 
1994 Study: Case review of 

infants who died of SIDS 

while being monitored 

6 Case review VI 

Ramanthan, R., Corwin, M. J., 

Hunt, C. E., Lister, G., Tinsley, 

L. R., Baird, T., ... Keens, M. 

G. (2001, May 2, 2001). 

2001 Study: Data analyzed from 7 

different groups of infants 

being monitored 

1079 Longitudinal 

cohort study 
IV 

Perfect Sychowski, S., Dodd, 

E., Thomas, P., Peabody, J., & 

Clark, R.  

2001 Study: Analyzed 

epidemiology of monitor use 
14,532 Descriptive 

cross-sectional 
VI 

Veit, L., Amberson, M., 

Freiberger, C., Montenegro, B., 

Mukhopadhyay, S., & Rein, L. 

M. 

2016 Study: Late preterm infants 

diagnostic evaluation and 

home monitor use 

741 Retrospective 

chart review 
VI 

Adapted from O’Mathuna, D. P., & Fineout-Overholt, E. (2015), p. 134 
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Appendix B 

Pre-Presentation Survey 

It is within my specialty to: 

1.  Initiate home apnea monitoring 

a.  Yes 

b.  No 

2.  Manage and make treatment decisions based on home apnea monitoring data 

a.   Yes 

b.   No 

3.  Discontinue home apnea monitoring 

a. Yes 

b. No 

4. I have reviewed (most) current literature related to home apnea monitoring the past 12 

months 

a.  Yes 

b.  No 
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Appendix C 

Post-Presentation Survey 

1.  Did this summary of home apnea monitoring improve your knowledge of this process in 

your current practice? 

a.  Agree 

b. Neither agree or disagree 

c. Disagree 

2. I am likely to apply this information to 

3.  my current practice. 

a. Agree 

b. Neither agree or disagree 

c. Disagree 
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Appendix D 

Institutional Review Board Determination 

 
INSTITUTIONAL REVIEW BOARD REQUEST FOR DETERMINATION OF HUMAN 

SUBJECTS RESEARCH 

  
All research conducted by University of Alaska Anchorage faculty, staff, or students, which involves human 

subjects must be reviewed by the Institutional Review Board (IRB).  To determine if your project involves 

human subjects or is research under UAA IRB definitions, complete this form and send it to the UAA 

Research  Compliance Office.    

For help, contact the Office of Research Integrity & Compliance (ORIC): (907) 786-0916.   

  

Consider your activity (research project, thesis, study, task, assignment) and the data (information) you, 
a member of your research team, or a collaborator, plan to collect, when responding to these questions.   

Activity Examples: surveys, questionnaires, focus groups, interviews ⑩ passive observation of public behavior (in physical or 

online environments, including social media) ⑩ experiments using electronic equipment or gaming techniques ⑩ the use of 

instruments or devices, including phones, to collect or monitor or influence behavior ⑩ diet, nutrition studies, or taste tests ⑩ 

physical or biomedical procedures, such as imaging, scanning, blood collection, anthropomorphic procedures ⑩ studies 

examining individuals’ responses to manipulation of their physical or online environment ⑩ studies examining effectiveness of 

educational tools or curricula ⑩ pilot studies and other preliminary studies ⑩ any other activity that involves observation of, or 

interaction with, individuals to gather information for research.  

Enter a response for each question, complete Section B on Page 2 and send to 

uaa_oric@uaa.alaska.edu  
Yes/No 

Not 
sure  

Is all of the data (information) being obtained about deceased people?  (If No, skip the next question and go to 

RD1)  
No  

In addition to information about the deceased people, are you also collecting information from living 

persons about their recollections of the deceased people?  (If No, stop here and go to RD 2)  
  

RD1) Does your project only involve existing data, information, documents, or samples that you will obtain from a 

publicly available source that does not require permission to access the data?  (If Yes, stop here and go to 

RD2.)  

No  

Does a funding source (federal, state, or local), either directly (direct funder) or indirectly (secondary, or pass-

through funder) require IRB review?  (If Yes, stop here and go to RD3)  
No  

Is any of the data (information) being obtained about individuals who are, or could be, living now?   No  

Is any of the data (information) being obtained, directly or indirectly, from living individuals?   Yes  

Are you observing people, directly or indirectly, to collect your information?   No  

Are you interacting (face-to-face, through telephone, electronic media or documents) with people?   No  

Is the data collected by intervening (taking measurements, samples, images) with people, or observing an 
intervention carried out by another person?   

No  
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Does the data/information you are collecting only center on things, quantities, or other questions about what item, 

process, or procedure is used?  (If Yes, stop here and go to RD2)  
No  

Does the data/information you are collecting include the opinions, characteristics, or behavior of individuals?   No  

Does the data/information you are collecting include any information that could identify the individuals?   No  

Does the data/information you are using to recruit people for your project include any information that could 
identify the individual?   

No  

During the process of collecting data, will you or any research team member, be able to identify the individuals?   No  

Will the data or information you are collecting examine, for example, the function of culture, expression of gender, 
or political views of members of the population in the study?   

No  

Could the results of this evaluation be used to make a general conclusion about the data/information you will 
collect?   

Yes  

Is this evaluation connected to individual or group outcomes?   Yes  

Could the results of this evaluation impact the future use of similar programs, services, or public policy?   Yes  

Can this evaluation affect the development or implementation of other programs of a similar nature?   No  

 
  Page 1 of 2   Last Revised 8/20/2015   

 

    

  
INSTITUTIONAL REVIEW BOARD REQUEST FOR DETERMINATION OF HUMAN 

SUBJECTS RESEARCH 

If you answered Not Sure for any 

question, briefly explain why you are 

uncertain. Briefly explain here.  

RD2 – Your work is most likely not human subject research and you do not need to complete the rest of 
the first section. Complete Section B and return the Request for IRB Determination form for a final 
confirmation.  

RD3 – Your work must be reviewed by the IRB. Go to IRBNet and complete a UAA IRB Proposal and 
all additional documents for IRB review.  

 

Section B – Instructions, tab to each box and complete the information.   

Name:  Amanda Kathleen Dunlap     Today’s Date: 1/11/2016  

Affiliation with UAA (If this project will be used for class credit, complete the next two lines. If not, skip to 

Faculty/Staff):  

Student Level:  Masters Candidate    Course Number:  ND 696  

  Faculty Advisor:  Dr. Kathaleen Wellmann  Department: Nursing  
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Faculty X܆   or   Staff ܆   College or School:  College of  Nursing   Department: Enter here  

Center, Program, or Institute:  Click here to enter.  

Project Title:  Home Apnea Monitoring of Infants: A Critical Appraisal of the Evidence and Practice 

Recommendations.  

Project Description:  Exhaustively examine the evidence related to appropriate use of home apnea 

monitoring for infants, and create an educational online brief for providers who care for pediatric 

patients.  This educational brief will clarify the current recommended use of home apnea monitoring, 

as well as when use is not appropriate.  The information being provided   

Population: Alaskan healthcare providers of pediatric patients.  

Plan: This online educational brief will be emailed via a listserv either through the Alaska Academy of 

Pediatrics or a related site. There will be a pre- and post- test accompanying this, using a service such as 

SurveyMonkey to protect anonymity of participants.  T.he ordinal answers will include yes or no answers.  No 

questions asking personal or identifying information will be asked. This information will be used to gauge 

current Alaska provider’s experience with home apnea monitoring, as well as gauge whether or not project 

objectives were achieved. Pre-test Questions:  

It is within my specialty to:  

1. Initiate home apnea monitoring  

a. Yes  

b. No  

2. Manage and make treatment decisions based on home apnea monitoring data a. Yes  

b. No  
  

3. Discontinue home apnea monitoring  

a. Yes  

b. No  

4. I have reviewed (most) current literature related to home 

apnea monitoring in the past 12 months. a. Yes  

b. No   
  

Post-test  

1. Did this summary of home apnea monitoring 

improve your knowledge of this process in 

your current practice? a. Agree  

b. Neither agree or disagree  

c. Disagree  

2. I am likely to apply this information to my 

current practice. a. Agree  

b. Neither agree or disagree  

c. Disagree  
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For Office of Research Integrity & Compliance Use Only   

Final Determination:   HSR Not HSR  Statement of Findings:   Questions about 

services provided and usefulness of provided brief. Possible HSR question about identifying email 

address, but not applible if a public list-serve. Project not HSR, no IRB review necessary.  
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Appendix E 

 

PowerPoint Presentation 
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Appendix F 

Pediatric Grand Rounds PowerPoint 
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Appendix G 

Provider Handout 

 

 

 

 

 

1. Home cardiorespiratory monitoring should not be prescribed to prevent 
SIDS.   
 

2. Home cardiorespiratory monitoring may be warranted for premature 
infants who are at high risk for recurrent episodes of apnea, bradycardia, 
and hypoxemia after hospital discharge. The use of home cardiorespiratory 
monitoring should be limited to approximately 43 weeks post-menstrual 
age or after the cessation of extreme episodes, whichever comes last.   

 
3. Home cardiorespiratory monitoring may be warranted for infants who are 

technology dependent (tracheostomy, continuous airway pressure), have 

American Academy of Pediatrics 

Recommendations for Infant Home 

Apnea Monitoring: 
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unstable airways, have rare medical conditions affecting regulation of 
breathing, or have symptomatic chronic lung disease.  
 

4. If home cardiorespiratory monitoring is prescribed, the monitor should be 
equipped with an event recorder.   
 

5. Parents should be advised that home cardiorespiratory monitoring should 
be advised that home cardiorespiratory monitoring has not been proven 
to prevent sudden unexpected deaths in infants.  

 
6.  Pediatricians should continue to promote proven practices that decrease 

the risk of SIDS-supine sleep position, safe sleeping environments, and 
elimination of prenatal and postnatal exposure to tobacco smoke.  

 

Source: American Academy of Pediatrics, Committee on Fetus and 
Newborn, 2003. 

Appendix H 

 

Links to Survey 

 

Pre-Presentation Survey: 

 
 
URL:  
https://www.surveymonkey.com/r/NVMVPVN 
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Post-Presentation Survey 

 
 
URL: 
https://www.surveymonkey.com/r/QL28KKR 

 

 

 

 

 

 

 


