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Abstract 

 

 Although clinical practice guidelines do exist regarding fetal echocardiography referrals, 

these guidelines are often not utilized in practice due in part to lack of provider knowledge. The 

primary purpose of this six-week Quality Improvement (QI) Project was to increase the knowledge 

of obstetrical providers regarding the guidelines for fetal echocardiography referrals. A three-phase 

intervention project using a non-experimental descriptive design methodology was implemented, 

employing both pre- and post-project surveys to procure a convenience sample of obstetrical 

providers within a fifty-mile radius of a specified southern California zip code. A paired-samples t-

test was used to evaluate the statistical significance of pre- and post-project obstetrical provider 

scores. Study findings indicated positive correlation between the use of educational intervention, 

implemented by an advanced-practice nurse utilizing a multi-modal approach, and increased 

provider knowledge on Fetal Echocardiography Guidelines. 
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Fetal Echocardiography Referral Project (FERP) 

Congenital heart disease (CHD) is the leading cause of infant death, with an estimated annual 

incidence of about nine per one thousand live births (AHA, 2010). With this high mortality, it is 

surprising that fetal and newborn screening is not routinely done when well-established clinical 

practice guidelines to identify at-risk obstetrical patients are available (Cameron, 2010). Three out of 

five women who have given birth to a child with CHD were never tested for the defect during their 

pregnancy (Cameron, 2010). Advanced practice nurses (such as midwives or family practice nurse 

practitioners) who provide care for the obstetrical population play a crucial role in the care of these 

patients, and therefore have a direct responsibility for the knowledge of these best practice 

guidelines.  

A nurse practitioner initiated this project due to events that triggered investigation into a 

disproportionate number of newborns being diagnosed with CHD at birth in the tertiary care practice 

setting, despite the fact that mothers had a known risk and no referral for fetal echocardiogram was 

made. Fetal echocardiogram is a medical diagnostic tool for which each member of the healthcare 

team must advocate as a consistent standard of care. 

Advances in fetal echocardiography have led to increasing numbers of infants being 

diagnosed prenatally as having CHD. Optimal care of infants who have significant CHD begins 

before delivery, with prenatal management and care planning, and continues with skilled 

resuscitation in the delivery room and subsequent timely admission to an intensive care unit.  

Prenatal diagnosis allows for coordination of care surrounding delivery and during the early 

postnatal hours (Johnson, 2005). An alarming number of newborn infants are diagnosed at delivery, 

and many children receive the CHD diagnosis as late as in their teens. Preparation for early care of 

the infant is critical and for this, caregiver knowledge of prenatal diagnosis is important. The first 



 

question is to determine the provider’s knowledge of fetal echocardiogram referral guidelines for 

screening and referral. A three-phased approach consists of 1) obtaining baseline provider 

knowledge via a pre-intervention survey; 2) providing well-established guidelines with supporting 

evidence to participating providers; and 3) implementing a post-intervention knowledge survey 

(Figure 1). This survey assesses change in the participating obstetrical providers’ level of knowledge 

of fetal echocardiography referral guidelines.  

Figure 1. Strategy to increasing obstetrical provider’s knowledge of fetal echocardiography 

referral guidelines. 

 

Translational Framework 

The Stetler’s Model of Research Utilization to Facilitate Evidence-Based Practice served as a 

framework to guide the synthesis of existing research on fetal echocardiography referral clinical 

practice guidelines and provider knowledge. This stepwise framework also aided the information 

gathering process, as it provided guidance for identification of gaps in the extant knowledge, as well 

as in areas in need of strengthening or further evaluation. Finally, the model facilitated transforming 

the understanding of the evidence provided by the extant literature into practice through the Fetal 

Echocardiography Referral Project (FERP). The six phases of the model (Figure 2) were followed in 

this project in order to ensure that the program would be effective, valid and appropriate for the 

setting for which it was aimed. The six phases are sequential steps, in which each step’s results are 



 

used to inform the next. The first phase focuses on preparation or problem identification, and is 

followed by validation of the problem, which is a four-part comparative evaluation phase that 

reviews the evidence, ensures that the program is fit for the setting in which the change would be 

applied, and verifies the feasibility of that change in the light of the current practice. The process 

continues with the decision-making phase, which leads into the translation, application and the 

evaluation phase (Stetler, 2001).  

 

Figure 2. Six-Phase Modified Stetler’s Model of Research Utilization to Facilitate Evidence- 

Based Practice 

 
 



 

Review of the Literature 

Fetal echocardiography referral guidelines and provider knowledge of established guidelines 

were reviewed.   

Fetal echocardiography referral guideline indicators 

Fetal echocardiography referral guideline indicators specify baseline knowledge necessary 

for appropriate referrals for fetal echocardiography. A comprehensive search in Pubmed, Medline 

Plus, CINAHL Plus, Embase, Up-To-Date and the Cochrane Library were completed. Fetal 

Echocardiography Practice Guidelines, Sonography, Fetal Cardiology, and Congenital Heart 

Disease/Defects were keywords used in the database search from 2000-2010. Relevant guidelines 

from both organizations and large healthcare insurance providers were also reviewed to include their 

fetal echocardiogram guidelines for reimbursement.   

 Nine published fetal echocardiography guideline sources were identified; maternal, fetal and 

familial were the three main indicator categories identified in the literature with one subsequent 

follow-up indicator category. All reviewed documents supported the use of fetal echocardiography 

referral guidelines in obstetrical provider practice to improve overall quality of patient and family 

care (Appendix A). All reported and published fetal echocardiography referral guideline indicators 

were reviewed and are reported in Table 1 and 2.   

 

 

 

 

  

 

 



 

Table 1. Fetal Echocardiography Referral Guideline Indicator Tables 

 
 

Table 2.  Fetal Echocardiography Referral Guideline Indicator Tables 

 

GUIDELINE 

SOURCE

Family 

History

Metabolic 

Disorders 

(IDDM/PKU)

Teratogens 

Exposure

Exposure to 

PGE 

synthetase 

inhibitors

Viral 

infections 

during 

pregnancy 

Autoimmune 

diseases 

Familial 

inherited 

disorders IVF

Previous 

child 

w/CHD

Syndromes 

(e.g. VCF, 

Noonan's, 

Turner's)

Abnormal 

Amnio / 

Chromes

Abnormal 

Fetal 

Heart 

Rhythm

American Society 

of 

Echocardiograph

y (ASE)

X X X X X X X X X X

American Heart 

Association 

(AHA)

X X X X X X X X X

International 

Society of 

Ultrasound 

Obstetrics and 

Gynecology 

(ISUOG)

X X X X X X X X

AETNA Insurance X X X X X X X X X

American 

Institute of 

Ultrasound 

Medicine (AIUM)

X X X X X X X X X

KAISER Insurance X X X X X X X

American College 

of Cardiology 

(ACC)

X X X X X X X

Blue Cross Blue 

Shield Insurance
X X X X X X X X X X

Up-To-Date X X X X X X X X X

GUIDELINE 

SOURCE

ICIS 

Intracytoplasmi

c Sperm 

Injection

Abnormal OB 

ultrasound  / 

Extracardiac 

abnormalitie

s

Fetal Hydrops / 

Polyhydramino

s

Multiple 

Gestations

Increased 

nuchal 

translucenc

y thickness

Abnormal 

Fetal 

Situs

Monochromi

c Twins (with 

or without 

twin-twin 

transfusion 

syndrome) IUGR

2 Vessel 

umbilica

l Cord

Maternal 

seizure 

disorder/

Anti 

seizure 

med 

exposure

American 

Society of 

Echocardiograp

hy (ASE)

X X X X X

American Heart 

Association 

(AHA)

X X X

International 

Society of 

Ultrasound 

Obstetrics and 

Gynecology 

(ISUOG)

X X X

AETNA Insurance X X X X X

American 

Institute of 

Ultrasound 

Medicine (AIUM)

X X X X X

KAISER 

Insurance
X X

American 

College of 

Cardiology (ACC)

X X

Blue Cross Blue 

Shield Insurance
X X X

Up-To-Date X X X X X



 

Provider knowledge 

 Literature from 2000-2010 addressing provider knowledge using the keywords, evidence-

based practice, clinical practice guidelines, barriers to guideline utilization and implementation was 

reviewed. Electronic databases included Pubmed, Medline Plus, CINAHL Plus, Embase, Up-To-

Date and the Cochrane Library. Many challenges were reported in the literature with regard to 

clinical practice guidelines; but for the purposes of this review and ensuing project, provider 

knowledge was the primary focus. Thirty-nine studies (Appendix B) met the inclusion criteria for the 

systematic review. 

The literature review indicated that a variety of guideline dissemination and implementation 

strategies exist to increase knowledge, with the potential to lead to improvements in care (Grimshaw, 

2006). Data is mixed regarding the most effective strategy for guideline dissemination and 

implementation (Grimshaw, 2006). According to Francke (2008), compliance with clinical practice 

guidelines is a complex issue and includes a number of barriers. The literature overall reported five 

consistent barriers to guideline implementation: lack of knowledge, provider time constraints, lack of 

support, personal beliefs and guideline presentation (dissemination). Although the literature supports 

the approach of careful tailoring of implementation interventions to the barriers (Graham, 2004), the 

lack of feasibility and generalizability within that approach makes it less favorable. Many authors 

additionally favor a multi-pronged or multifaceted approach to dissemination of practice guidelines, 

stating that such strategy would assist in acquiring significant improvements in change in 

knowledge, practice, and patient outcomes (Medves 2009, Beck 2002, Lugtenberg 2009, Ockene 

2000) (Appendix B).   

Lugtenberg (2009) and Ockene (2000) refer to the need for knowledge of the guidelines with 

transparent evidence and applicability to support guideline implementation in practice. Transforming 



 

evidence into practice and implementing clinical guidelines are dependent on practitioner knowledge 

of the guidelines. This first-step thought process that guided the choice of knowledge as the focus 

barrier for this project. In concert with disseminating knowledge in the form of guidelines but also in 

the form of evidence are the ideals from which this project’s aims stemmed. It is hoped that their 

increased knowledge of guidelines will lead to the optimization of outcomes. With this goal, the 

FERP was designed to evaluate the baseline knowledge and effectiveness of a basic educational 

intervention as a means of increasing obstetrical provider knowledge on fetal echocardiogram 

referral guidelines (FERGs). 

Utilizing a systematic approach to review the reported dissemination procedures in the 

literature, tables were created to evaluate the majority rule regarding reported interventions to 

approach barriers to use of guidelines in practice (Appendix B). Although mixed results were 

reported with all interventions, it was noted in the reviewed articles that an Educational Approach 

was reported in 29 of the 39 articles being the highest reported of interventions. Additionally, a 

multifaceted strategy intervention was reported as the majority in 21 of the reviewed articles, with a 

higher report rate than either specifically identifying barriers and individualizing, or a single strategic 

approach. It was this evidence that guided the creation of a three-phase, prepackaged educational 

approach to the FERP intervention via a mailed survey to reach as many providers in the rural areas, 

where electronic means for dissemination may not be an option. 

Methods 

Participants and sample selection 

Participants were obstetrical providers in an online insurance database and practice within a 

fifty-mile radius of a southern California tertiary care institution. Five hundred and twenty-four 

providers were identified.  Gender, practice specialty, time in practice, practice affiliation (private or 



 

hospital-affiliated) and some referral practices (annual referral rates and type of provider referred to) 

associated with these providers were obtained and are presented in Table 3. 

Survey development 

The survey instrument was developed using content in the fetal echocardiography guidelines 

and published resources specific to survey question development (Appendix C and D). Questions 

were reviewed by experts in the field of fetal cardiology for face validity.  Experts were asked to 

assess question relevance, clarity, and structure. This process resulted in a twenty-item survey.   

Procedures 

 Project approval was obtained from both affiliating IRBs prior to implementing the three 

phases. In Phase One, a twenty-question knowledge survey accompanied by an introduction letter 

and request to participate was mailed via U.S. postal service. Reminder cards were mailed, and 

follow-up phone calls completed thirteen days after initial mailing (Appendix E).  In Phase Two, 

after the completed knowledge survey was returned, fetal echocardiography referral guidelines, 

review of the literature abstract, and a thank-you letter for their continued participation were mailed 

to participants (Appendix F). In Phase Three, the post-knowledge survey and a thank-you letter were 

mailed. Reminder cards were sent, and follow-up phone calls completed twelve days after survey 

packets were mailed (Appendix G). 

Data analysis 

Survey data were analyzed utilizing SPSS (PASW) version 18.0.  The descriptive statistics of 

the demographic data are reported. Only complete pre- and post-survey data were analyzed using a 

paired t-test.  Descriptive statistics are also included.   

 

 



 

Power analysis/sample size 

Post hoc power analysis was completed utilizing an online tool. Based on the paired t-test 

results, a power of 1.0 with an alpha of 0.05 was determined. Additionally, effect size for this project 

was calculated using Cohen’s d, resulting in 1.2, which constitutes a very large effect size. (Cronk, 

2006).  Sixty-five participants were calculated for this effect size. 

Results 

A total of sixty-five out of five hundred and twenty-four (Table 3) invited participants 

completed both pre- and post-intervention knowledge surveys for an overall provider response rate 

of 12%. Within each identified specialty, the general obstetrician-gynecology (obgyn) group had the 

highest response rate, at 7%, with the other five categories having a 1% or less response rate 

individually (Table 3). Among the contacted participants, one hundred and eighteen responded to the 

pre-knowledge survey (22% response rate) and sixty-five returned the post-knowledge survey.   

 

Table 3.  Respondent (n=524) Demographic Characteristics 

 
 

 

 

Male

Female

Yes

No

Private Practice

Hospital Affiliated

Respondent Characteristics

(n=524) Provider Type

Characteristic

OBGYN-General 

(n=253)

Midwives 

(n=17)

Family Nurse 

Practitioner (n=45)

OB-Maternal Fetal Medicine 

/Perinatology (n=157)

MD - Family 

Practice (n=13)

OB - Repro-

Endoc (n=39)

5

Provider Gender

133 - 4 138 8 34

120 17 41 19 5

30

Spanish Speaking

70 6 14 52 5 9

183 11 31 105 8

Practice Type

90 6 8 5 6 19

* Participation numbers did not support statistically significant findings amongst demographic variables.

163 11 33 14 7 20



 

Table 4.  Respondent (n=118) Demographic Characteristics 

 
 

Table 5 summarizes the demographic and practice characteristics of the project provider 

participants (n=65). In a general obgyn practice, respondents were predominantly male, with a 

designated hospital affiliation.  Annual referral rates for this group were highest in the 1-5 and 6-10 

year categories, and the highest referrals were to the high-risk obstetricians.   

 

 

 

 

0-5

6-10 

11-15

16-20

> 20

Male

Female

Yes

No

0

1-5

6-10

> 10

High Risk OB

Diagnostic Center

Pediatric Cardiology

Other-unspecified

Affiliation

Insurance

Reputation

Personal Preference

All of the above

Private Practice

Hospital Affiliated

Respondent Characteristics

(n=118) Provider Type

Characteristic

OBGYN-General 

(n=51)

Midwives 

(n=6)

Family Nurse 

Practitioner (n=15)

OB-Maternal Fetal Medicine 

/Perinatology (n=29)

MD - Family 

Practice (n=4)

OB - Repro-Endoc 

(n=13)

18 2 4 2 2 2

Time in Practice (years)

5 - 3 6 1 2

7 2 1 6 1 3

6 1 6 7 - 3

Provider Gender

45 - 6 21 3 11

15 1 1 8 - 3

Annual Referral Rates

10 - 2 4 - 3

6 6 9 8 1 2

16 2 4 9 3 5

15 1 3 10 - 2

Provider Referral Type

26 3 5 10 2 1

10 3 6 6 1 3

6 2 5 8 2 6

14 1 2 5 - 2

Deciding Factor for Referral

21 3 7 8 - 1

5 - 1 6 - 4

11 1 2 8 1 4

10 1 3 6 1 6

3 1 1 2 - -

6 - 2 5 2 2

* Participation numbers did not support statistically significant findings amongst demographic variables.

32 4 8 21 2 8

Practice Type

19 2 7 8 2 5

3

17 4 10 18 2 10

Spanish Speaking

34 2 5 11 2



 

Table 5.  Respondent (n=65) Demographic Characteristics 

 
 

Table 6 summarizes the results of the paired-samples t-test that was conducted to compare 

the mean pre- and mean post-knowledge survey scores. Participant scores were normally distributed, 

and no missing values were noted for all sixty-five pre- and post-paired surveys. The overall mean 

provider increase was 13.04 and significant (t = -8.879, p < 0.001). The cell size of specialty groups 

was too small for statistical analysis.   

Table 6.  Respondent Individual Specialty Mean Results and Combined Respondent Results. 

 (n=8) 0-5

(n=23) 6-10 

(n=10) 11-15

(n=11) 16-20

(n=13) > 20

(n=48) Male

(n=17) Female

(n=8) 0

(n=17) 1-5

(n=23) 6-10

(n=17) > 10

(n=32) High Risk OB

(n=13) Diagnostic Center

(n=16) Pediatric Cardiology

(n=4) Other-unspecified

(n=23) Private Practice

(n=42) Hospital Affiliated

OB-Maternal Fetal 

Medicine /Perinatology 

(n=9)

MD - Family 

Practice 

(n=4)

OB - Repro-

Endoc 

(n=4)

Respondent Characteristics

Characteristic

OBGYN-General 

(n=37)

Midwives 

(n=6)

Family Nurse 

Practitioner 

(n=5)

(n=65) Provider Type

Provider Gender

Provider Referral Type

Practice Type

- -34

3

7 3 4

6 5 2 1 -

6

11

-

-

-

-

Annual Referral Rates

-

1

2

3

3

1

2

-

11

9

20

11

4

2

1

1

2

-

2

3 1

3

4

1

-

2

-

4

1

3

1

3

1

Time in Practice (years)

1

2

2

-

-

2

1

2

2

4

16

4

4

9

-

2

1

-

-

1

2

12

1

2

-

1

-

2

2

2

2

1

4

* Cell size precludes tests of significance by provider type.

2

1

3

6

13

24

2

4

2

-

2

-

-

-

3

1

3



 

 
 

A post-survey provider score improvement of an average of 15% was noted in 89% of the 

respondents. However, 8% of the participating providers had a decrease in their post-survey scores, 

and unchanged post scores accounted for about 3% of the providers. 

There was no significant correlation between time in practice and mean pre- or post-

knowledge survey scores. Tabled data does, however, represent a trend toward higher scores in 

providers practicing in the time categories of six-to-ten years or greater (Table 7). 

 

 

 

 

 

FERP PROVIDERS (n=118) Total PRE-Mean(118) Range
FERP PROVIDERS 

(n=65)
Total PRE-Mean(65) Range POST-Mean (65) Range

Mean Diff 

(Increase)

General OBGYN 51 55.3 25-90 General OBGYN 37 57.03 25-90 69.86 30-90 12.83

FNP   15 64.12 40-80 FNP  5 63 45-80 78 45-85 15

Midwives  6 57.45 40-90 Midwives 6 56.66 50-90 69.16 55-90 12.5

Family Practice MD  4 58.5 20-85 Family Practice MD  4 57.5 20-80 70 30-85 12.5

MFM/Perinatal  29 51.3 35-95 MFM/Perinatal  9 52.7 45-95 66.66 40-95 19.9

Reproductive Endo   13 66.09 30-90 Reproductive Endo   4 67.5 35-85 86.25 40-85 18.75

Combined Overall 

Provider Mean 

Scores/Ranges             

(Phase I)

118 58.79 20-95

Combined Overall 

Provider Mean 

Scores/Ranges          

(Phase II)

65 57.54 20-95 70.58 30-95 13.04

Phase I- Participants responded to initial survey only (n=118)

Phase II- Participants responded to initial and second survey (n=65)

FERP Phase IIFERP Phase I



 

Table 7.  TIP/Mean/Range Score 

 
 

Discussion 

 Results of this study were positive, as scores indicated improved knowledge in the majority 

of the cases and the response rate was good for a mail survey. This initial assessment of pre-survey 

scores validated the experience of low referral rates for fetal echocardiography in the area. 

The fetal echocardiography guidelines have been available to practitioners for more than a 

decade. The use of fetal echocardiography as a diagnostic tool was first described about forty years 

ago (Buzzard, 2004). The provider pre-dissemination scores on the knowledge survey ranged from 

20% and 85% on the high end with a mean score of 58.6%. While the intervention had a significant 

increase in scores, the post-test mean was 70%. These results further substantiate the benefit of 

periodic updates being disseminated to busy providers. 

 

 

 

Time in Practice(TIP) 

n=118
Total PRE-Mean Range

Time in Practice (TIP) 

n=65
Total PRE-Mean(65) Range POST-Mean (65) Range

Mean Diff 

(Increase)

0-5 yrs 11 50.1 35-90 0-5 yrs 7 47.85 35-90 60.71 40-90 12.86

6-10 yrs 34 64.32 20-85 6-10 yrs 23 57.39 25-85 71.3 30-85 13.91

11-15 yrs 22 55.5 25-85 11-15 yrs 11 61.36 25-90 70 30-90 8.64

16-20 yrs 22 58.2 30-95 16-20 yrs 11 59.54 35-95 73.63 40-95 14.09

> 20 yrs 29 59.62 35-90 > 20 yrs 13 61.15 35-90 75 40-90 13.85

FERP Phase I FERP Phase II

Phase I- Participants responded to initial survey only

Phase II- Participants responded to initial and second survey



 

Limitations 

A number of limitations were identified in the process.  A single southern California 

institution and area were the focus, thus generalizability may be limited. Provider bias with regard to 

the guidelines and what they believe or disbelieve with regard to referral indicators was not captured 

in this work. The specialties and provider types may indicate different training and expertise that 

may not include fetal echocardiography guidelines and should thus be included in subsequent 

surveys of similar nature. 

Implications for nursing practice 

The project indicates that fetal echocardiography guideline dissemination via a pre-prepared 

educational packet is a viable means of increasing provider knowledge. Given provider time 

constraints, self-study educational program with supplemental materials is feasible and a cost 

effective alternative to on-site training. Nurses in advanced practice roles should seek out 

opportunities to increase knowledge of guidelines relevant to their practice and be a catalyst for 

increasing the knowledge of other providers for which they work. Advanced practice nursing roles, 

such as implementing a quality improvement project like FERP in their own practice areas, are vital 

in increasing guideline knowledge not only for themselves, but also for others.   

Conclusion 

FERP focused on bridging the gap between evidenced-based practice guidelines and provider 

knowledge by utilizing an education intervention to disseminate well-established Fetal 

Echocardiogram Referral Guidelines. The project was comprised of a three-phase intervention 

approach to assess, promote, and evaluate obstetrical providers in the knowledge of Fetal 

Echocardiography Referral Guidelines. The overall project was guided by a Modified Stetler’s 

Model of research Utilization to Facilitate Evidence-Based Practice. These results indicate a positive 



 

relationship between FERP intervention and an increase in obstetrical provider knowledge as 

evidenced by a p value of < 0.01 on a paired-samples t-test (indicating a confidence interval of 

>95%). The FERP project has shown that pre- and post-dissemination audits represent an effective 

method for increasing knowledge of fetal echocardiography guideline evidence of obstetrical 

providers in a fifty-mile referral area from a moderate-sized university medical center in southern 

California. This project showed that achieving increased knowledge in obstetrical providers was 

possible, and also showed that positive post-dissemination audit results were attainable and achieved 

through evidenced-based dissemination of the project and provider participation. Further study 

would be necessary to confirm the relationship after adjusting for all identified confounders. 

Future Research and Considerations 

The development, implementation and evaluation of project strategies to improve provider 

guideline knowledge are an important area of focus. Best practices associated with the dissemination 

of periodic guideline updates to practicing providers is hugely important, as these updates can 

elucidate and explain potentially applicable practice knowledge. This raises a crucial issue of 

keeping not only the guidelines up-to-date but ensuring that any changes are disseminated in a 

consistent and timely manner to all relevant parties. 

 

Fetal Cardiac Imaging. Courtesy of Neda Mulla, MD. LLUMC Pediatric Cardiology 
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Appendix A.  Sentinel Events Cases. 

 

CASE I: 

In 2009, an 11-month-old Trisomy 21 (Down’s syndrome) was admitted to our Pediatric 

Intensive Care Unit for respiratory failure.  Once an echocardiogram was obtained, a large Patent 

Ductus Arteriosus and Large Atrial Septal Defect were identified, and the significant pulmonary 

overflow was very evident on chest x-ray.  Despite medication management and catheterization 

interventions in the lab, her degree of pulmonary hypertension remained significant.  She spent 6 

months in the hospital with multiple issues related to the pulmonary hypertension, nutrition, 

tracheal issues due to lengthy need for intubation and so forth.   

This 11-month-old girl was diagnosed in utero via amniocentesis as having Trisomy 21.  A fetal 

echocardiogram was ordered or performed nor was a newborn echocardiogram both of which are 

standards of care. 

 

CASE II: 

Another 2009 case of a 5-day-old male born at a local hospital with early and consistent prenatal 

care was rushed to our NICU and quickly diagnosed with Hypoplastic Left Heart Syndrome 

(HLHS).  The infant male had low saturations since birth and was thought to have had a 

respiratory issue until the baby went into cardiovascular failure.  Surgery eventually was done 

for palliation of this defect, but the length of time was increased as the baby needed to be 

stabilized for several days before any further interventions could be made. 

This baby 7 years prior had a sibling die of HLHS post the Norwood procedure.  The mother 

stated her OB assured her nothing was abnormal about this baby’s heart in on ultrasound.  The 

baby was never referred to a specialist for a fetal echocardiogram even though the guidelines 

clearly state this as an indicator. 

 



 
 

 
 

CASE III: 

In 2010 case a 4-week-old male with undiagnosed transposition of the great arteries (TGA) was 

brought by his parents to a local emergency room in respiratory and cardiac failure, saturations 

on pulse oximetry were at 16%, O2 was applied and no change was seen.  The patient was 

emergently transferred to our NICU; we were called as they were in transit and from clinical 

description by the referring hospital, and our team recognized what the likely defect would be.  

We were there when the infant arrived, saturations still in teens and severely cyanotic, intubated 

and nonresponsive.  An echocardiogram was performed, and our suspicions were confirmed, it 

was Transposition of the Great Arteries.  A Balloon Atrial Septostomy (BAS) was performed to 

allow for mixing as this baby only had a restrictive patent foramen ovale (PFO) and a closed 

Patent Ductus Arteriosus.  Prostaglandin (PGE) was established in transit with no success at 

obtaining any ductal patency.   

Despite the best efforts of this medical team and all collaborating parties, even an emergent 

attempt at palliation in the operating room he did not survive.  This family, who had taken this 

beautiful baby boy home and loved him, now had to live with his loss.  He had an older brother 

who had a ventricular septal defect (VSD) and under fetal echocardiogram guidelines that is an 

indicator for a fetal echocardiogram to be obtained. 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

Appendix B.  Individual Evidence Summary Tables FERG’s 

 

 



 
 

 
 

 

 



 
 

 
 

 

 



 
 

 
 

 

 



 
 

 
 

 

 



 
 

 
 

 

 

 



 
 

 
 

 

 

 



 
 

 
 

Appendix C.  Review of Literature Inclusion Studies 

Review of Literature Articles and Barriers to Guideline Use

 
 

 



 
 

 
 

Appendix C. (continued) 

Review of Literature Articles and Interventions for Guideline Use 

 
 

 



 
 

 
 

Appendix C. (continued) 

 

 

 



 
 

 
 

Appendix C. (continued) 

Recommended approaches to guideline implementation 

 

 



 
 

 
 

Appendix C. (continued) 

 

 



 
 

 
 

Appendix D.  FERG’S 

Fetal Echocardiography Referral Guideline’s

 
 

 

 

 

 

Maternal Indicators Fetal Indicators Familial Indicators Follow up Echocardiograms

Family history Abnormal amniocentesis

Relative with congenital heart 

disease  Ductus arteriosis dependant Lesions

Metabolic disorders (IDDM/PKU) Abnormal fetal heart rhythm

Syndromes 

(VCF/Noonan's/Turners/TS/etc…..)

  CHD with suggestion of hemodynamic 

compromise

Exposure to Teratogens Abnormal OB ultrasound Familial inherited disorders Fetal hydrops

Exposure to prostaglandin synthetase 

inhibitors Extra cardiac abnormality

(ICIS) Intracytoplasmic Sperm 

Injection

Viral infections during pregnancy 

(Rubella/Parvo/Coxsackie) Chromosomal abnormality

Autoimmune disease (SSA / SSB / 

SLE) Fetal hydrops

In vitro fertilization Polyhydraminos

Maternal CHD

Intrauterine Growth Retardation 

(IUGR)

Maternal seizure disorder Fetal Distress

Multiple gestations

Increased nuchal translucency thickness

Abnormal ductal venosus waveform 

Aneuploidy

Abnormal fetal situs

Monochorionic twins, with or without 

twin-twin transfusion

1 or 2 vessel umbilical cord



 
 

 
 

Appendix E.    

Survey writing resources utilized for creating the FERP questionnaire  

FERP Knowledge Survey References 

Division of Instructional Innovation and Assessment, The University of Texas at Austin. 

“Writing Survey Questions.” Instructional Assessment Resources. 2007. 
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Division of Instructional Innovation and Assessment, The University of Texas at Austin. 

“Organizing and Formatting Surveys.” Instructional Assessment Resources. 2007. 
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Division of Instructional Innovation and Assessment. The University of Texas at Austin. 

“Survey Planning.” Instructional Assessment Resources. 2007. 
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Driscoll, DL. (2006). “Creating Good Interview and Survey Questions.” Retrieved September 

14, 2007, from The Owl at Purdue: http://owl.english.purdue.edu/owl/resource/559/06/ 

Niederhauser, V. P., & Mattheus, D. (2010). The Anatomy of Survey Questions. Journal of 

Pediatric healthcare, 24, 351-354. 

SMART SURVEY DESIGN. (2008). Survey Monkey.  

s3.amazonaws.com/SurveyMonkeyFiles/SmartSurvey.pdf 

Waddington, H. (2000). Types of survey questions. In B. Hoffman (Ed.), Encyclopedia of 
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http://coe.sdsu.edu/eet/Articles/surveyquest/start.htm   
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Appendix F.  FERP Phase I Documents 

FERP Phase I Letter 

Dear Provider: 

 My name is Sarah Ann Keil Heinonen and I am a Doctoral student at Johns Hopkins University as well as a 

Pediatric Cardiology Nurse Practitioner at Loma Linda Medical Center and Children’s Hospital.   

 I am currently working on my Capstone Doctoral Project and my area of focus is Fetal Cardiology. Enclosed is a 

fetal echocardiogram referral guideline and practice knowledge questionnaire.    

 I would really appreciate it if you would take the time to fill out the questionnaire and 

return it in the envelope provided. Please only return the survey portion of the materials in the provided envelope.  

Your participation is the only way I can learn more about area provider’s baseline knowledge on indicators for 

fetal echocardiogram referrals as well as practices in hopes of improving patient’s outcomes.  

You were selected because you are an obstetrical provider in the referral area for Loma Linda Medical Center 

and Children’s Hospital.  This does not mean you refer to Loma Linda University Medical Center/Children’s 

Hospital just that you are in the referral region. 

 Your participation is, of course, voluntary.  The responses you provide will be combined with the information we 

get from other participants. Your individual answers will never be disclosed. All information about you will be 

strictly Confidential.  

 If I do not receive a response within the next 2 weeks, I will attempt to contact you by telephone to complete the 

survey. If at any time you decide that you would prefer not to participate, simply return the blank survey in the 

stamped envelope provided. I will make no further attempts to contact you. 

 I hope you will take this opportunity to tell me about your referral practices in hopes of improving Fetal Cardiac 

Medicine and Outcomes.  I know as you have dedicated your life to your chosen career you understand the 

importance of this topic. 

 If you would like to know more about the survey, please contact Sarah Ann Keil Heinonen at ------------------------     

               Sincerely, 

       Sarah Ann Keil Heinonen, APRN, MSN, C-PNP (DNP Student) 

 



 
 

 
 

FERP Phase I Fact Sheet 

Fact Sheet 

Fetal Echocardiogram Referral Survey 

Who is doing the study?  

Myself as a Doctoral Student at Johns Hopkins University in conjunction with the Pediatric Cardiology Division at Loma 
Linda University Medical Center under the mentorship of Dr. Neda Mulla. 

 

What is Source of Funding?   

Currently Myself.  This study is not currently funded, and I have no disclosures to make.  Grants have been applied for 
and if funding is obtained that disclosure will be made to all participants. 

 

What is the purpose?  

To gain knowledge on referral knowledge and practices of area obstetrical providers for Fetal Echocardiogram and for 
the benefit of my Capstone Doctoral Project and Dissertation. 

 

How was I selected?  

You are noted to be an obstetrical provider in the referral area for Loma Linda University Medical Center and Children’s 
Hospital. 

 

What kinds of questions will be asked?  

Questions pertaining only to fetal echocardiogram referral guidelines and practices. 

 

Are my answers confidential?  

Absolutely. Your answers will never be used in any way that could be linked to you or your practice.  They will be 
combined with answers from other surveys to create a statistical report and will be tracked only by a reference number. 

 

Do I have to answer?  

No. Your help is completely voluntary.  Your decision to Participate.   

 

What is the incentive? 

Personal and professional support of academic research, knowledge and improved outcomes.  You will not be paid for 
your participation. 

 



 
 

 
 

FERP Phase I (and III) Knowledge Survey Example Questions 

 

You are completing this survey or questionnaire will serve as your consent to be in this research study. 

1.  Which of the following items is not an indicator for a referral for a Fetal Echocardiography? 

 a) Maternal seizure disorder 

 b) Family history of CHD 

 c) Mumps 

 d) Metabolic disorders 

 e) None of the above 

 

2.  All of the following are true except:  

 a) An abnormal amniocentesis is an indicator for a fetal echocardiogram. 

b) A follow up fetal echocardiogram is indicated when a ductal dependent lesion has been             

     diagnosed.   

 c) A pregnant woman with a seizure disorder may be at higher risk and does indicate a fetal  

                   echocardiogram. 

 d) A prior premature birth is an indication for a fetal echocardiography. 

 

3.  Which of the following items is an indicator for a referral for a fetal echocardiogram? 

 a) Invitro fertilization 

 b) Fetal distress 

 c) 2 vessel umbilical cord 

 d) Abnormal OB ultrasound 

 e) a, b, and c only 

 f)  All of the above 

 g)  a, c, and d only 

 

4.  Which of the following abnormal finding is not an indicator for a fetal echocardiogram referral? 

 a)   Abnormal amniocentesis 

 b)   Abnormal ductal venous waveform 

 c)   Abnormal maternal swelling 

 d)   Abnormal fetal heart rhythm 

 e)  None of the above 



 

 

5.  What is the advantage of an early discovery of a fetal heart defect? 

a) Early detection and monitoring will prepare the necessary resources for early intervention 

 b) Early detection allows for improved parental decision-making and preparation. 

 c)  Early detection provides more options for families. 

 d) Early detection and preparation improves outcomes 

 e) All of the above 

 

REFERRAL PRACTICES 

1.  How many patients do you refer annually for a fetal echocardiogram? 

a. None 

b. 1-5 

c. 6-10 

d. >10 

2. Which type of provider do you refer your patients to for fetal echocardiography? 

a. High Risk Obstetrician 

b. Diagnostic Center 

c. Pediatric Cardiologist 

d. Other  (Specify________________________) 

3. Which Institution or facility do you routinely refer to? 

 

4. What is your primary reason for choosing to refer to that provider or institution? 

a. Affiliation with provider/institution 

b. Insurance demands 

c. Reputation 

d. Personal preference 

e. Other specify____________________) 

5. How long have you been in practice? 

a. 0-5 years 

b. 6-10 years 

c. 11-15 years 

d. 15-20 years 

e. > 20 years 



 
 

 
 

FERP Phase I Reminder Cards 

 

 

 

 

 

 

 

 



 
 

 
 

Appendix G.  FERP Phase II Documents 

FERP Phase II Letter 

Dear Provider: 

My name is Sarah Ann Keil Heinonen and I am a Doctoral student at Johns Hopkins University. I 

recently contacted you with regard to my Doctoral Capstone Project focusing on Fetal Cardiology 

and in doing so I had requested your participation in completing and returning a knowledge survey 

about fetal echocardiogram referral indicators. 

 

Due to your gracious participation, I have enclosed fetal echocardiogram referral guidelines, 

evidence to support those guidelines as well as a referral form specific for fetal 

echocardiography. The hope with this is to improve ease of guideline implementation into your 

practice if you do not currently have a system in place for this process.  

 

Your participation continues to be voluntary of course and any past and/or future responses you 

provide will be combined with the information we get from the other participants. Your individual 

answers will never be disclosed and all information about you will be kept strictly Confidential.  

 

I would really appreciate it if you would take the time to review the information provided in these 

Fetal Echocardiogram Referral Packets, as my intention is to follow these up with a post survey.  

 

As I mentioned previously and continue to firmly believe that as you have dedicated your life to your 

chosen career you understand the importance of this particular topic. 

 

If you would like any additional information, please contact (me) Sarah Ann Keil Heinonen at ------

--------------------------------------------------------------------- 

Sincerely, 

Sarah Ann Keil Heinonen, APRN, MSN, C-PNP  

Doctoral Candidate 

 

Johns Hopkins eIRB Study # NA_00046110/ PI Sarah Shaefer JHUSON 

Loma Linda University Children’s Hospital IRB # 5110012 PI Neda Mulla, MD LLUCH 



 
 

 
 

FERP Phase II FERG Abstract 
Abstract 

Background: Clinical guidelines aim to improve the safety and quality of patient care by providing 

clinicians with formal recommendations based on evidence of best practice. Such guidelines 

currently do exist for obstetrical providers on referral indicators for fetal echocardiograms. 

Congenital heart defects (CHD) are the number one birth defect and the leading cause of infant and 

newborn death in the US, with approximately 40,000 babies born each year, this is about 1 out of 

every 115 to125 babies born have some form of CHD (AHA 2010), and yet, pregnant women are not 

routinely tested, and newborns are not routinely screened. Three out of five women who have given 

birth to a child with a congenital heart defect (CHD) were never tested for the defect during their 

pregnancy (Cameron, L. 2010).  

 

Objective: The purpose of this guideline review is to outline and describe fetal echocardiography 

referral guideline indicators in order to aid in the utilization, implementation and consistency of 

practice associated with fetal echocardiography referrals.  

 

Problem statement: The association with low fetal echocardiogram referral rates, high rates of 

postnatally diagnosed CHD* with prenatal indicators for referral identified and the increased risk of 

morbidity and mortality in this group.  

 

Search Strategy: A comprehensive search of 6 electronic databases (e.g. MEDLINE/PUBMED, 

EMBASE) including a specialized database (e.g. Cochrane Library), as well as a manual search of 

reference lists from both the primary and review articles were utilized to identify literature pertaining 

to fetal echocardiogram referral guidelines.  

 

Selection Criteria: Studies for inclusion were based on topic, keywords*, English language, Human 

Studies, abstract and full text availability. Studies were reviewed from 2000 to 2010, with all fetal 

echocardiogram referral indicators noted and reviewed. Ultimately, organizations pertaining to 

sonography and obstetrical care as well as large healthcare insurance providers that have published 

their well-established fetal echocardiogram guidelines were utilized for this review.  

 

Data collection and analysis: I reviewed and tabulated all reported and published fetal 

echocardiography referral guideline indicators. Consequently, all results are summarized and 

presented in a narrative and table format.  

 

Results: Nine published guideline sources were identified and met the inclusion criteria; three main 

indicator categories were identified with one subsequent follow-up indicator category. Thirty-two 

individual indicators were identified and noted throughout the clinical practice guidelines published. 

All reviewed documents supported the use of fetal echocardiography referral guidelines in obstetrical 

provider practice to improve overall quality of patient and family care.  

 

Conclusions: Technological advances as with fetal echocardiography provide many opportunities to 

improve the outcomes of patient care, but technology alone cannot obtain these goals. Clinical 

practice guidelines were created to ensure best evidence could be translated into best practice. 

Guidelines alone are not enough; provider knowledge, implementation and consistent utilization of 

these guidelines in their own practice are paramount in the early detection of congenital heart 

disease. It is this early detection that allows for the improvement of outcomes and the overall 



 
 

 
 

decrease of morbidity and mortality associated with late postnatal diagnosis of congenital heart 

disease.  

 

**Keywords: Fetal Echocardiography Practice Guidelines, Sonography, Fetal Cardiology (CHD* - 

Congenital Heart Disease/Defects). 
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Maternal Indicators:  

o Family history  

o Metabolic disorders (IDDM/PKU)  

o Exposure to Teratogens  

o Exposure to prostaglandin synthetase 

inhibitors (  

o Viral infections during pregnancy 

(Rubella/Parvo/Coxsackie)  

o Autoimmune disease (SSA / SSB / SLE)  

o In vitro fertilization  

o Maternal CHD  

o Maternal seizure disorder  

 

 

Familial Indicators:  

o Relative with congenital heart disease  

o Syndromes 

(VCF/Noonan's/Turners/TS/etc…..)  

o Familial inherited disorders  

o (ICIS) Intracytoplasmic Sperm Injection  

 

 

Fetal Indicators:  

o Abnormal amniocentesis  

o Abnormal fetal heart rhythm  

o Abnormal OB ultrasound  

o Extra cardiac abnormality  

o Chromosomal abnormality  

o Fetal hydrops  

o Polyhydramnios  

o Intrauterine Growth Retardation (IUGR)  

o Fetal Distress  

o Multiple gestations  

o Increased nuchal translucency thickness  

o Abnormal ductal venosus waveform  

o Aneuploidy  

o Abnormal fetal situs  

o Monochorionic twins, with or without 

twin-twin transfusion  

o 1 or 2 vessel umbilical cord  

 

 

 

Follow-up Echocardiograms:  

o Ductus arteriosus dependent Lesions  

o CHD with suggestion of hemodynamic 

compromise  

o Fetal hydrops  
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Fetal Echocardiogram Referral Guidelines 
(Adapted Guidelines by Sarah Ann Keil Heinonen, APRN, MSN-Pediatric Cardiology NP and Fetal Hearts Program Coordinator) 

 

    Maternal Indicators: 

 

✓ Family history 
✓ Metabolic disorders (IDDM/PKU) 
✓ Exposure to Teratogens  
✓ Exposure to prostaglandin 

synthetase inhibitors ( 
✓ Viral infections during pregnancy 

(Rubella/Parvo/Coxsackie) 
✓ Autoimmune disease (SSA / 

SSB / SLE) 
✓ In vitro fertilization 
✓ Maternal CHD 
✓ Maternal seizure disorder 

 

 

 

    Familial Indicators: 

 

✓ Relative with congenital heart 
disease 

✓ Syndromes (VCF/Noonan's/Turners/TS/etc…..) 
✓ Familial inherited disorders 
✓ (ICIS) Intracytoplasmic Sperm 

Injection 

 

 

 

 

   

   

Fetal Indicators: 

 

✓ Abnormal amniocentesis 
✓ Abnormal fetal heart rhythm 
✓ Abnormal OB ultrasound 
✓ Extracardiac abnormality 
✓ Chromosomal abnormality 
✓ Fetal hydrops 
✓ Polyhydraminos 
✓ Intrauterine Growth Retardation 

(IUGR) 
✓ Fetal Distress 
✓ Multiple gestations 
✓ Increased nuchal translucency 

thickness 
✓ Abnormal ductal venosus  

waveform 

✓ Aneuploidy 
✓ Abnormal fetal situs 
✓ Monochorionic twins, with or 

without twin-twin transfusion 
✓ 1 or 2 vessel umbilical cord 

 

 

    Follow-up Echocardiograms: 

 

✓ Ductus arteriosis dependant 
Lesions 

✓ CHD with suggestion of 
hemodynamic compromise 

✓ Fetal hydrops 
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FERP Phase II Guideline Tables 

 

 

GUIDELINE 

SOURCE

Family 

History

Metabolic 

Disorders 

(IDDM/PKU)

Teratogens 

Exposure

Exposure to 

PGE 

synthetase 

inhibitors

Viral 

infections 

during 

pregnancy 

(Rubella / 

Parvo / 

Cocksaxie)

Autoimmune 

diseases (SSA 

/ SSB / SLE)

Familial 

inherited 

disorders IVF

Previous 

child 

w/CHD

Syndromes 

(e.g. VCF, 

Noonan's, 

Turner's)

Abnormal 

Amnio / 

Chromes

Abnormal 

Fetal 

Heart 

Rhythm

American Society 

of 

Echocardiography 

(ASE)

X X X X X X X X X X

American Heart 

Association (AHA)
X X X X X X X X X

International 

Society of 

Ultrasound 

Obstetrics and 

Gynecology 

(ISUOG)

X X X X X X X X

AETNA Insurance X X X X X X X X X

American 

Institute of 

Ultrasound 

Medicine (AIUM)

X X X X X X X X X

KAISER Insurance X X X X X X X

American College 

of Cardiology 

(ACC)

X X X X X X X

Blue Cross Blue 

Shield Insurance
X X X X X X X X X X

Up-To-Date X X X X X X X X X

GUIDELINE SOURCE

ICIS 

Intracytoplasmic 

Sperm Injection

Abnormal OB 

ultrasound  / 

Extracardiac 

abnormalities

Fetal Hydrops / 

Polyhydraminos

Multiple 

Gestations

Increased 

nuchal 

translucency 

thickness

Abnormal 

Fetal Situs

Monochromic 

Twins (with 

or without 

twin-twin 

transfusion 

syndrome) IUGR

2 Vessel 

umbilical 

Cord

Maternal 

seizure 

disorder/

Anti 

seizure 

med 

exposure

American Society 

of 

Echocardiography 

(ASE)

X X X X X

American Heart 

Association (AHA)
X X X

International 

Society of 

Ultrasound 

Obstetrics and 

Gynecology 

(ISUOG)

X X X

AETNA Insurance X X X X X

American Institute 

of Ultrasound 

Medicine (AIUM)

X X X X X

KAISER Insurance X X

American College 

of Cardiology (ACC)
X X

Blue Cross Blue 

Shield Insurance
X X X

Up-To-Date X X X X X



 
 

 
 

Appendix H.  FERP Phase III Documents 

FERP Phase III Letter 

Dear Provider: 

 My name is Sarah Ann Keil Heinonen and I am a Doctoral student from Johns Hopkins University.  I previously 

contacted you with regard to my Doctoral Capstone Project focusing on Fetal Cardiology and in doing so I had 

requested your participation in completing and returning a knowledge survey about fetal echocardiogram 

referral indicators.  I also more recently sent you guideline information regarding Fetal Echocardiogram Referrals 

and requested you to review the provided information.  

 I am so grateful for your participation up to this point and now request one last task from you. I would really 

appreciate it if you would take the time to fill out the final questionnaire regarding Fetal Echocardiogram Referral 

Guidelines as well as your practices and return it in the envelope provided. Please only return the survey portion 

of the materials in the provided envelope.  

Your participation continues to be voluntary of course and any past and/or future responses you provide will be 

combined with the information we get from the other participants. Your individual answers will never be 

disclosed and all information about you will be kept strictly Confidential.  

  I continue to be so very grateful to you as well as your colleagues whom have been gracious enough to take the 

time to complete these surveys in the hopes of providing the very best care to all of our patients. 

As I mentioned previously and continue to firmly believe that as you have dedicated your life to your chosen 

career you have an understanding of the importance of this particular topic. 

I plan to send out information once all data has been obtained and analyzed to all providers who have 

participated in this particular survey study.  Thanks again for your participation and continued dedication to your 

field. 

 If you would like any additional information, please contact (me) Sarah Ann Keil Heinonen at -------------------------

-                                                 Sincerely,          

         Sarah Ann Keil Heinonen, APRN, MSN, C-PNP    (DNP Student)    



 
 

 
 

FERP Phase III Factsheet 

Study Fact Sheet 
Fetal Echocardiogram Referral Survey (2)  

Who is doing the study?  
Myself as a Doctoral Student at Johns Hopkins University in conjunction with the Pediatric 
Cardiology Division at Loma Linda University Medical Center under the mentorship of Dr. Neda 
Mulla.  
 

What is Source of Funding?   
Currently Myself.  This study is not currently funded, and I have no disclosures to make.  Grants 
have been applied for and if funding is obtained that disclosure will be made to all participants.  
 

What is the purpose?  
To gain knowledge on referral knowledge and practices of area obstetrical providers for Fetal 
Echocardiogram and for the benefit of my Capstone Doctoral Project and Dissertation. 
 

How was I selected?  
You are noted to be an obstetrical provider in the referral area for Loma Linda University 
Medical Center and Children’s Hospital. 
 

What kinds of questions will be asked?  
Questions pertaining only to fetal echocardiogram referral guidelines and practices.  
 

Are my answers confidential?  
Absolutely. Your answers will never be used in any way that could be linked to you or your 
practice.  They will be combined with answers from other surveys to create a statistical report 
and will be tracked only by a reference number.  
 

Do I have to answer?  
No. Your help is completely voluntary. Your decision to Participate.   
 

What is the incentive? 

Personal and professional support of academic research, knowledge and improved outcomes.  
You will not be paid for your participation. 

 

* FERP Phase III Survey and Reminder Cards (Same as Phase I) 
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