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Congenital Cytomegalovirus

Despite its high prevalence
and severe outcomes, cCMV
is often underrecognized by
both healthcare
professionals and the
general public.

This study examines nurses'
knowledge in 32 U.S. states
where cytomegalovirus
(cCMV) screening is not
standardized.
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Pathophysiology of CMV in
Pregnancy

Transmission:

* Virus moves from maternal
leukocytes to uterine endothelial
cells (Ninjue et al., 2021).

Placental Impact:

« Cytotrophoblast infection leads to
apoptosis of neighboring cells.

* Results in villitis, impaired placental
vasculature, and reduced
nutrient/gas exchange.

Fetal Effects:

* Virus spreads via amniotic tissue
into the fetal bloodstream.
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Symptoms at Birth

* 10% show symptoms at
birth:

— Jaundice

— Petechiae(Blueberry
muffin)
Hepatosplenomegaly

— Thrombocytopenia
— Chorioretinitis

— Intrauterine growth
restriction

— Microcephaly
— Seizures
— Intracranial calcifications
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Challenges and Advances in
cCMV Management

 Lack of Vaccines:

o No approved vaccine; limited and undesirable
treatment options.

 Research Advances:
o Development of mRNA vaccines (Moderna, 2024).

* Prevention Strategies:

o Hygiene practices (avoid kissing/sharing utensils
with young children).

o Education and antepartum screening.
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Screening and Long-Term Impact
of cCMV

Annual Statistics:
o 8,000 infants born with cCMV in the U.S.

* Hearing Loss:

o Affects 1/3 of symptomatic and 1/10 asymptomatic
infants (Dietrich & Schieffelin, 2019).

o Can be delayed or progressive.

* Screening Programs:

o Hearing-targeted: Tests infants failing newborn
hearing tests.

o Universal: Tests all infants for cCMV.

o Potential to catch more cases with broader
Implementation.
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Role of Nurses and Study
Objectives

Nurses’ Critical Role:

« Identify at-risk infants through observations and
prenatal/medical history.

* Ensure timely screening and communicate results with the care
team.

 Develop care plans and provide families with support and
education.

Study Goals:

 Expand on prior research about nurses' knowledge, beliefs,
and practices.

* Focus on states lacking standardized cCMV testing.

 Understand how nurses contribute to education, screening,
and care coordination.
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Methods

» Cross-sectional survey of 1,000 nurses
affiliated with the Association of Women's
Health, Obstetric, and Neonatal Nurses
(AWHONN)

e States _that do not have standardized
screening

» 215 eligible participants responded
anonymously.

« $10 Amazon gift card for their participation.

- Data analysis was evaluated using ANOVA
and Spearman rho correlation.
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Ethics and Institutional Review
Board (IRB)

Approval Details:

» Study approved at the exempt level by
Carlow University IRB (ID: man-ng-20231).

» Expiration date: May 4, 2024.
Data Collection:

» Anonymous survey distributed to
participants.

» Results analyzed statistically to ensure
confidentiality and accuracy.
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Survey Design and Modifications

Survey Development:
« Adapted from Pesch and Muldoon (2022).

« Removed question on diagnosing/managing cCMV
(outside nurses' scope).

 Inclusive language updates (e.g., "I test” to “we test").

« Approved by original authors, research board for
cCMV, and scientific advisory board.

Target Audience:

* Nurses in maternal-fetal, neonatal, and pediatric health
with bachelor's, master's, or doctoral degrees.

 Participants from states lacking standardized cCMV
testing.
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States Lacking Standardized
Testing

Alabama Alaska Arizona Arkansas
California Colorado Delaware Georgia
Hawaii Idaho Indiana Kansas
Louisiana Maryland Massachusetts Michigan
Mississippi Missouri Montana Nebraska
Nevada New Hampshire New Jersey New Mexico
North Carolina North Dakota Ohio Oklahoma
Oregon Rhode Island South Carolina South Dakota
Tennessee Vermont Washington West Virginia
Wisconsin Wyoming

States Where cCMV testing is not standardized: survey was sent to
nurses in these states.
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Survey Distribution and
Participation

Methodology:

* Distributed via AWHONN Journal to 1,000
participants in targeted states.

* Survey dates: February 22 — March 26, 2024
(reminders sent on March 2).

* Incentive: $10 gift voucher for survey
completion.

Response Rate:

« 215 responses received, yielding a 21.5%
response rate.
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Funding and Statistical Analysis

Funding:
 $7,500 provided by the Congenital
Cytomegalovirus Foundation.

* Supported survey incentives and program
operations.

Statistical Analysis:

* Focused on 5 of 18 survey questions due to
response rates and role relevance.

« Excluded 12 questions for limited applicability
to nursing roles.
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Overview of Knowledge
Assessment

Key Areas Examined.:
* Prevalence of congenital CMV (cCMV).

* Signs, symptoms, and outcomes for
affected infants.

Findings:

» Significant knowledge gaps among nurses
about cCMV.

» High interest in learning more about the
infection and its treatments (Question 12).
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Knowledge Scoring and Statistics

Scoring Details:

« 10-point scale: 1 point each for correct answers
(Q1, Q2, Q3).

« Cronbach alpha: 0.76.

« Highest score: 8/10 (80% correct).

* Average score: 3.39/10, median: 3.00, standard
deviation: 2.09.

Implications:

« Wide range of knowledge levels among
respondents.

 Need for standardized education on cCMV.
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Awareness of cCMV Prevalence

Findings:
* Only 31.6% correctly identified prevalence as
11n 200 live births.

« Common misconceptions:
— 33.5% believed prevalence is 1 in 500 live births.
— 27.9% thought it was 1 in 5,000 live births.

Conclusion:

» Epidemiological knowledge of cCMV is
underestimated among nurses.
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Knowledge of Signs and

Symptoms

Correctly Identified Symptoms:

* Hearing loss: 61%.

* Low birth weight: 64%.

Less Recognized Indicators:

 Elevated liver enzymes: 25.6%.

 Jaundice: 36.7%.

* "No signs at birth": Only 7.4%.

Implications:

* Nurses may miss less obvious signs,
highlighting the need for targeted education.
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Understanding Outcomes for

Asymptomatic Infants

Findings:

* 47.9% knew asymptomatic infants are at increased
risk for hearing loss later.

* 34.4% left the question unanswered.

« Common misconceptions:

— 13% believed asymptomatic infants face no cognitive
risks.

— 2.8% thought they are not at risk for hearing loss.
Conclusion:

« Long-term effects like progressive hearing loss are
poorly understood.
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Roles and Desire to Learn More

Statistical Analysis:

» Spearman rho correlation: No significant
association between knowledge scores and
roles.

« ANOVA: No statistical difference in
knowledge scores based on testing roles.

Takeaway:

 Nurses' roles in testing and their perceived
knowledge indicate a need for improved
education and resources on cCMV.
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Key Findings and Challenges

Knowledge Gaps.
« Symptoms and long-term outcomes of cCMV.

* Unclear understanding of follow-up for
newborns with negative hearing screens.

Challenges in RN Population:

 Nurses often administer tests/medications
but do not write orders.

* Need for better integration of cCMV
knowledge into nursing roles.
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National Recommendations and

Current Gaps

National Screening Recommendations:

» Advisory Committee on Heritable Disorders:
35 core and 26 secondary conditions.

« cCMV not yet included, but nominated for
addition.

TORCH Infections:

* A comprehensive understanding is needed
for maternal-child health nurses.

« cCMV education gaps mirror broader
challenges in TORCH infection awareness.
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Opportunities for Improvement

Educational Needs:

* Nurses expressed a strong desire to learn
more about cCMV.

» Development of targeted educational
programs and nursing curricula
recommended.

Correlation Findings:

 No significant link between current
know edge and d_eS|re to learn more,
highlighting a universal need for awareness

efforts.
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Survey Limitations

Flaws in the Survey Design:
 Originally designed for physicians, not nurses.

 Lacked pilot testing for reliability in the nursing
population.

* Missed opportunity to create a tailored tool for nurses’
knowledge and beliefs on cCMV.

Survey Structural Issues:
« Decrease in response rates for specific questions (Q7-

Q9).
« Absence of response options like "does not apply" or
"does not know."

* Technical error in Q6 limited data accuracy and its
inclusion in analysis.
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Knowledge Gaps and Educational
Needs

Significant Knowledge Gaps Identified.:

 Limited awareness of cCMV prevalence,
symptoms, and long-term effects.

* Need for improved understanding of
symptom presentation and testing practices.

Educational Opportunities:
* Bridging gaps through targeted training.

« Importance of integrating cCMV into nursing
curricula.
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Future Research and
Methodological Insights

Further Research Areas:

 Qualitative research to explore decision-making for
testing and symptom identification.

* Inclusion of demographic data to better
understand influencing factors.

« Development of validated tools tailored to various
nursing roles.

Participation Bias:

 Potential bias from participants with pre-existing
knowledge of cCMV.
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Policy and Practice Implications

Focus on States Without Standardized Testing:

« Opportunity to explore beliefs and practices where
screening is not mandated.

 Raising awareness about preventable disabilities
like cCCMV.

Role of Nurses:

« Staff nurses: Advocate for testing and identify
symptoms.

* Nurse practitioners: Focus on ordering/interpreting
tests and patient education.
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Conclusion and Call to Action

Key Takeaways:

* Nurses' significant knowledge gaps hinder
effective cCMV management.

e Early detection and intervention are crucial
for better outcomes.

Future Directions:

* Enhanced education and training programs
for nurses at all levels.

» Continued research to improve tools and
curricula.

USCSocial Work



References

Al Mana H, Yassine HM, Younes NN, et al. The Current Status of Cytomegalovirus (CMV) Prevalence in the MENA Region: A
Systematic Review. Pathogens. 2019;8(4):213. Published 2019 Oct 31. doi:10.3390/pathogens8040213

Al-Beltagi, M., Saeed, N. K., Elbeltagi, R., Bediwy, A. S., Aftab, S. A. S., & Alhawamdeh, R. (2023). Viruses and autism: A Bi-mutual
cause and effect. World journal of virology, 12(3), 172-192. https://doi.org/10.5501/wjv.v12.i3.172

Boppana, S. B., Ross, S. A., & Fowler, K. B. (2013). Congenital cytomegalovirus infection: Clinical outcome. Clinical Infectious
Diseases, 57(Suppl 4), S178-S181. https://doi.org/10.1093/cid/cit629

Centers for Disease Control and Prevention. (2024, May 30). About cytomegalovirus.
https://www.cdc.gov/cytomegalovirus/about/index.html

Dietrich, M. L., & Schieffelin, J. S. (2019). Congenital cytomegalovirus infection. Ochsner Journal, 792), 123-130.
https://doi.org/10.31486/t0j.18.0095

Enninga, E. A. L. (2021, March 19). Villitis of unknown etiology found to be distinct placental condition negatively impacting the
fetus, requiring screening and treatment. Mayo Clinic Obstetrics and Gynecology. Retrieved May 27, 2023, from
https://www.mayoclinic.org/medical-professionals/obstetrics-gynecology/news/villitis-of-unknown-etiology-found-to-be-
distinct-placental-condition-negatively-impacting-the-fetus-requiring-screening-and-treatment/mac-20509378

Haggerty, L. (1985). TORCH: A literature review and implications for practice. Journal of Obstetric, Gynecologic, and Neonatal
Nursing, 14(2), 124-129. https://doi.org/10.1111/j.1552-6909.1985.tb01504.x

Health Resources and Services Administration. (2024). Advisory Committee on Heritable Disorders in Newborns and Children.
U.S. Department of Health and Human Services. Retrieved September 23, 2024 from_https://www.hrsa.gov/advisory-
committees/heritable-disorders

Kowalski, M. L., Wardzynska, A., Studzinska, M., Pawelczyk, M., Lesnikowski, Z. J., & Paradowska, E. (2017). Cytomegalovirus DNA
is highly prevalent in the blood of patients with asthma and is associated with age and asthma traits. Allergy, 72(12), 2035-2038.
https://doi.org/10.1111/all.13233

Lin, C. H,, Chou, L. C, Lee, I. C,, & Hong, S. Y. (2021). Cytomegalovirus Infection in Infancy May Increase the Risk of Subsequent
Epilepsy and Autism Spectrum Disorder in Childhood. Children (Basel, Switzerland), 8(11), 1040.
https://doi.org/10.3390/children8111040

USCSocial Work


https://doi.org/10.5501/wjv.v12.i3.172
https://doi.org/10.1093/cid/cit629
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://doi.org/10.31486/toj.18.0095
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://doi.org/10.1111/j.1552-6909.1985.tb01504.x
https://www.hrsa.gov/advisory-committees/heritable-disorders
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://doi.org/10.1111/all.13233
https://doi.org/10.3390/children8111040

References

Moderna, Inc. (2024). Clinical trial details: mRNA-1647-P307. Moderna._https://trials.modernatx.com/study/?id=mRNA-
1647-P301

Moresco, B. L., Svoboda, M. D., & Ng, Y. T. (2018). A quiet disease with loud manifestations. Seminars in Pediatric
Neurology, 26, 88-91. https://doi.org/10.1016/j.spen.2017.03.014

Njue, A., Coyne, C., Margulis, A. V., Wang, D., Marks, M. A,, Russell, K., Das, R., & Sinha, A. (2021). The role of congenital
cytomegalovirus infection in adverse birth outcomes: A review of the potential mechanisms. Viruses, 73(1), 20.
https://doi.org/10.3390/v13010020

Pesch MH, Leung J, Lanzieri TM, et al. Autism Spectrum Disorder Diagnoses and Congenital Cytomegalovirus. Pedlatrics.
2024;153(6):e2023064081. doi:10.1542/peds.2023-064081

Schuler-Faccini, L., Ribeiro, E. M., Feitosa, I. M., et al. (2016). Possible association between Zika virus infection and
microcephaly — Brazil, 2015. MMWR Morbidity and Mortality Weekly Report, 65(3), 59-62.
https://doi.org/10.15585/mmwr.mm6503e2

Smithers-Sheedy, H., Raynes-Greenow, C., Badawi, N., Fernandez, M. A,, Kesson, A., McIntyre, S., Leung, K.-C., & Jones, C.
A. (2017). Congenital cytomegalovirus among children with cerebral palsy. The Journal of Pedjatrics, 181, 267-271.e1.
https://doi.org/10.1016/j.jpeds.2016.10.024

Tanimura, K., Uchida, A, Uenaka, M., Imafuku, H., Tairaku, S., Hashimura, H., Ueno, Y., Kido, T., & Fujioka, K. (2023). Fetal
Ultrasound and Magnetic Resonance Imaging Abnormalities in Congenital Cytomegalovirus Infection Associated with
and without Fetal Growth Restriction. Diagnostics (Basel, Switzerland), 13(2), 306.
https://doi.org/10.3390/diagnostics13020306

Topham, J. D., Miller, J. A., Wright, G. W,, Turcich, M., Vinson, S. S, Iovino, L, Voigt, R. G., & Demmler-Harrison, G., on
behalf of the Houston Congenital Cytomegalovirus Longitudinal Study Group. (2019). Inattention and hyperactivity in
children with symptomatic and asymptomatic congenital cytomegalovirus. Journal of Developmental & Behavioral
Pedlatrics, 409), 743-750. https://doi.org/10.1097/DBP.0000000000000740

U.S. Congress. (2024). H.R. 7542 - Stop CMV Act of 2024. 118th Congress (2023-2024). Congress.gov.
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info

USCSocial Work


https://trials.modernatx.com/study/?id=mRNA-1647-P301
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://doi.org/10.1016/j.spen.2017.03.014
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info
https://doi.org/10.1016/j.jpeds.2016.10.024
https://doi.org/10.3390/diagnostics13020306
https://doi.org/10.1097/DBP.0000000000000740
https://www.congress.gov/bill/118th-congress/house-bill/7542/all-info

	cCMV: Congenital CMV Knowledge, Practices and Beliefs Among Maternal Child Nursing

	Ruth Foreman is a Clinical Associate Professor Duquesne University
Michelle Zappas is an Associate Clinical Professor and Director of the FNP program at the University of Southern California

Michelle Zappas serves as a volunteer for the Cytomegalovirus Foundation, which funded the research.  We obtained $7500 for funding for this research from the congenital Cytomegalovirus Foundation.  
There is no conflict of interest from Ruth Foreman
	Congenital Cytomegalovirus
	Pathophysiology of CMV in Pregnancy
	Symptoms at Birth
	Challenges and Advances in cCMV Management
	Screening and Long-Term Impact of cCMV
	Role of Nurses and Study Objectives
	Methods
	Ethics and Institutional Review Board (IRB)
	Survey Design and Modifications
	States Lacking Standardized Testing
	Survey Distribution and Participation
	Funding and Statistical Analysis
	Overview of Knowledge Assessment
	Knowledge Scoring and Statistics
	Awareness of cCMV Prevalence
	Knowledge of Signs and Symptoms
	Understanding Outcomes for Asymptomatic Infants
	Roles and Desire to Learn More
	Key Findings and Challenges
	National Recommendations and Current Gaps
	Opportunities for Improvement
	Survey Limitations
	Knowledge Gaps and Educational Needs
	Future Research and Methodological Insights
	Policy and Practice Implications
	Conclusion and Call to Action
	References
	References

