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Structured Abstract 

 
Objectives: 

1. Define the concept "toxic stress" in preterm infants who are admitted to neonatal 
intensive care unit (NICU). 

2. List sources of toxic stress in preterm infants within the NICU. 
3. Recognize that maternal presence in the NICU is an essential component for the 

management of toxic stress in preterm infants. 
  
Purpose: To describe the literature related to management of preterm infant toxic 
stress (an emerging concept) that is needed by mothers and health professionals. This 
literature review is part of an ongoing innovative clinical project observing 22 preterm 
infants having several measures of stress recorded over three consecutive routine 
nursing care (RNC) episodes each day for four days when the mother is present or 
absent during RNC.  
 
Methodology: To describe the literature related to toxic stress, an extensive search of 
databases (PubMed, CINAHL, ScienceDirect, Cochrane, Google Scholar) was 
conducted to extract relevant literature reviews, pilot studies, and randomized controlled 
trials about routine neonatal intensive care unit (NICU) nursing episodes, toxic stress, 
unbuffered stress in preterm, and maternal presence/absence. Criteria to review articles 
were premature infants = 30-37 weeks gestation, tertiary level NICU in United States, 
English Language, integrative/systematic literature review, Cochrane analysis, and 
unlimited maternal visiting.  
 
Results: 50 manuscripts were retrieved; 10 were reviewed. Toxic stress is defined as a 
prolonged, frequent activation of the body's response to the stress accompanied by the 
lack of buffering relationships. RNC episodes are a predominant source of toxic stress. 
A buffering relationship for preterm infants is maternal presence. Being in the NICU 
causes maternal-infant separation, which is a modifiable source of toxic stress, 
especially during RNC episodes. Maternal absence during stressful RNC episodes 
contributes to poor long-term neurodevelopmental outcomes. Literature suggested that 
being informed of toxic stress and having maternal presence during RNC may prevent 



toxic stress. The literature review identified measures of toxic stress - skin conductance, 
heart rate variability, O2 saturation, behavioral state, and Neonatal Neurological Stress 
scores - that are now outcomes of the study comparing maternal absence to presence 
during RNC. Content related to nature/etiology/adverse effects/measurements of, and 
interventions about preterm infant toxic stress will be shared.  
 
Implications: The literature showed that information that NICU nurses and mothers 
need to have is that RNC is a toxic stressor, that toxic stress is detrimental to infant 
neurologic development, and that toxic stress may be prevented in part by maternal 
presence during RNC. 
 
References 
Barnes, A. J., Anthony, B. J., Karatekin, C., Lingras, K. A., Mercado, R., & Thompson,  

L. A. (2020). Identifying adverse childhood experiences   in pediatrics to prevent 
chronic health conditions. Pediatric Research, 87(2), 362–370. 
https://doi.org/10.1038/s41390019-0613-3 

Bergman N. J. (2019). Birth practices: Maternal-neonate separation as a source of toxic  
stress. Birth Defects Research, 111(15), 1087–1109. 
https://doi.org/10.1002/bdr2.1530 

Forde, D., Fang, M. L., & Miaskowski, C. (2022). A Systematic Review of the Effects of  
Skin-to-Skin Contact on Biomarkers of Stress in Preterm Infants and 
Parents. Advances in neonatal care : official journal of the National Association of 
Neonatal Nurses, 22(3), 223–230. 
https://doi.org/10.1097/ANC.0000000000000905 

Gendras, J., Lavenant, P., Sicard-Cras, I., Consigny, M., Misery, L., Anand, K., Sizun,  
J., & Roué, J. M. (2021). The newborn infant parasympathetic evaluation index 
for acute procedural pain assessment in preterm infants. Pediatric 
research, 89(7), 1840–1847. https://doi.org/10.1038/s41390-020-01152-4 

Harrison, L. L., Roane, C., & Weaver, M. (2004). The relationship between physiological  
and behavioral measures of stress in preterm infants. Journal of obstetric, 
gynecologic, and neonatal nursing: JOGNN, 33(2), 236–245. 
https://doi.org/10.1177/0884217504263293 

Ludington-Hoe, S. M., Cong, X., & Hashemi, F. (2002). Infant crying: nature, physiologic  
consequences, and select interventions. Neonatal network: NN, 21(2), 29–36. 
https://doi.org/10.1891/0730-0832.21.2.29 

Lyngstad, L.T., Tandberg, B.S., Storm, H., Ekeberg, B.L., & Moen, A. (2014-April) Does  
skin-to-skin contact reduce stress during diaper change in preterm infants? Early 
Human Development, 90(4):169-172. doi: 10.1016/j.earlhumdev.2014.01.011 

Pereira, F. L., Nogueira de Góes, F., Fonseca, L. M., Scochi, C. G., Castral, T. C., &  
Leite, A. M. (2013). A manipulação de prematuros em uma Unidade de Terapia 
Intensiva Neonatal [Handling of preterm infants in a neonatal intensive care 
unit]. Revista da Escola de Enfermagem da U S P, 47(6), 1272–1278. 
https://doi.org/10.1590/S0080-623420130000600003 



Rattaz, C., Goubet, N., & Bullinger, A. (2005). The calming effect of a familiar odor on  
full-term newborns. Journal of developmental and behavioral pediatrics: 
JDBP, 26(2), 86–92. https://doi.org/10.1097/00004703-200504000-00003 

Savino, F., Vagliano, L., Ceratto, S., Viviani, F., Miniero, R., & Ricceri, F. (2013). Pain  
assessment in children undergoing venipuncture: the Wong-Baker faces scale 
versus skin conductance fluctuations. PeerJ, 1, e37. 
https://doi.org/10.7717/peerj.37 

Shonkoff, J. P., Richter, L., van der Gaag, J., & Bhutta, Z. A. (2012). An integrated  
scientific framework for child survival and early childhood development. 
Pediatrics, 129(2), e460–e472. https://doi.org/10.1542/peds.2011-0366 

Whittemore, R., & Knafl, K. (2005). The integrative review: updated  
methodology. Journal of advanced nursing, 52(5), 546–553. 
https://doi.org/10.1111/j.1365-2648.2005.03621.x 
 

 
 


