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Introduction
Hospitalized preterm infants (PTIs) may experience 
higher/toxic levels of stress while admitted to the NICU, 
where multiple stressful procedures are repeatedly 
proposed for essential care including routine nursing care 
(RNC), such as vital signs assessment, diaper change, 
positioning, etc., (Pereira et., 2013). Toxic stress causes 
lifelong impairments in physical and mental health, 
potentially impacting the infant's adaptation to stress and 
creating an adverse childhood experience (Shonkoff et al., 
2012). In addition, toxic stress influences epigenetic 
processes which disrupt the brain architecture and impact 
the neurodevelopment later in life (Barnes et al., 2020). 
Separation from mother is a major contributor to toxic 
stress (Bergman, 2019). Bergman’s Separation Model 
(2019; Figure1) supports maternal presence in the NICU 
from which promotes the neonatal emotional and 
neurobiological adaptation to stress (Bergman, 2019). 

Problem
The problem was no summaries of infant toxic stress existed prior 
to the integrative literature review reported here. Researchers are 
encouraged to empirically test infant stress during RNC and 
invasive procedures to provide immediate interventions that 
minimize or eliminate toxic stress level (Gendras et al., 2021). A 
preliminary result of a current randomized control trial study shows 
that when the mother is present and performing Skin to Skin 
Contact (SSC) (Figure2), preterm infants show lower care-related 
stress levels as reflected by Skin Conductance response (SCR=0-
1) (Table 1). When mothers are separated, infants show higher 
levels of stress (SCR=8-10) during RNC (Figure 3). Therefore, the 
purpose of this integrative review was to describe existing 
knowledge related to management of preterm infant toxic stress 
so newborn experiences and future health outcomes are better.

Methods

Results
• A uniformed definition of toxic stress was synthesized from the literature: 

Toxic stress is a combination of persistent activation of the body’s stress 
response and lack of buffering support. 

• Toxic stress has many short- and long-term adverse effects on infant 
development, especially brain development (Shonkoff et al., 2012).

•Many ways to measure toxic stress physiologically (heart rate variability, 
hormonal essays, skin conductance measures, epigenetic changes in 
DNA methylation) and behaviorally (Behavioral Stress Scale, the 
Newnham Stressors Scale, the NICU Stressor Scale) exist (Ford et al., 
2022; Harrison et al., 2004).

• A dearth of literature was found related to nursing awareness and 
assessment of stress in preterm infants (stress does not seem to be on 
the nurse’s radar).

• Identification of stressors on preterm infants has begun (separation from 
mother (Bergman, 2019), diaper changes (Lyngstad et al., 2014), 
position changes, abdominal girth measurement, suctioning, intubation, 
insertion and removal of NGT/OGT, etc.) but very few interventional 
studies to reduce or eliminate toxic stress could be found.

• SSC is recommended because SSC efficiently reduces stress within 
minutes of onset and provides continuous buffering.

•Maternal presence/non-separation ameliorates high stress levels when 
the mother performs SSC (Lyngstad et al., 2014), holds a swaddled 
preterm infant (Ludington-Hoe et al., 2002), or stays within 10-feet of 
preterm infant (Rattaz et al., 2005).

Conclusion/Discussion
•Routine nursing care in the NICU is a profound stressor 

among preterm infants.
• Increased education of NICU health workers about preterm 

infant toxic stress is clearly needed.
•Documentation of common care-induced stress on preterm 

infants is essential so changes in care can be implemented.
• Testing of interventions to reduce/prevent toxic stress in 

preterm infants is needed.

An integrative review was conducted using the five stages 
methodology by Whittemore and Knafl (2005) (Problem 
Identification; Comprehensive Literature Search; Data 
Evaluation, Data Analysis and Comparison Synthesis; 
Presentation and Implication for Practice). Keywords were 
Preterm Infants, Toxic Stress, Maternal 
Presence/Separation, Routine Nursing Care Stress, and 
Environmental Stressors. Databases searched were 
PubMed, CINAHL, ScienceDirect, Cochrane, and Google 
Scholar. Of the 50 published reports retrieved from the past 
15 years, 10 were analyzed in this integrative review.

Figure 1: Bergman’s Separation Model (2019)

Figure 2: Infant position in Skin-To-Skin 
Contact (Non-Separation)

Table 1: SCR and stress levels (Storm H, 2000)
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Figure 3: Infant position during Routine 
Nursing Care


