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Abstract

Background
Hospitalization of a neonate is a signi�cant stressor for the parents as well as family members especially
when a high-risk neonate is admitted to the Neonatal Intensive Care Unit (NICU) requiring continued
intensive care. This prolonged physical separation from parent can have a negative psychological effect
on both the neonate and the parent. These adverse health effects may last beyond hospitalization,
impacting parental behavior and causing long-term emotional complications and health alteration. The
neonatal period is crucial for initiating interaction and bonding between mother and child. Undue stress
during this period can compromise the establishment and maintenance of a healthy mother-child
bonding, which may negatively impact their long-term relationship.

Methods
The systematic review will include hospital-based observational studies, cross-sectional surveys,
descriptive studies, qualitative studies, and mixed-method studies from India. Studies will be retrieved
from global databases like CINAHL via EBSCO host, MEDLINE via PubMed, EMBASE, SCOPUS, Ovid, Web
of Science, ProQuest Medical Library, Microsoft academic, DOAJ, and Indian databases like Indian
Citation Index, J-Gate, and Neonatal Database (JCDR) using database-speci�c keywords. Additionally,
online hand searching will be done on Indian websites of relevant institutions, women and child welfare
departments, NGOs, repositories, registries, search engines, pediatric journals, and grey literature. All the
primary studies reference lists will be scrutinized for additional references. Two review authors will
independently screen, extract data, and critically appraise included studies. In case of any disagreements,
it will be resolved in consultation with a third reviewer. Results will be reported as per the PRISMA-P
guidelines.

Discussion
This systematic review will identify and highlight the stress and stressors among high-risk neonates
admitted to NICU and their parents, which will guide the health care team in planning and developing
comprehensive family-centered programs or interventions to reduce stress and stressors among high-risk
neonates and their parents.

Registration of systematic review:
Protocol is registered in PROSPERO (International prospective register of systematic reviews), Reg ID:
CRD42021272323.
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Background
One of the most traumatic situations for parents and family members is having a high-risk neonate
admitted to the Neonatal Intensive Care Unit (NICU) [1, 2, 3]. The effect may last beyond hospitalization,
impact parental behavior, and cause long-term emotional issues and health alterations [4]. Although 20–
30% of mothers experience stress and stress disorders during neonatal hospitalizations, it is estimated
that around 70% of mothers experience a higher level of stress, anxiety, and depression during the time of
their high-risk neonate’s admission to the NICU [5, 6]. Some factors that exacerbate undue stress among
parents are the appearance and medical condition of the neonate in NICU requiring prolonged
hospitalization [7].

Common stress and stressors that parents experience during the NICU admission of their high-risk
neonate include anxiety related to the neonate health condition, neonatal well-being, parenting role
alteration, physical barriers, and family �nancial issues [8]. It also lead to social phobia, negative
perception of child health, inactive maternal involvement - a moderate amount of smile, touch, and
inadequate response to their neonate while caring for them [9]. These consequences would remain
persistent during admission and may also endure beyond the discharge, substantially impacting mental
health and functioning among parents of the high-risk neonates [10].

The following factors contribute to maternal stress signi�cantly: (i) the anxious and fearful environment
in NICU that induces parental stress likely high-risk neonate’s physical traumatic appearance and
behavior, visual sights, noises, equipment connected to neonates, parental role alteration, and behaviors
exhibited by the health care staff. (ii) The factors which are not directly NICU environment induced that
causes signi�cant stress are: (a) Circumstantial or situational, (b) Depression and anxiety relating to
personal characteristics exhibited by the parent, and (c) Distinctive assets [11, 12].

Approximately four percent of normal neonates and 85% of high-risk neonates are hospitalized each year
into the NICU [13]. It is estimated that high-risk newborns are exposed to approximately 70 painful
procedures every day in the NICU, affecting their brain function and development [14, 15]. Invasive and
non-invasive procedures in NICU will increase neonatal pain and stress. NICU bright lights, equipment
noise, health care personnel noise, and touch can in�uence neonatal physiological responses like
respiration, heart rate, blood pressure, and oxygen saturation [16].

Early adverse experiences make a neonate more sensitive to consequences of stress in child subsequent
life, including an increased risk of stress-related brain development, neuromuscular development, and
mental health problems [10, 17]. Stress experienced during the neonatal period may alter the biological
process, autonomic nervous system, behavior, motor function, and immune system functioning. These
variations may affect the structure and function of the brain [18].

Some of the signi�cant vital factors responsible for inducing maternal stress and anxiety are respiratory
distress, vital signs, cardiac monitor alarm, and mechanical ventilator support [19]. In addition to these
essential factors, high-risk neonates are frequently exposed to medical procedures, medical
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comorbidities, nursing care, and pain [20]. High-risk neonates are subjected to various situations of acute
and chronic stress all through their NICU stay. These could include pain-related trauma (e.g., laboratory
investigations), disturbances in the environment (e.g., excessive light and noise), and physiologic
variations in their body (e.g., sepsis). Other examples include vigorous repositioning, diaper change,
venipunctures, suctioning, non-invasive ventilation, and intubation. [21].

Therefore, this proposed review aims at identifying all the stress and stressors experienced by neonates
admitted in the Neonatal Intensive Care Unit and their parent’s stress and stressors to help guide the
health care team in planning and developing comprehensive family-centered programs or interventions to
reduce stress and stressors among high-risk neonates and their parents.

Why Is It Important To Do This Review?
Due to numerous adverse effects of neonatal stress and parental stress especially during their early stage
of life [24, 25], many research studies were conducted to assess the stress level and understand the
stressors so as to remove the cause and improve bio-physiological and psychological outcomes as well
as family care. Qualitative studies emphasized that parents of high-risk neonates undergoes several
negative experiences, including anxiety, stigma, guilt, depression, fear, lack of control, hopelessness, and
many other emotional and psychological problems [26, 27]. Quantitative research studies have provided
critical numerical data about parental stress and high-risk neonatal stress during NICU admission [3].
Systematic reviews allows a systematic assessment of stressors and causes of maternal and neonatal
stress [7, 28]. Several systematic reviews were carried out on the topic and one of the latest reviews done
was on global perspective on parental stress in the neonatal intensive care unit: a meta-analytic study
which reported parental role alteration as the greatest source of stress for both mothers and fathers.
Mothers had higher stress levels compared to fathers [(25)]. Another systematic review assessed fathers'
stress in the Neonatal Intensive Care Unit which reported that fathers �nd the NICU environment stressful
and are more stressed than fathers of full-term, healthy infants. Their alteration in parental role, infant
appearance, NICU environment, and staff communication were identi�ed as stressors (26)]. The similar
�ndings from these two reviews were further proved by another qualitative systematic review that
explored the parental experiences in the Neonatal Intensive Care Unit. The review reported the common
themes across parents' experiences were the stress of hospitalization, alteration in parenting roles and
the impact of infant hospitalization on psychological health and interrupted development of a healthy
parent-infant attachment (27)]. Therefore, there’s global evidence on experience of parents with neonates
admitted in NICU but there’s no systematic reviews on stress and stressors experienced by neonates
admitted in NICU. This lack of evidence can be due to challenges in assessing the stress of neonates
subjectively as well as objectively. Salivary cortisol is a signi�cant biomarker and a non-invasive method
to estimate the stress levels in high-risk neonates. Newnham et al. implemented the non-invasive
practical “neonatal infant stressor scale” (NISS) to measure how much stress the neonates go through in
the NICU [22]. Miles developed a “Parental Stressor Scale: Neonatal Intensive Care Unit” (PSS: NICU)
questionnaire to quantify the stress of mothers during high-risk newborn admission to NICU [23]. There
are primary studies using these scales to assess stress in neonates. Therefore, this proposed review aims
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at assessing the stress and stressors of neonates admitted in the NICU as well as that of parents
especially in India because often the evidence from the global reviews is not representative of low-and
middle-countries like India due to their inaccessibility to important resources. This review will extensively
search Indian resources to produce indigenized evidence that is relevant to India.

The �ndings of this review will inform the health policy makers, the health care organizations,
associations as well as health care professionals to develop tailored interventions to minimize the stress
among parents, and high-risk neonates admitted to our NICU setting. Thereby, parents can cope with
negative experiences in NICU and be involved in optimal care for their high-risk neonates without any
undue stress.

Review questions
What are the stress and stressors experienced by the high-risk neonates admitted to NICU?

What are the stress and stressors experienced by the parents of high-risk neonate admitted to NICU?

Speci�c objectives
To identify the stress experienced by the parents of high-risk neonates admitted to NICU.

To assess the stress experienced by the high-risk neonates admitted to NICU

To explore the stressors experienced by the parents of high-risk neonates admitted to NICU.

To explore the stressors experienced by the high-risk neonates admitted to NICU.

Methods/design
The systematic review was registered with the International Prospective Register of Systematic Reviews
(PROSPERO) on August 2021, Reg ID: CRD42021272323. We followed the PRISMA-P (Preferred Reporting
Items for Systematic Review and Meta-analysis) guidelines to describe this protocol. (Supplementary
data �le 1).

Eligibility criteria

Types of studies

All types of hospital-based observational studies, cross-sectional surveys, descriptive studies, qualitative
studies, and mixed-method studies will be included in the review.

Time: English articles published from January 2000 to December 2021 with full text will be included. 

Exclusion criteria
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All experimental studies, studies not conducted in India, studies on the stress level of family members
(other than parents) of high-risk neonates admitted into NICU will be excluded. Study designs such as
case reports, letters, editorials, case-control, cohort studies, and narrative reviews will be excluded. Studies
wherein neonates were admitted to NICU for 24 hours of observation will not be eligible. Studies of
mothers with a history of diagnosed prenatal and postnatal psychiatric illness will be excluded as well. 

Type of participants 

This review will include high-risk neonates admitted to NICU & their parents irrespective of the father’s
age, maternal age, gestational age, type of delivery, neonatal medical condition, gender, and neonatal
birth weight.

Type of outcome 

Stress and stressors experienced by the parents of high-risk neonates admitted to NICU.

Stress and stressors experienced by the high-risk neonates admitted to NICU.

De�nition of terms

Stress: Any intrinsic or extrinsic feeling of emotional or physical tension that evokes a biological response
is known as stress [38].

Stressors: A chemical or biological element, emotional consequences, environmental condition or an
external stimulus that causes stress  [29].

Search strategy

A comprehensive search would be conducted in Global databases like CINAHL via EBSCO host, MEDLINE
via PubMed, EMBASE, SCOPUS, Ovid, Web of Science, ProQuest Medical Library, Microsoft academic, and
DOAJ. Indian databases like Indian Citation Index, J-Gate, and Neonatal Database (JCDR) by utilizing the
stated search keywords: Mother*, Caregiver, Caregiver*, Parent*, Female parent, Preterm baby, Low birth
weight babie*, Newborn*, neonat*, Premature infant*, High-risk neonat*, high-risk newborn, “Maternal
Stress”, “Neonatal stress”, Stress, Psychological stress, Mental stress,  Depression, Stressors, Anxiety,
Fear, Tension, “Neonatal Intensive Care Unit”, NICU, “Neonatal Care Unit”, “Neonatal critical care unit”,
“Observational studies”, “Cross-sectional studies”, “Descriptive survey”, “qualitative studies”, “mixed
method studies”. (Appendix 1).

Searching for other resources

Online hand searching will be done on Indian websites like institutional websites, women and child
welfare websites, NGOs, repositories, registries, search engines, pediatric journals, and gray literature. All
primary studies reference lists will be scrutinized for additional studies. For data management, identi�ed
records will be exported to endnote X7.. 
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Data collection

Selection of studies

Two review authors (initials SN, TP) will screen each study title and abstract the remaining search results
independently. The studies will be coded to be retrieved (potentially eligible or ineligible /unclear) or not to
be retrieved. All full-text articles which are eligible for inclusion will be retrieved, independently screened,
and reasons recorded to exclude ineligible studies. If there is a disagreement, it will be resolved by mutual
conversation or, if necessary, consultation with the third review author. (BSN). (Supplementary data �le).

If numerous reports of the same study are identi�ed, the reviewers will identify and exclude the
duplicates, as well as aggregate multiple reports of the same study.  The JBI critical appraisal tool will be
utilized to assess the quality of studies. We will report in the PRISMA �owchart format outlining with
illustrations on our process of selection and choice. (Fig.1)

Data extraction and management (selection & coding)

A standard form will be developed and utilized for extracting the data. Before its use in the review, this
data extraction form will be further piloted and thoroughly revised according to the need. 

In areas where information or any data is found to be lost or lacking, each exertion will be made to get in
touch with the author, or the request will be made to the author to provide added data or information.
After the independent review of data extraction by the two reviewers, it will be further designated to a third
reviewer for other erratic resolutions of any inconsistencies. 

Assessment of quality of the studies

The studies' quality will be independently appraised by two review authors, aiming to resolve
contradictions by conferencing with the third author (30)]

Quantitative studies

We will use the Joanna Briggs Institute (JBI) Critical Appraisal Checklist to identify the risk of bias and
selection bias (High-risk neonates admitted in NICU and their parents).

Qualitative studies

Critical Appraisal Skills Program (CASP) checklist will be utilized to evaluate the study quality [41]. 

Mixed methods studies

We will use the Mixed Methods Appraisal Tool (MMAT) to identify the bias risk (32)] (33)].

De�cit Outcome
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We will assess and report whether the investigators adequately or entirely address all the outcomes.

Reporting of a selective outcome

 We will identify studies suggestive of reporting speci�c outcomes selectively.

Additional sources for bias

We would further recognize and notify that the study is clear from all the other drawbacks that tend to be
a possibility of more signi�cant risk bias.

Dealing with missing data

Researchers from the original studies will be contacted to con�rm signi�cant research characteristics
and, where feasible, collect missing numerical outcome data (e.g., when a study is identi�ed as an
abstract only). If this approach is impossible and the missing data is believed to produce signi�cant bias,
the article will be removed from consideration.

Data synthesis

All included considerable studies will be presented in a descriptive and tabular form, summarizing critical
features, elements concerning design areas, assessment methods, a key indicator of risk of bias in every
speci�c study, and study outcomes. 

Subgroup analyses and investigation of heterogeneity

Meta-analyses will be undertaken if there is enough homogeneity in study design and study subjects
among the selected studies. If possible, sub-group analysis will be carried out based on the study's period
and location. 

Assessment of bias conducting the systematic review 

The review will be conducted based on this protocol, and any deviations from it will be justi�ed in a
distinct section of the review.

Discussion
When a high-risk neonate is admitted to NICU, the parent and child are separated for several weeks or
months. The parent-infant bond faces several obstacles in this critical care setting [35]. It is evident from
decades of research that several components of the NICU atmosphere and situation are stressful for
parents, especially mothers. Mothers of NICU babies had higher stress symptoms up to one year of giving
birth, with clinical stress and depression symptoms reaching up to 40% in the �rst three months (35)].
Another study demonstrated that the smaller diameters of the bifrontal, biparietal lobes and the amount



Page 9/14

of brain tissue in neonates are signi�cantly linked to increased stress. Stressor exposure indicated a
smaller brain size, which may impact neonatal brain development and functioning (36)].

Parents of high-risk neonates need various emotional support in NICU, including neonatologist attention,
nursing staff support, professional psychiatric assistance, and companionship with other neonatal
parents and families. Parents' willingness to communicate their emotional condition with health care
professionals was very varied. The responsibilities of clinicians, nurses, social workers, and psychologists
in providing emotional assistance to patients and recognizing especially vulnerable parents appeared to
be uncertain (37)]. The overall purpose of NICU staff is to provide an optimal care environment and
establish family-centered care that promotes neonatal growth, physical, emotional connection between
parents and neonates (23)].

The systematic review �ndings will provide insight into stress and stressors experienced by high-risk
neonates admitted to NICU and their parents. It will assist the healthcare team and policymakers in
adopting and developing effective interventions or programs to alleviate neonatal and parental stress
during NICU admission.

Strengths and limitations
According to the best of our knowledge, this is the �rst systematic review assessing neonatal stress
among infants admitted in NICU and include only Indian non-experimental research studies that
addresses the stress and stresses experienced by high-risk newborns admitted to the NICU and their
parents. To get the intended research studies, we will undertake a comprehensive and exhaustive
investigation of various international databases, Indian databases, and websites; however, only articles
published in English will be considered due to a shortage of resources.

Abbreviations
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Figure 1

Flow chart of study selection
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