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Abstract
Admission of a preterm or sick full-term infant to the neonatal intensive care unit (NICU) is a stressful experience for parents. 
Indeed, the ‘NICU experience’ may constitute a traumatic event for parents, distinct from other birth-related trauma, leading 
to significant and ongoing posttraumatic stress disorder (PTSD) symptoms. However, the rates at which this outcome occurs 
are not well understood. This review aimed to identify the prevalence of PTSD in mothers and fathers of high-risk infants 
admitted to the NICU, specifically focusing on the NICU experience as the index trauma. The PRISMA-P: Preferred Report-
ing Items for Systematic Review and Meta-Analysis Protocols were used to conduct this review. We searched PsycINFO, 
PubMed, Scopus, EMBASE, Web of Science, ProQuest Dissertations and Theses databases, and reference lists of included 
articles (1980–2021). Two independent reviewers screened titles and abstracts and conducted the full-text screening assess-
ment. Of the 707 records identified, seven studies met the inclusion criteria. In this systematic review, PTSD symptomatology 
was assessed by self-report measures rather than a clinical interview. We identified significant variations in the methodologies 
and quality between studies, with a wide variation of reported prevalence rates of PTSD of 4.5–30% in mothers and 0–33% in 
fathers. Overall, the findings indicate that up to one-third of parents experience PTSD symptomatology related to the NICU 
experience. These results emphasize the importance of universal routine antenatal and postnatal screening for symptoms of 
PTSD to identify parents at risk of distress during the NICU experience and after discharge.
Trial registration: The study protocol was registered with Prospero registration number CRD42020154548 on 28 April 2020.

Keywords Posttraumatic stress disorder · Neonatal intensive care · Infant · Prematurity · Low birth weight · Hospitalised 
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Introduction

Having a high-risk infant admitted to the neonatal intensive 
care unit (NICU) immediately after childbirth may be an 
unexpected, stressful and potentially traumatic event for par-
ents (Aftyka et al., 2014; Shaw et al., 2013). The term ‘high-
risk infant’ broadly defined includes preterm and full-term 

infants characterized by either complex medical problems 
that require dependence on technology or uncertainty of sur-
vival (American Academy of Pediatrics, 2008). For parents, 
high-risk pregnancy (Kim et al., 2015) childbirth (Galea et al., 
2021; Sanders & Hall, 2018) and having an infant admitted 
to the NICU have been recognized as potentially traumatic 
events; that is, a physical or emotional response to a single or 
series of events that have long-term adverse impacts (Chang 
et al., 2016; Hynan et al., 2013). More importantly, the subse-
quent trauma associated with the NICU experience can have 
lasting consequences on parents and their family’s mental 
health (Chang et al., 2016; Hynan et al., 2013; Roque et al., 
2017), increased levels of parent stress (Christie et al., 2019), 
parent–infant closeness (Feeley et al., 2016), and infant out-
comes (Clottey & Dillard, 2013; Wilcoxon et al., 2021). For 
instance, many parents experience recurring and persistent 
thoughts or fears related to their infant’s life and potential 
death during the NICU experience (Hodek et al., 2011). For 
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some parents, this may constitute a traumatic event over and 
above the trauma related to childbirth (an event that occurs 
during labor and delivery Beck, 2004). In general, the litera-
ture on parental posttraumatic stress disorder (PTSD), includ-
ing trauma related to childbirth and the NICU experience, 
describes ‘parents’ as mothers and fathers. Therefore, caregiv-
ers and others will not be discussed in this review.

Among parents, the NICU experience and childbirth exem-
plify a particular type of stressor recognied in the newest (5th) 
edition of the Diagnostic and Statistical Manual of Mental 
Disorders (DSM-5) (American Psychiatric Association, APA, 
2013) as meeting Criterion A, ‘exposure to actual or threat-
ened death or serious injury’ via ‘witnessing, in person, the 
event(s) as it occurs to others’ or ‘learning that the traumatic 
event(s) occurred to a close family member.’ For a proportion 
of parents, the trauma of the NICU experience and childbirth 
may lead to posttraumatic stress (PTS) symptoms that consti-
tute a mental health diagnosis of acute stress disorder (ASD) 
and/or PTSD (Barr, 2010; Shaw et al., 2006; Vanderbilt et al., 
2009).

Research exploring trauma in parents of infants admitted to 
the NICU is relatively new, as studies have primarily focused 
on mothers’ PTSD reactions to birth trauma (Andersen et al., 
2012; Bailham & Joseph, 2003; Cook et al., 2018; Horesh 
et al., 2021; Yildiz et al., 2017). Further, researchers have only 
recently begun to recognize the importance of the father’s 
role in childbirth (Alio et al., 2013) and that they, too, may 
experience PTSD symptoms after a traumatic birth (Heyne 
et al., 2022). However, fathers’ traumatic childbirth experi-
ences are strongly underrepresented in the literature compared 
to mothers’ (Ayers et al., 2006; Ghorbani et al., 2014). The 
research investigating the prevalence of parental PTSD in the 
NICU focuses mainly on the mother–infant dyad of preterm 
infants (Rizvydeen & Feltman, 2022). Despite this extensive 
work, very few studies have examined PTSD in parents of 
infants of all gestational ages admitted to the NICU (Lean 
et al., 2018), and there is still a significant gap in understand-
ing trauma related to the father and the father–child dyad in 
research examining birth experiences and the NICU experi-
ence (Rizvydeen & Feltman, 2022; Salomè et al., 2022).

While it is clear that not all parents will have PTSD, two 
studies in the current literature that examined PTSD in par-
ents in the NICU report variable prevalence rates ranging 
from 4.5 to 55% in mothers and 0 to 20% in fathers (Barr, 
2012; Salomè et al., 2022). In contrast, the estimated lifetime 
prevalence rates of PTSD in the general population are much 
lower: 10–12% for women and 5–6% for men (Olff, 2017). 
These results suggest that mothers have an increased risk of 
PTSD compared to fathers and highlight that parents in the 
NICU may have a fourfold risk of developing PTSD compared 
to the general population (Malin et al., 2022; Ouyang et al., 
2020; Roque et al., 2017). However, despite these results, 
many studies only examine childbirth trauma and do not 

distinguish between the two distinct traumas of ‘childbirth’ 
and the ‘NICU experience.’ Therefore, we do not know the 
true prevalence of PTSD in parents with NICU trauma, nor 
do we understand the full extent of the impact PTSD has on 
the parents, their infant, and their family.

Understanding the prevalence of PTSD and early detection 
of parents who have suffered NICU-related trauma (Forcada-
Guex et al., 2011) may prove critical in identifying infants at 
risk of poor parent-infant attachment. Although the impact 
of PTSD related to the NICU experience on parents and their 
infant is scarce, it may be helpful to look at the consequences 
of childbirth-related trauma. For instance, a systematic review 
examining mothers with childbirth-related PTSD reports that 
mothers with PTSD were less likely to breastfeed their infants, 
and their infants had difficulty sleeping and eating (Cook 
et al., 2018). There is also evidence that childbirth-related 
PTSD has a severe and lasting impact on the mother’s rela-
tionships with their partner and child (Ayers et al., 2006). The 
same study also highlighted the significant effects of PTSD, 
as mothers reported feelings of anger, blame, depression, and 
suicidal thoughts and did not feel attached to their child until 
1–5 years after birth (Ayers et al., 2006).

Clear and well-documented evidence supports the strong 
association between PTSD and adverse outcomes in early 
mother–infant attachment and child development (Garthus-
Niegel et al., 2017). For example, one study found that moth-
ers of preterm infants and PTSD followed a controlling par-
ent–infant attachment pattern of interaction (Forcada-Guex 
et al., 2011) associated with feeding, hearing and language 
problems by 18 months of age (Forcada-Guex et al., 2006). 
Another study found significant associations between moth-
ers’ PTSD related to traumatic childbirth and postpartum 
PTSD and poor social–emotional development at age two 
(Garthus-Niegel et al., 2017). These studies emphasize the 
potential for infants to suffer from poor maternal–infant 
attachment related to trauma after childbirth and, in this 
instance, the NICU experience.

Clinicians must understand the prevalence of PTSD in all 
parents of high-risk infants admitted to the NICU to provide 
parents with appropriate and timely psychosocial support—
during the hospitalization and follow-up visits (Hynan et al., 
2015). As a result, early detection and treatment may reduce 
the severity and symptoms of PTSD, improve parent–infant 
attachment and the infant’s long-term growth and develop-
ment (Clottey & Dillard, 2013; Wilcoxon et al., 2021), and 
identify signs of possible child abuse (Hynan et al., 2015). 
This systematic review aims to review the literature on the 
prevalence of PTSD in mothers and fathers of high-risk 
infants admitted to the NICU, where the NICU experience 
was the index trauma. This review advances the theoretical 
understanding of PTSD in parents following NICU experi-
ences. In addition, it informs clinical practice by providing 
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insight into the extent of the problem and the need for strate-
gies to identify and support parents.

Posttraumatic Stress Disorder

The diagnostic criteria for PTSD have been clearly outlined 
in mental health classification systems such as the DSM-5 
and the International Classification of Diseases 11th edition 
(ICD-11) (World Health Organization, 2019a, b). However, 
among NICU research studies, references to PTSD use many 
different terms interchangeably, frequently without clear 
definitions, including ‘posttraumatic stress’ (PTS), ‘trauma,’ 
‘PTSD diagnosis,’ ‘PTSD symptoms,’ ‘PTSD symptomatol-
ogy,’ and ‘probable PTSD.’ In the context of this systematic 
review, the term ‘PTSD’ will refer to studies reflecting a diag-
nosis of probable PTSD according to the DSM, DSM-IV to 
DSM-5 and the ICD-11.

The diagnostic criteria of PTSD have been updated since 
first introduced in the third edition of the DSM-III (APA, 
1980) as an anxiety disorder. Changes to the revised fourth 
edition of the DSM-IV (APA, 1994) included posttraumatic 
symptoms labeled as two separate anxiety disorders: ASD 
and PTSD. The most recent revision, the DSM-5, reclassi-
fied ASD and PTSD as trauma and stressor-related disorders. 
While the diagnostic symptomology of ASD and PTSD is 
similar and overlap (Shaw et al., 2009), the two diagnoses are 
distinguished according to the duration of symptoms. ASD 
includes early PTS symptoms lasting greater than 3 days 
and no more than 4 weeks immediately after the traumatic 
event. In contrast, persistent PTS symptoms lasting more than 
1 month indicate PTSD (APA, 2013). Diagnosis of ASD and 
PTSD requires exposure to a traumatic event, as described 
above, and must also meet symptoms in the following cat-
egories: intrusion (e.g., flashbacks, intrusive upsetting memo-
ries, dreams), avoidance (e.g., efforts to avoid people, places, 
thoughts and feelings related to the trauma), negative cogni-
tions and mood (e.g., negative beliefs about oneself, shame, 
anger, fear), and changes to arousal and reactivity (e.g., hyper-
vigilance, difficulty concentrating, sleep disturbance) (APA, 
2013).

The index trauma of interest for this review is parents’ 
NICU experience. Since the definition of PTSD varies among 
researchers, studies must clarify the index trauma event (Cri-
terion A) related to the symptoms in the diagnosis and assess-
ment of PTSD (Priebe et al., 2018). While studies suggest 
that a diagnosis of ASD predicts PTSD in NICU parents 
(Lefkowitz et al., 2010), the literature has mainly focused on 
trauma symptoms in mothers (Shaw et al., 2013) in the NICU. 
This review focuses on the longer-term experiences of PTSD, 
examining studies that report the prevalence of PTSD diagno-
ses rather than the early symptoms (ASD) in NICU parents.

Parental PTSD in the NICU Experience

The distinction between childbirth and a NICU experience 
as an index event for PTSD is important. There are specific 
stressful, traumatic factors that are distinctly different in the 
context of PTSD related to the NICU experience compared 
to childbirth. For instance, the term ‘traumatic childbirth’ 
includes a single event specific to the birth of the infant (which 
may relate to the parent’s own health or the health of their 
infant), unlike postpartum birth-related events (Leinweber 
et al., 2022) or multiple traumatic events that may occur dur-
ing the NICU experience. The repeated trauma of witnessing 
one’s own infant’s emergency events and the vicarious trauma 
from watching the emergency events of other parents’ infants 
(Fowler et al., 2019) increase the risk of parents developing 
PTSD. The NICU trauma may occur for weeks or months 
during hospital admission and continue long after discharge 
(Grunberg et al., 2019). The NICU experience may initiate an 
emotional roller coaster (Grunberg et al., 2019; Stacey et al., 
2015) of mixed emotions of guilt (Barr, 2012), fear, frustra-
tion, and helplessness (Obeidat et al., 2009). The associated 
parental stress about their infant’s life and death, long-term 
disabilities and how this may impact their family’s future (Yee 
& Ross, 2006) can be overwhelming. Subsequently, parents 
may not be able to feel positive emotions of happiness or love 
(DSM-5; APA, 2013) toward their infant (Brand & Brennan, 
2009). In addition, the smells (e.g., soaps) (Clottey & Dil-
lard, 2013), sights (e.g., their infant stopping breathing, turn-
ing blue, or experiencing pain), and the sounds (e.g., noisy 
alarms) associated with the NICU may trigger PTSD reactions 
for parents (Grosik et al., 2013).

Family-Centered and Family Integrated Care (FIC) Mod-
els of care were developed to address the associated negative 
impacts of the NICU experience (Waddington et al., 2021). 
Broadly speaking, the principles of family-centered models of 
care involve parents as equal caregivers and decision-makers 
in the NICU to promote parent–infant attachment and have 
been shown to decrease parental stress (Skene et al., 2019; 
Soni & Tscherning, 2021). However, despite the introduction 
of family-centered care, there remain many challenges to sup-
porting normal parent–infant attachment.

The parent–infant attachment relationship between the 
parent and the infant is important as it begins during preg-
nancy and continues throughout the first year of life (Benoit, 
2004; Birmingham et al., 2017). Parents who respond posi-
tively to the infant’s cues and distress in typically developing 
infants lead to secure attachment and self-regulation (Benoit, 
2004; Goulet et al., 1998). Unfortunately, in some instances, 
infants admitted to the NICU are separated from their par-
ents for weeks and months. It is now understood that par-
ents’ separation from their infant during the NICU experience 
and subsequent PTSD symptoms of avoidance and numbing 
can negatively impact parent–infant attachment and infant 
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self-regulation (Birmingham et al., 2017; Garthus-Niegel 
et al., 2017). Further, the infant’s capacity for self-regulation 
may, in turn, influence their long-term health (cognitive and 
emotional) and developmental outcomes throughout child-
hood and adolescence (Brand & Brennan, 2009; Lean et al., 
2018). Indeed, the presence of PTSD among NICU parents 
significantly impacts the quality of life (emotional, physical, 
and financial) and parental well-being (Galea et al., 2021). 
In addition, for some NICU parents, studies have shown that 
the challenges and trauma of having a sick infant admitted to 
the NICU increase the risk of marital problems (Goutaudier 
et al., 2011).

Emerging evidence from a meta-analysis of studies that 
examined the prevalence of PTSD in parents of infants admit-
ted to the NICU reports variable prevalence rates. One meta-
analysis identified 35 studies examining parental PTSD in the 
context of the NICU experience. This meta-analysis reported 
high prevalence rates of 27.6% among mothers and 16.1% 
in fathers from 1 month to 1 year postpartum (Malouf et al., 
2022). However, in their meta-analysis, Malouf et al. (2022) 
did not specify the index trauma as the NICU experience. In 
another meta-analysis, Heyne et al. (2022) aimed to examine 
the prevalence and risk factors of birth-related PTSD among 
parents 1–14 months postpartum. While this meta-analysis 
included studies using the NICU experience as the risk fac-
tor, the index trauma was described as childbirth. As a result, 
their meta-analysis reported a lower prevalence rate of 4.7% 
in mothers and 1.2% in fathers (Heyne et al., 2022). These 
results suggest that NICU experiences, including traumatic 
childbirth, increase the risk of PTSD. However, in most cases, 
researchers do not specify the traumatic event when using 
self-reports to report PTSD (Sharp et al., 2021). In addition, 
previous studies have mainly focused on mothers’ PTSD 
symptoms at different time points and lack a clear descrip-
tion of the index trauma (Heyne et al., 2022). Therefore, 
these overall PTSD prevalence rates of the single trauma of 
childbirth may not compare to the potentially severe and often 
repetitive events parents (mothers, fathers, and other carers) 
experience in the context of the NICU.

Rationale

Despite the extensive knowledge in the field of maternal 
PTSD related to childbirth (McKenzie-McHarg et al., 2015), 
the prevalence of PTSD in parents of high-risk infants admit-
ted to the NICU is not fully understood. Typically, researchers 
have not distinguished between the two distinct traumas of 
‘childbirth’ and the ‘NICU experience,’ and few studies have 
clearly defined the index trauma (Criterion A of the DSM-IV 
to DSM-5). Therefore, to understand the true prevalence of 
PTSD in parents in the NICU, it is crucial to understand the 
index trauma of childbirth and the NICU experience as sepa-
rate traumas; specifically, the NICU experience is unique and 

distinct from a single traumatic event of childbirth. Further, 
unlike childbirth trauma, the potential trauma of the NICU 
experience is not a single traumatic event (Barthel et al., 
2020). Instead, the recurring, severe, and complex trauma 
of the NICU experience and the challenges of having a sick 
infant can persist for many months and years after discharge 
(Kersting et al., 2004). Unfortunately, most research examin-
ing parental trauma related to the NICU experience focuses on 
maternal PTSD associated with the birth of a preterm infant. 
In addition, few studies have examined PTSD in fathers and 
parents of all gestational ages of high-risk infants admitted to 
the NICU. This means the true prevalence of parental PTSD 
in the NICU is unknown. This systematic review aims to 
address the knowledge gap in identifying and understanding 
the prevalence of parents of all high-risk infants admitted to 
the NICU. This work will advance theoretical understanding, 
inform clinical practice, and help clinicians identify parents at 
risk of PTSD. In particular, early identification and referral for 
probable PTSD diagnosis in the hospital and follow-up visits 
in the NICU may reduce the risk of devastating long-term 
consequences for the parent and the infant’s long-term cogni-
tive and emotional development (Clottey & Dillard, 2013).

Aim of the Review

This systematic review aimed to answer the research question:

(i) What is the prevalence of PTSD in mothers and fathers 
of high-risk infants admitted to the NICU where the 
NICU experience is the index trauma?

Method

Protocol and Registration

The study protocol was registered with Prospero (a prospec-
tive international register of systematic reviews)—registration 
number CRD42020154548 (https:// www. crd. york. ac. uk/ prosp 
ero/). Amendments to the protocol were submitted in 2020 
and 2021. This review was conducted following the Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses: 
The PRISMA (2020) Statement (Page et al., 2021; Table S1).

Search Strategy

The initial literature search was conducted on 15 January 
2020 using PsycINFO, PubMed, Scopus, EMBASE, Web of 
Science and ProQuest Dissertations and Theses Global elec-
tronic databases (1980–2021). The following search terms 

https://www.crd.york.ac.uk/prospero/
https://www.crd.york.ac.uk/prospero/
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were used with the assistance of the librarian (LE) from the 
University of Queensland: (‘posttraumatic stress disorder’/
exp OR ‘ptsd’/exp) AND (‘Intensive Care’/exp OR ‘neonatal 
intensive care’/exp OR ‘Intensive Care Units’/exp OR ‘nicu’/
exp) AND (‘infant’/exp OR ‘infant’/exp OR infant OR ‘new-
born’/exp OR ‘neonate’/exp OR ‘prematurity’/exp OR ‘low 
birth weight’/exp OR ‘Hospitalised infant’/exp). The search 
was limited to articles published in English. An update of the 
database search using the full search methods from inception 
was conducted on 6 January 2021 and 26 November 2021 
(Bramer et al., 2018). Refer to the full list of the search terms 
provided in “Appendix 1.”

Eligibility Criteria

This systematic review considered studies for inclusion if they 
specified the traumatic event as the ‘NICU experience’ one 
month after childbirth and the NICU admission. Inclusion 
criteria included (1) one parent (of any age and ethnicity) of 
infants admitted to NICU, (2) both parents (of any age and 
ethnicity) of infants admitted to NICU, (3) quantitative or 
mixed designs, (4) any duration of follow-up, (5) all validated 
DSM-III to DSM-5 and ICD-9 to ICD-11 criteria measures of 
screening for PTSD by a self-report and clinician, (6) NICU 
experience as the index trauma, (7) measures of screening for 
PTSD by a self-report or a structured clinical interview where 
a diagnosis of PTSD is likely, (8) published, full text, English 
studies, and (9) prospective and retrospective cohort studies, 
cross-sectional studies, longitudinal and intervention studies.

Exclusion Criteria

Exclusion criteria included (1) measures that do not have a 
clinical cutoff score, (2) childbirth as the index trauma (this 
review will examine the trauma related specifically to the 
NICU experience), (3) studies describing trauma resulting 
from warfare, terrorism, natural disaster or medical illness, 
(4) narrative review articles, (5) books, (6) book chapters, (7) 
conference abstracts, (8) commentaries or letters to the editor 
and dissertations, and (9) publication date prior to 1980 (as 
PTSD was not formally recognized by the DSM until 1980). 
Studies were also excluded where the prevalence was not cal-
culated as a percentage.

Studies where it was impossible to determine which medi-
cal event was being responded to (e.g., the NICU experience 
versus the childbirth experience) were excluded. Including 
only studies with the NICU experience as the traumatic event 
was to avoid the confounding variable of the birth experi-
ence. For instance, studies measuring traumatic symptoms, 
including questions related to the birth experience, such as 
the Perinatal Post Traumatic Stress Disorder Questionnaire 
(PPQ; DeMier et al., 1996), were excluded.

Study Selection

The process for the study selection included several stages. 
First, search results were imported into the Endnote software 
with duplicates removed. Second, studies were exported to 
the Covidence software (screening and data extraction tool) 
for screening, with any identified duplicates removed. Third, 
two reviewers (LM, HK) independently screened titles and 
abstracts using Covidence (and any disputes were discussed 
until consensus was reached). Fourth, two reviewers (LM, 
HK) screened full-text articles according to the study protocol 
eligibility criteria, with a third reviewer used to resolve any 
disagreements (VC, LC). Where multiple articles were identi-
fied using the same data, the articles were selected based on 
those with the most information or meeting the eligibility cri-
teria. Fifth, information was sought from some study authors 
by email where the eligibility was unclear. One study author 
responded and confirmed that the trauma measurement did 
not include a clinical cutoff score, and the article was sub-
sequently excluded for not meeting eligibility. Articles were 
excluded if the authors did not confirm eligibility in response 
to the email. Finally, one reviewer (LM) conducted hand 
searches of the reference lists to identify additional studies 
(note: this process was completed again with two updated 
searches added).

Data Extraction

One reviewer (LM) independently extracted data from Covi-
dence using an Excel spreadsheet, and a second reviewer 
(KF) assessed the accuracy of the data with input from an 
additional two reviewers (VC and HK). The data that were 
extracted included (1) author/year, (2) study design, (3) coun-
try, (4) sample characteristics including the number of par-
ticipants, mean age of parents, mean gestation age and mean 
infants’ weight, (5) diagnostic classification system and ver-
sion used (e.g., DSM-IV), (6) outcome measure; including 
instrument for traumatic stress and clinical cutoff score, (7) 
PTSD Event description of trauma [e.g., hospital (NICU) and 
birth and hospital (NICU) experience], (8) time point (i.e., 
time of assessment), (9) prevalence of probable PTSD, and 
(10) findings.

Data Synthesis

The characteristics were tabulated and, where possible, the 
prevalence was categorized into the following groups: (1) 
one parent (mother), (2) one parent (father), (3) couples and 
(4) parents (mothers and fathers), (5) sample size, and (6) 
type of measure (diagnostic interview and self-reports). The 
PTSD-specified trauma event was assessed and tabulated into 
subgroups of the definition of the index trauma and outcome 
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measures. PTSD prevalence rates among studies reporting the 
NICU experience as the index trauma were manually calcu-
lated using the last time point (e.g., the last time of assess-
ment at 30 days or greater) after the NICU admission. Stud-
ies where the index trauma was not verified by the author or 
specified as the NICU experience were not included in the 
overall prevalence and narrative synthesis. Lastly, due to the 
high heterogeneity (e.g., variability in the infants’ gestational 
ages, time of trauma assessment, and outcome measures) 
and significant variations of the study methodology of the 
included studies, the overall findings were presented in a nar-
rative format.

Quality Assessment

Two reviewers (LM, LC) independently assessed the quality 
of each included study using the risk of bias tool developed 
by Hoy et al. (2012). This risk of bias tool was designed for 
systematic reviews of prevalence studies and includes four 
domains plus a summary risk of bias assessment. The tem-
plate consists of a 10-item assessment: items 1–4 assess 
external validity, items 5–9 assess internal validity, and item 
10 assesses analysis bias (Hoy et al., 2012). Studies were 
assigned a rating of their risk of bias with scores of 0–3, 4–6, 
and 7–9 deemed low, moderate, and high risk, respectively. 
Any discrepancies between reviewers were discussed until a 
consensus was reached. Studies were not excluded based on 
any of the above factors.

Results

Study Selection

In total, 707 records were imported for screening using the 
Covidence screening tool for conducting systematic reviews. 
Following the removal of duplicates, 252 records were 
screened for the title and abstract review, with 156 records 
excluded. The remaining 96 full-text records identified nine 
records through hand searches of the reference list. These 
were screened against the inclusion criteria, and 89 records 
were excluded. Seven articles met the inclusion criteria in 
reporting PTSD prevalence. Across studies, the most com-
mon reasons for exclusion were studies that included PTSD 
related to childbirth and those in which the index traumatic 
events were not reported. Refer to the PRISMA Diagram as 
shown in Fig. 1.

Study Characteristics

Studies were conducted in the United States of America 
(n = 5), Australia (n = 1) and the United Kingdom (n = 1). All 
studies were published between 2009 and 2020. Study designs 

were primarily prospective and longitudinal, and no studies 
included a control group. There were 526 participants, with 
sample sizes ranging from 18 to 134 participants. Five studies 
recruited mothers and fathers; two studies focused on moth-
ers’ PTSD only. The mean age of mothers ranged between 29 
and 34 years and fathers from 31 to 37 years. Mean gestational 
age ranged from less than 28 weeks to term. The infants’ mean 
birth weight ranged from 1500 to 3500 g, with four studies 
not reporting weight and one including the range only. All 
studies included parents across the subcategories of preterm 
birth, including extremely preterm (< 28 weeks), very pre-
term (< 32 weeks), and moderate to late preterm (32 weeks 
to 37 weeks) (World Health Organisation, WHO, 2022). One 
study analyzed parents of infants across all gestational age 
categories, including full-term infants. All studies included 
parents of high-risk infants admitted to the highest levels of 
neonatal care (levels 3 to 4). Refer to the summary of char-
acteristics of the included studies as shown in “Appendix 2”.

Among studies, PTSD assessment was based on self-report 
measures using the DSM-IV criteria, with no studies using 
the DSM-5, ICD-9, ICD-11 or structured clinical interviews. 
Within the reviewed studies, five different self-report meas-
ures were used to measure probable PTSD. The PTSD Check-
list for DSM-IV (PCL) is the most commonly used self-report, 
such as the PCL (n = 2), PCL-S (n = 1), and PCL-C (n = 1). 
The PCL developed by the US National Center for PTSD is 
used to screen for PTSD and make a provisional PTSD diag-
nosis (Weathers et al., 2013). The DSM-IV PCL includes 17 
items and has three different versions: C(ivilian), M(ilitary), 
and S(pecific) (Bliese et al., 2008). The other measures used 
to examine PTSD included the Impact of Event Scale-Revised 
(IES-R) (n = 1) and the Davidson Trauma Scale (DTS) (n = 2). 
However, even when the same measure was used between 
studies, there were differences in the cutoff scores. For exam-
ple, the IES-R cutoff scores were (33 and ≥ 33), the DTS (38 
to ≥ 40), and the PCL (38 and ≥ 1 re-experiencing symp-
toms, ≥ 3 avoidance symptoms, and ≥ 2 arousal symptoms).

Regarding trauma, this review identified six terms to 
describe the index trauma: (1) the NICU experience (Barr, 
2012; Schecter et al., 2020), (2) the experience of having a 
premature baby hospitalised in the neonatal ward (Galpin, 
2013), (3) their infant’s admission to the NICU (Lefkowitz 
et al., 2010), (4) during the NICU hospitalization (Lotterman 
et al., 2019), (5) their reactions to having an infant hospital-
ised in the NICU (Shaw et al., 2009), and (6) during or after 
having an infant in the NICU (Shaw et al., 2013).

Prevalence

Overall, the prevalence rates of PTSD in parents following 
their high-risk infant’s admission to the NICU varied from 
0 to 33%. One study, including mothers (n = 11) and fathers 
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(n = 7), reported a higher PTSD prevalence in fathers (33%) 
compared to mothers (9%) (Shaw et al., 2009). The highest 
PTSD prevalence in a sample of mothers only (n = 50) was 
30% (Shaw et al., 2013), with another study reporting on 
mothers only demonstrating a PTSD rate of 15.8% (n = 76) 
(Lotterman et al., 2019). The lowest prevalence rates were 
demonstrated in a study of couples (n = 67), with a PTSD 
prevalence rate of 0% in fathers and 4.5% in mothers (Barr, 
2012).

PTSD prevalence rates also differed according to the 
infant’s mean gestational age. For example, two studies dem-
onstrated higher prevalence rates of 33% and 30% among 
parents of infants with a mean gestational age of 30.89 and 
31.9 weeks, respectively (Shaw et al., 2009, 2013). In con-
trast, two studies reported no significant difference in PTSD 
rates between parents of infants of < 28 weeks gestation and 
full-term infants (24% and 29%, respectively) (Schecter et al., 
2020).

This review identified several risk factors for a diagnosis 
of probable PTSD. For instance, four studies identified a prior 
history of ASD as a strong predictor of PTSD (Barr, 2012; 
Lefkowitz et al., 2010; Shaw et al., 2009, 2013). Other stud-
ies demonstrated that symptoms significantly correlated with 
PTSD included chronic guilt, guilt-proneness, fear of death 
(Barr, 2012), depression and anxiety (Lefkowitz et al., 2010).

Screening for parents’ symptoms of PTSD related to the 
NICU experience was administered by self-report measures 

at a one-time point only. The shortest screening time was 
30 days after the NICU admission (Lefkowitz et al., 2010), 
and the longest assessment time for PTSD symptoms was 
12–13 months (Barr, 2012; Schecter et al., 2020). One study 
screened parents for PTSD 1 month after discharge (Shaw 
et al., 2013) and another at 1 to 2 months after discharge (Gal-
pin, 2013). Other studies conducted screening ranging from 4 
to 6 months postpartum (Lotterman et al., 2019; Shaw et al., 
2009).

Overall Quality

Of the seven included studies, six were rated as having a mod-
erate risk of bias and one having a low risk of bias. However, 
all seven studies were rated as having a high risk of bias in 
items representing the target population. For example, popu-
lation bias included studies recruiting only mothers (n = 2), 
indicating significant bias within samples. In addition, most of 
the studies did not adequately report the response rate (n = 6). 
Refer to the risk of bias summary as shown in Fig. 2.

Discussion

This systematic review is the first we are aware of to syn-
thesise the existing literature on the prevalence of PTSD 
among mothers and fathers specifically related to the ‘NICU 

Records identified from:
Databases (n=707)

Records removed before 
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Duplicate records removed  
(n=459)
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Fig. 1  PRISMA flow diagram
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experience’ as the index trauma. Overall, across stud-
ies included, widely variable PTSD prevalence rates were 
reported (0% to 33%). Consistent with other studies, our 
review confirms that mothers were more likely to develop 
PTSD in relation to the NICU experience than fathers (Malouf 
et al., 2022). Previous reviews have focused on PTSD preva-
lence in mothers but not fathers of preterm infants admitted to 
the NICU (Beck & Woynar, 2017; Gondwe & Holditch-Davis, 
2015). Given that one of the included studies in our review 
showed that fathers were four times more likely to experience 
PTSD than mothers (Shaw et al., 2009), this is an important 
area for further study. However, the results of this review do 
not allow us to draw firm conclusions about the prevalence 
rates of NICU-related PTSD in mothers compared to fathers. 
This review identifies the specific gaps in understanding the 
prevalence of PTSD related to the potential impact of the 
repeated and complex trauma parents may experience in the 
NICU. It may be useful for future studies to examine trauma 
associated with caregivers, grandparents, or other infants 
admitted to the NICU.

The results of this review indicate that no studies report 
probable PTSD based on the DSM-5 and four criteria of 
symptoms (re-experiencing, avoidance, negative cognitions 
and mood, and arousal). These results suggest that most 

research in the NICU has relied on self-reports of the DSM-
IV criteria rather than the DSM-5 criteria and excludes symp-
toms of negative cognitions and moods. This is critical in 
determining actual PTSD prevalence as the exact impact and 
prevalence of PTSD using the new diagnostic criteria of the 
DSM-5 criteria is unknown (McKenzie-McHarg et al., 2015).

One of the key findings from this review is that the preva-
lence of parental PTSD in the NICU is difficult to interpret. 
For example, the use of different measures and cutoffs with 
the same measures across studies may overestimate rates of 
PTSD (Hynan et al., 2013; Wilcoxon et al., 2021; Yildiz et al., 
2017). However, Wilcoxon et al. (2021) argue that self-report 
measures could be more likely to identify parental PTSD than 
a clinician-administered interview. While it is unclear how 
best to understand parental PTSD in the NICU, the literature 
confirms that there is no definition of what constitutes a self-
reported diagnosis of probable PTSD.

While the self-report does not replace a clinically admin-
istered interview, it is a pragmatic risk assessment tool (Ber-
nardo et al., 2021) and can be of practical value in the NICU to 
identify parents who may be suffering from PTSD (Grunberg 
et al., 2019). It would be helpful to clarify the relationship 
between self-report and clinical interview determined PTSD 
in this cohort of parents. Agreed and consistent self-report 
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Barr 2012 High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 3 Low
Galpin 2013 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate
Lefkowitz 2010 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate
Lotterman 2019 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate
Schecter 2020 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate
Shaw 2009 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate
Shaw 2013 High Risk High Risk High Risk High Risk Low Risk Low Risk Low Risk Low Risk Low Risk Low Risk 4 Moderate

The overall risk of bias was then scored according to the number of high risk of bias parameters per study: Low (0-3), Moderate (4-6), and High (7-9)

Fig. 2  Risk of bias summary. Tool developed by Hoy et al. (2012)
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tools would improve the consistency of future studies, which 
would help us better understand this important topic.

The variability in study design, types of measures and their 
clinical cutoff scores, sample size, population (e.g., differ-
ences in the infants’ gestational ages) and timing of screen-
ing contribute to the significant variations in the prevalence 
of PTSD. In addition, similar to the results of this review, a 
recent meta-analysis in which the index trauma was childbirth 
rather than the NICU experience also found a high degree of 
heterogeneity between studies (Malouf et al., 2022).

Further studies are needed to understand the impact and 
true prevalence of parental PTSD in the context of the NICU 
experience. For example, research must include longitudinal 
studies with universal screening, multiple time points and 
consistent definitions, measures, and cutoff scores (Roque 
et al., 2017). In addition, given the variability in the types of 
measures and cutoff scores used to report probable PTSD, 
studies can be improved by using validated and agreed DSM-5 
measures, including all parents, with an emphasis on fathers 
and parents of infants of all gestational age categories, includ-
ing full-term infants (Moreyra et al., 2021).

Although there has been much interest in the psychologi-
cal impact on parents in the NICU, this review highlights the 
lack of consensus on what describes the exact definition of 
the index trauma (Criterion A of the DSM-IV to DSM-5) 
as the ‘NICU experience.’ More work needs to be done to 
understand the differences between the trauma of the NICU 
experience and childbirth in parents. The trauma of the NICU 
experience is a distinct and separate event from childbirth 
and can result in recurring, severe and complex factors that 
continue for years after discharge. Future studies must clearly 
define the index trauma and understand if the measures used 
to assess PTSD are accurate. Therefore, we propose that the 
definition of the ‘NICU experience trauma’ is the parent’s 
response following the admission of a high-risk infant admit-
ted to the NICU.

This review’s results have several important clinical impli-
cations for future practice. For example, universal screening 
of all parents in the NICU is a well-recognized issue (Hynan 
& Hall, 2015; Moreyra et al., 2021). However, despite the rec-
ommendations from a National Perinatal Association Work-
ing Group (Hall & Hynan, 2015) for universal standardised 
screening for all parents in the NICU, standardised screening 
is not common practice (Bloyd et al., 2022; Moreyra et al., 
2021). For example, a study in the United States examined 
parents’ mental health screening practices in the NICU. They 
found that only 3% of NICUs routinely screen parents of high-
risk infants for symptoms of PTSD, with only 22% of NICUs 
providing psychosocial support (Bloyd et al., 2022). Given 
that some studies have found that up to a third of parents are at 
risk of serious psychiatric sequelae from their infant’s NICU 
admission, the benefits and risks of standardised screening 
protocols need to be better understood.

There are significant risks in not understanding the preva-
lence of PTSD in parents. For example, unrecognized and 
untreated PTSD is negatively associated with parent–infant 
attachment and may impact the infant’s growth and develop-
ment (Wilcoxon et al., 2021). Given the high prevalence of 
parental PTSD, clinicians need to understand which parents 
might benefit from a comprehensive clinical interview for an 
accurate diagnosis, how referral processes are embedded into 
NICU workflows, and how best to intervene to ensure quality 
outcomes.

Strengths and Limitations

This review’s strength is examining PTSD prevalence in stud-
ies that clearly describe the index trauma (Criterion A of the 
DSM-IV to DSM-5) as the ‘NICU experience.’ Our study 
highlights the importance of clearly distinguishing the extent 
to which traumatic medical events (the NICU experience 
versus childbirth) influence or compound the risk of PTSD. 
We also highlight that mothers and fathers are not equally 
represented in studies to date. While most of the literature 
focuses on mothers’ experiences, it may be helpful for further 
research to include the impact of the parent–infant dyad or 
caregiver-dyad (grandparent or other). Further, this review did 
not include a review of the measures available and is some-
thing for further study.

Several limitations must be considered. The NICU experi-
ence is a unique and complex event with specific traumas that 
also need to be considered. For example, the NICU experience 
is often associated with additional traumas relating to child-
birth or maternal medical illness. Priebe et al. (2018) argue 
that multiple-index traumas influence PTSD severity scores. 
Most of the literature includes self-reports, and none of the 
studies identified a clinical diagnosis of PTSD. In addition, 
given the high heterogeneity in the studies examined, a meta-
analysis was not possible. Finally, this review only included 
articles published in English and conducted in high-income 
countries. Thus, the results may not apply to culturally and 
linguistically diverse populations.

Conclusions

This systematic review aimed to understand the prevalence 
rates of PTSD among mothers and fathers of high-risk infants 
admitted to the NICU, explicitly focusing on the ‘NICU expe-
rience’ as the index trauma. The results highlight the impor-
tance of better understanding the prevalence to determine an 
appropriate response for parents. NICU-related PTSD in par-
ents needs to be clearly defined, more consistently measured 
and better understood, particularly in fathers.
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Appendix 1: Search Terms

(Information Sources PsycINFO, 1980 to November to 26 November 2021)

Search 
num-
ber

Query Results

4 ((("Stress Disorders, Post-Traumatic"[Mesh] OR "PTSD"[tiab] OR "post-traumatic stress disorders"[tiab] OR "post-traumatic 
stress disorder"[tiab] OR "posttraumatic stress disorders"[tiab] OR "posttraumatic stress disorder"[tiab] OR PTSS[tiab] 
OR "post-traumatic stress symptomatology"[tiab])) AND ((('Intensive Care'[tiab] OR 'neonatal intensive care’[tiab] OR 
'Intensive Care Units[tiab] OR 'nicu'[tiab])) AND (('Intensive Care'[tiab] OR 'neonatal intensive care’[tiab] OR 'Intensive 
Care Units[tiab]OR 'nicu'[tiab])))) AND (('infant'[tiab] OR ‘newborn’[tiab] OR ‘neonate’[tiab] OR ‘prematurity’[tiab] OR 
‘low birth weight’[tiab] OR ‘Hospitalised infant’[tiab]))

67

3 ('infant'[tiab] OR ‘newborn’[tiab] OR ‘neonate’[tiab]OR ‘prematurity’[tiab] OR ‘low birth weight’[tiab] OR ‘Hospitalised 
infant’[tiab])

406,709

2 (('Intensive Care'[tiab] OR 'neonatal intensive care’[tiab] OR 'Intensive Care Units[tiab]OR 'nicu'[tiab])) AND (('Intensive 
Care'[tiab] OR 'neonatal intensive care’[tiab] OR 'Intensive Care Units[tiab]OR 'nicu'[tiab]))

171,848

1 ("Stress Disorders, Post-Traumatic"[Mesh] OR "PTSD"[tiab] OR "post-traumatic stress disorders"[tiab] OR "post-traumatic 
stress disorder"[tiab] OR "posttraumatic stress disorders"[tiab] OR "posttraumatic stress disorder"[tiab] OR PTSS[tiab] OR 
"post-traumatic stress symptomatology"[tiab])

51,250

Appendix 2: Summary of Characteristics of Studies

First 
Author/
Year/Coun-
try/Design

Sample (n) 
size

Parents 
age (mean)

Gestational 
age weeks 
(mean)

Infant’s 
weight 
g 
(mean)

Outcome 
measures

Clinical 
cut-off

PTSD event 
specified

Timepoints 
(postpartum)

Preva-
lence of 
probable 
PTSD (n, 
%)

Findings

Barr, 2012, 
Australia; 
Prospec-
tive 
cohort 
study

Couples
(n = 67)

Fathers 
33.5

Mothers 
31.0

 > 34 NR PCL-S
DSM-IV 

(Self-
report)

 ≥ 44 NICU Experi-
ence re-
experiencing 
(“Repeated, 
disturbing 
memories, 
thoughts, or 
images of 
your NICU 
experi-
ence?”); 
avoidance 
(“Avoid 
thinking 
about or 
talking about 
your NICU 
experience 
or avoid hav-
ing feelings 
related to 
it?”); and 
hyperarousal 
(“Being 
‘super alert’ 
or watchful 
on guard?”)

13 months Nil (0) 
Fathers

6 (4.5%) 
Moth-
ers

4.5% of mothers 
and no fathers 
met clinical 
cut-off for PTSD. 
Mothers who met 
the clinical cut-off 
for PTSD had a 
previous history 
of ASD. There 
was a relationship 
between PTSD 
and chronic guilt 
with guilt-prone-
ness and fear of 
death as a predic-
tor of psychologi-
cal distress
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First 
Author/
Year/Coun-
try/Design

Sample (n) 
size

Parents 
age (mean)

Gestational 
age weeks 
(mean)

Infant’s 
weight 
g 
(mean)

Outcome 
measures

Clinical 
cut-off

PTSD event 
specified

Timepoints 
(postpartum)

Preva-
lence of 
probable 
PTSD (n, 
%)

Findings

Galpin, 
2013,

United 
King-
dom; 
Cross-
sectional 
Corre-
lational 
study

Fathers 
(n = 30)

Mothers
(n = 53)

Fathers 31
Moth-

ers 31 
(Median)

Range 30–36 Range 
1500–
3500

IES-R
DSM-IV 

(Self-
report)

33 The experience 
of having a 
premature 
baby hospital-
ized on the 
neonatal unit

4–8 weeks post-
discharge

1 (3%) 
Fathers

10 (19%) 
Moth-
ers

19% of mothers and 
3% of fathers met 
the clinical cut-
off for probable 
PTSD. This study 
demonstrated 
positive cor-
relations between 
PTSD and Post 
traumatic growth

Lefkowitz, 
2010, 
United 
States of 
America; 
Prospec-
tive study

Fathers 
(n = 25)

Mothers
(n = 60)

Fathers 33
Mothers 

29

Range < 30 
and ≥ 30

NR PCL
DSM-IV 

(Self-
report)

One or more 
re-expe-
riencing 
symptoms, 
three or 
more 
avoidance 
symptoms, 
and two 
or more 
arousal 
symptoms 
over the 
past month

Their infant's 
admission to 
the NICU

T2— ≥ 30 days 
post-admission 
(Median days 
33)

2 (8%) 
Fathers

9 (15%) 
Moth-
ers

15% of mothers and 
8% of preterm 
infants' fathers 
met the clinical 
cut-off for PTSD. 
Positive cor-
relations of PTSD 
included a family 
history of depres-
sion, anxiety, 
serious mental 
illness, and ASD

Lotterman, 
2019, 
United 
States of 
America; 
Longi-
tudinal 
study

Mothers
(n = 76)

32.45 33.53 NR PCL
DSM-IV 

(Self-
report)

38 During hospi-
talization

T2—6 months 15.8% 
Moth-
ers

At 6 months, 15.8% 
of mothers of 
preterm infants 
met the clinical 
cut-off for symp-
toms of PTSD. 
There were no 
differences in 
symptoms at 
baseline and 
again at 6 months

Schecter, 
2020, 
United 
States of 
America; 
Longi-
tudinal 
prospec-
tive study

Mothers
Fathers 

(n = 80)

NR 29% Extremely 
Preterm 
(< 28)

33% Very 
Preterm (28 
to < 32)

38% Moderate 
to Late Pre-
term (33 to 
37 weeks)

9% Full-term 
(> 37 weeks)

NR PCL-C
DSM-IV 

(Self-
report)

 > 30 First day in the 
NICU and 
first week in 
the NICU

 < 1 year 
and > 1 year

9% 
Fathers

17% 
Moth-
ers

17% of mothers 
and 9% of fathers 
met the clinical 
cut-off for symp-
toms of PTSD 
at 12 months 
follow-up. There 
were no statistical 
differences in 
PTSD symptoms 
across gestational 
age or in mothers 
or fathers

Shaw, 
2009, 
United 
States of 
America; 
Prospec-
tive study

Mothers
Fathers 

(n = 18)

Fathers 37
Mothers 

33.96

30.89 1664.39DTS
DSM-IV 

(Self-
report)

38 and 39 Their reactions 
to having an 
infant hospi-
talized in the 
NICU

T2—4 months 2 (33%) 
Fathers

1 (9%) 
Moth-
ers

33% of fathers and 
9% of mothers 
met the clinical 
cut-off for symp-
toms of PTSD at 
4 months. Sig-
nificant correla-
tions were found 
between ASD and 
PTSD
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First 
Author/
Year/Coun-
try/Design

Sample (n) 
size

Parents 
age (mean)

Gestational 
age weeks 
(mean)

Infant’s 
weight 
g 
(mean)

Outcome 
measures

Clinical 
cut-off

PTSD event 
specified

Timepoints 
(postpartum)

Preva-
lence of 
probable 
PTSD (n, 
%)

Findings

Shaw, 
2013, 
United 
States of 
America; 
Longi-
tudinal 
study

Mothers 
(n = 50)

Mothers 
32.7

31.9 1757 DTS
DSM-IV 

(Self-
report)

 ≥ 40 During or after 
having an 
infant in the 
NICU

T2—1 month 
after discharge 
from hospital

15 (30%) 
Moth-
ers

30% of mothers of 
preterm infants 
met the clinical 
cut-off for prob-
able PTSD. Cor-
relations of PTSD 
include ASD, 
dysfunctional 
coping, and years 
of education

The prevalence of PTSD of mothers and fathers of high-risk infants admitted to NICU: a systematic review. Clinical Child and Family Psychol-
ogy Review.
Lisa McKeown Queensland Health Lisa.mckeown@health.qld.gov.au.
NR not reported, n number, g grams, % percentage. Measures: DTS Davidson Trauma Scale for DSM-IV (Davidson et al., 1997), IESR The 
Impact of Event Scale: Revised (Weiss & Marmar, 1997), PCL The PTSD Checklist (Weathers et al., 1993), PCL-C PTSD Checklist for DSM-
IV-Civilian (Weathers et al., 1993), PCL-S PTSD Checklist for DSM-IV (Weathers et al., 1993).

Appendix 3: PRISMA 2020 Checklist

Section and topic Item # Checklist item Location where 
item is reported

TITLE
Title 1 Identify the report as a systematic review 1
ABSTRACT 
Abstract 2 See the PRISMA 2020 for Abstracts checklist 1
INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of existing knowledge 4
Objectives 4 Provide an explicit statement of the objective(s) or question(s) the review addresses 5
METHODS
Eligibility criteria 5 Specify the inclusion and exclusion criteria for the review and how studies were grouped for 

the syntheses
5 and 7

Information sources 6 Specify all databases, registers, websites, organizations, reference lists, and other sources 
searched or consulted to identify studies. Specify the date when each source was last 
searched or consulted

5

Search strategy 7 Present the full search strategies for all databases, registers and websites, including any filters 
and limits used

Appendix 1

Selection process 8 Specify the methods used to decide whether a study met the inclusion criteria of the review, 
including how many reviewers screened each record and each report retrieved, whether they 
worked independently, and if applicable, details of automation tools used in the process

6

Data collection 
process

9 Specify the methods used to collect data from reports, including how many reviewers collected 
data from each report, whether they worked independently, any processes for obtaining or 
confirming data from study investigators, and if applicable, details of automation tools used 
in the process

6–7

Data items 10a List and define all outcomes for which data were sought. Specify whether all results that were 
compatible with each outcome domain in each study were sought (e.g., for all measures, time 
points, analyses), and if not, the methods used to decide which results to collect

6–7

10b List and define all other variables for which data were sought (e.g., participant and interven-
tion characteristics, funding sources). Describe any assumptions made about any missing or 
unclear information

6–7
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Section and topic Item # Checklist item Location where 
item is reported

Study risk of bias 
assessment

11 Specify the methods used to assess risk of bias in the included studies, including details of the 
tool(s) used, how many reviewers assessed each study and whether they worked indepen-
dently, and if applicable, details of automation tools used in the process

7

Effect measures 12 Specify for each outcome the effect measure(s) (e.g., risk ratio, mean difference) used in the 
synthesis or presentation of results

6–7

Synthesis methods 13a Describe the processes used to decide which studies were eligible for each synthesis (e.g., 
tabulating the study intervention characteristics and comparing against the planned groups 
for each synthesis (item #5))

6–7

13b Describe any methods required to prepare the data for presentation or synthesis, such as han-
dling of missing summary statistics, or data conversions

6–7

13c Describe any methods used to tabulate or visually display results of individual studies and 
syntheses

6–7

13d Describe any methods used to synthesize results and provide a rationale for the choice(s). If 
meta-analysis was performed, describe the model(s), method(s) to identify the presence and 
extent of statistical heterogeneity, and software package(s) used

N/A

13e Describe any methods used to explore possible causes of heterogeneity among study results 
(e.g., subgroup analysis, meta-regression)

N/A

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized results N/A
Reporting bias 

assessment
14 Describe any methods used to assess risk of bias due to missing results in a synthesis (arising 

from reporting biases)
7

Certainty assess-
ment

15 Describe any methods used to assess certainty (or confidence) in the body of evidence for an 
outcome

N/A

RESULTS
Study selection 16a Describe the results of the search and selection process, from the number of records identified 

in the search to the number of studies included in the review, ideally using a flow diagram
7 and Fig. 1

16b Cite studies that might appear to meet the inclusion criteria, but which were excluded, and 
explain why they were excluded

7

Study characteristics 17 Cite each included study and present its characteristics Table 1
Risk of bias in 

studies
18 Present assessments of risk of bias for each included study 7

Results of individual 
studies

19 For all outcomes, present, for each study: (a) summary statistics for each group (where appro-
priate) and (b) an effect estimate and its precision (e.g., confidence/credible interval), ideally 
using structured tables or plots

N/A

Results of syntheses 20a For each synthesis, briefly summarize the characteristics and risk of bias among contributing 
studies

20b Present results of all statistical syntheses conducted. If meta-analysis was done, present for 
each the summary estimate and its precision (e.g., confidence/credible interval) and measures 
of statistical heterogeneity. If comparing groups, describe the direction of the effect

N/A

20c Present results of all investigations of possible causes of heterogeneity among study results 8
20d Present results of all sensitivity analyses conducted to assess the robustness of the synthesized 

results
N/A

Reporting biases 21 Present assessments of risk of bias due to missing results (arising from reporting biases) for 
each synthesis assessed

Figure 2

Certainty of evi-
dence

22 Present assessments of certainty (or confidence) in the body of evidence for each outcome 
assessed

N/A

DISCUSSION
Discussion 23a Provide a general interpretation of the results in the context of other evidence 9

23b Discuss any limitations of the evidence included in the review 10
23c Discuss any limitations of the review processes used 10
23d Discuss implications of the results for practice, policy, and future research 9–10

OTHER INFOR-
MATION

Registration and 
protocol

24a Provide registration information for the review, including register name and registration num-
ber, or state that the review was not registered

1, 5

24b Indicate where the review protocol can be accessed, or state that a protocol was not prepared 5
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24c Describe and explain any amendments to information provided at registration or in the protocol 5
Support 25 Describe sources of financial or non-financial support for the review, and the role of the 

funders or sponsors in the review
10

Competing interests 26 Declare any competing interests of review authors 10
Availability of data, 

code and other 
materials

27 Report which of the following are publicly available and where they can be found: template 
data collection forms; data extracted from included studies; data used for all analyses; ana-
lytic code; any other materials used in the review

10
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