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Abstract

Background: Children and adults born preterm are at increased risk of cognitive impairments, mental health disorders, and
poorer quality of life. Epidemiological studies have shown that the impact of preterm birth extends to the immediate family
members; however, existing research have focused on parents, and little attention has been given to siblings.

Objective: The aim of the systematic review described in this protocol is to synthesize currently available evidence on the
impact of exposure to preterm birth (ie, having a sibling born preterm) on cognition, mental health, and quality of life of term
born siblings (index child) of preterm born children, and to critically appraise the evidence.

Methods: This protocol outlines a systematic review designed in accordance with the PRISMA-P (Preferred Reporting Items
for Systematic Reviews and Meta-Analysis Protocols) checklist. We will include all studies that assess outcomes in siblings of
children born preterm. Quantitative and qualitative studies will be eligible for the systematic review, and only studies in English
will be included. Firstly, search will be conducted electronically on PubMed, Scopus, Embase, Mednar, and opengrey.eu databases
and, secondly, manually in Google Scholar and reference lists. The search strategy will include keywords and synonyms, Boolean
operators, and text words (ie, within title and abstract). The team of reviewers will screen the search results, extract data from
eligible studies, and critically appraise the studies. Analysis will involve both descriptive and quantitative approaches. Meta-analysis
will be conducted if appropriate.

Results: This systematic review was registered on PROSPERO (International Prospective Register of Systematic Reviews) on
December 18, 2020, and it is currently in progress. The findings will be synthesized to determine the effect of preterm birth on
full-term siblings and the quality of the available evidence.

Conclusions: The evidence derived from this study will shed light on gaps and limitations in the field of preterm birth, more
specifically, the effect of preterm birth on full-term siblings. In addition, we hope that understanding the impact of preterm birth
on family members will inform targeted interventions and policies for those identified at high risk and how to mitigate health
risks.

Trial Registration: PROSPERO International Prospective Register of Systematic Reviews CRD42021222887;
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021222887

International Registered Report Identifier (IRRID): DERR1-10.2196/34987
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Introduction

Global estimates show that 1 in 10 babies are born preterm, and
approximately 1 million children die due to complications
related to preterm birth every year [1]. Although low- and
middle-income countries account for more than half of the
world’s preterm births, several high-income countries have
experienced an increase of preterm birth rate in the last decades
[2].

Preterm birth is defined as infants born alive before 37
completed weeks of gestation or fewer than 259 days from the
first date of a woman’s last menstrual period [1,3]. The World
Health Organization classifies preterm birth in three
subcategories according to gestational age: babies born before
28 completed weeks of gestation are classified as extremely
preterm; those born from 28 to 32 weeks are very preterm; and
moderate-to-late preterm refer to those born between 32 and 37
weeks of gestation [1]. Prematurity has been associated to risks
in neuropsychological functions, such as lower language skills
[4], learning disabilities and academic challenges [5], and poor
psychiatric and social well-being [6-8]. Research looking at
children born moderate and late preterm suggests that when
compared with their term-born peers, moderate and late preterm
children have poorer social-emotional competence and higher
developmental delays and have 3 times higher odds of language
impairment [9]. Similarly, extremely preterm children are found
to have significantly lower academic attainment [10], lower
health-related quality of life [11], and greater risk of having
behavioral problems compared with their peers [12].

It has been well reported in the literature, however, that the
impact of preterm birth reaches beyond the adverse health
outcomes of the preterm child, also affecting the immediate
family members. Epidemiological studies have suggested that
the poor health outcomes of the family members result from
strains posed by preterm birth [13-15]. The adverse effects may
differ in time points, according to gender and role in the family,
severity of prematurity, the socioeconomic status of the family,
and the support made available according to social structures.
However, the focus has been placed on the impact of preterm
birth on parents and associated environmental stressors [16-21],
and little attention has been given to the full-term born sibling
of the preterm born child.

Siblings, the first peer group experience, are a bridge to building
experiences, which are believed to be pillars for identity
development, and traits that will be fundamental to creating
relationships and life course experiences outside the family
nucleus [22]. In families experiencing crisis or periods of stress,
the sibling role is redefined [23]. While there may be
opportunities for growth and positive experiences in such
environment, there is also a possibility that family dynamics
will increase the full-term child’s responsibilities, inhibit their
sense of self, and surface health challenges [23]. The association
between family dynamics—such as parental stress and
depression, interaction, attention, and nurturing—has been

recognized to play a crucial role in determining basic cognitive
capacities [24], mental health [25], and quality of life [26] in
early years and to contribute to adverse health outcomes during
childhood and adulthood [26].

Our hypothesis is that siblings of preterm born infants are at
risk of poor cognitive, mental health, and quality of life
outcomes; that the adverse effects will be more prominent in
early life (ie, primary school years); and that its intensity will
attenuate into adulthood. A study looking at families with
disabled children have reported that internalizing behavior
problems are most prevalent among siblings of children with
disabilities, compared to control [24]. The study further reported
that siblings in families with lower socioeconomic status were
more exposed to stressful environments, and consequently at
higher risk of adjustment problems [24]. However, little is
known about the impact of preterm birth on term born siblings.
The existing research investigating the association between
preterm birth and the health of siblings has approached this
issue mainly in two ways: qualitatively [27-31] and within a
familial analysis with focus on parents [28,30-33]. Two
qualitative longitudinal studies conducted in Brazil used the
perspective of the parents to investigate the impact of preterm
birth on term born siblings, during the period of stay at the
Neonatal Intensive Care Unit (NICU) [28,34] and up to 36
months of life of the preterm child [34]. Both studies reported
an impact on mothers and index children’s relationship as a
consequence of the imposed separation resulting from the
mother’s need to stay with the preterm newborn at the hospital
and placing the siblings under the care of their social support
network. In addition, the studies reported that the changes in
family dynamics often led to feelings of jealousy, uncertainty,
and anxiety conveyed through questions around the preterm
born’s health. Another study used direct observation and play
to sketch behavioral profiles of 10 children aged between 20
months to 6 years with siblings in the NICU [27]. The author
of the study described the term born siblings’ phantasies,
defenses, and anxieties during the stay of the preterm sibling
in the NICU as accompanied by ambiguous feelings and actions
[27]. In their longitudinal study, Saigal et al [33] briefly
discussed the impact of preterm birth on siblings, attributing
the observed negative impact to reduced parental attention.
Similar conclusions were drawn in a phenomenological study
by Gaal et al [29], which investigated the experience of 28 term
born adults, aged between 17 and 35 years, who grew up with
a preterm born sibling. The conclusions were supported by
theories arguing that differences in parent-child relationships
within families can originate from parents’ different treatment,
but also can arise from differences in children’s attributes [35].
In addition to the differentiation treatment, the full-term born
siblings also reported feelings of loyalty and responsibility
toward their preterm born siblings, despite acknowledgment
that preterm siblings disrupted their lives [29].

In synthesis, although the above studies constitute an invaluable
contribution to the subject, they suffer from two main
limitations. First, they focus on parental reports of sibling health,
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which provides a potentially subjective and colored depiction
of the siblings’ experience. Second, their focus on experiences
delimits the conclusions on power and effect of exposure. For
example, although the current research suggests that the sibling
effect may be important, it is not clear how important the effect
may be. It is crucial to understand the degrees to which preterm
birth and the different levels of impairment and disability of the
preterm born child act as risk factors to the full-term sibling.

Therefore, the purpose of the systematic review will be to
synthesize the available evidence investigating and reporting
cognition, mental health, and quality of life outcomes of the
index child exposed to preterm birth, from early years to
adulthood. In addition, we are interested in investigating the
effect of outcomes in different ages, and we will critically
appraise the evidence. Understanding the impact of preterm
birth on term born children may pave the way to targeted,
participatory interventions and policies for those identified at
high risk and allow for health risks to be mitigated.

Methods

Protocol Registration
The protocol is based on the PRISMA-P (Preferred Reporting
Items for Systematic Reviews and Meta-Analysis Protocols)
checklist. The review protocol has been registered in
PROSPERO (International Prospective Register of Systematic
Reviews) database (registration CRD42021222887). The review
team are 2 PhD candidates (WS and EV), 1 clinician (EK), and
1 epidemiologist (SS). The team offers a multidisciplinary
background in maternal and child health, pediatrics, and
life-course epidemiology.

Eligibility Criteria
The traditional systematic review approach based on the
Population, Intervention, Comparator, and Outcome framework
was used in this protocol to outline the eligibility criteria.

We will include studies in which study the population comprises
the index children and their preterm born siblings. Studies where
preterm population information on gestational age and birth
weight is provided will be included; however, those studies
providing only birth weight will only be included when the
reported birth weight is lower than 1500 gr. Studies whose
population is solely preterm children with major
neurodevelopmental impairment (ie, cerebral palsy and mental
retardation) will be included, and sensitivity analysis will be
conducted where possible. In addition, studies investigating or
reporting cognitive outcomes, mental health outcomes, and
quality of life outcomes of the index children will be included.
Studies including survivor and nonsurvivor preterm siblings
will also be included. We are interested in research studies using
school records, health professional and parental reports, and
reports by the index children. Finally, only studies in English
will be included, for reproducibility and to allow both reviewers
to contribute equally to the review process.

Studies reporting only the preterm sibling outcomes with
term-born siblings as controls will be excluded, and studies
defining preterm birth as birth weight of lower than 2500 gr,
but without indication of gestational age, will also be excluded.

Outcomes
The outcomes of the review will be grouped under the following
headings: (1) cognitive outcomes, which include cognitive test
scores, rates of cognitive impairment, reported learning
difficulties, and related traits; (2) mental health outcomes, which
include psychiatric diagnoses, subthreshold symptoms, and
behavioral traits predicting mental health disorders; and (3)
quality of life outcomes, which include standardized quality of
life questionnaires on life events such as education, occupation,
or starting a family.

Information Sources
Studies will be identified using two approaches. First, electronic
searches will be conducted on PubMed, Scopus, and Embase
electronic databases. For grey literature, we will be using
opengrey.eu and Mednar databases. Second, we will conduct
manual searches on Google Scholar and on reference lists of
the relevant articles obtained on electronic databases, to retrieve
additional relevant articles. The search will be conducted by 2
reviewers, WS and EV, in consultation with an expert librarian.

Search Strategies
The search strategy includes keywords (ie, MeSH [Medical
Subject Headings] terms), a set of synonyms for the keywords,
and text words (ie, within title and abstract) which will be
combined, as illustrated in Multimedia Appendices 1 and 2.
These search terms will be entered into the databases and will
be truncated as appropriate recurring to use of Boolean
operators.

Study Selection
Literature search results will be transferred to a reference
management software and screened for duplicates. The review
of the studies will be conducted by WS and EV in two stages
using the review’s eligibility criteria. The first phase of the
selection process consists of the screening of titles and abstracts.
The second phase will involve examination of the full text for
compliance of studies with eligibility criteria. In case of
disagreement at any of the above stages, a third reviewer will
be brought in for a decision. In case of insufficient information
in the articles, WS will contact the authors for clarification.
There will be given 2 weeks to receive a reply before the article
is excluded for lack of reply and insufficient information. The
data will be recorded in a Microsoft Excel spreadsheet that is
shared between the reviewers and supervisory team. Records
of all searches in the different databases will be kept, and the
search process will be presented in a PRISMA flow chart to
show the details of the selection process.

Data Extraction
Two reviewers will conduct data extraction in order to minimize
bias and reduce error. For all records, the following details will
be recorded: title, authors, publication date, study design,
country, population characteristics (including number of
participants, birth subcategories, and weight), methods, outcome
data, and time point of measurements (Table 1). Data will be
organized in a way that will support and enable interpretation
of results in the data synthesis stage. A standardized data
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extraction form will be created for use among reviewers. The data extraction form will be piloted by EK and SS.

Table 1. Data extraction variables.

ContentVariables

Study • Authors
• Title
• Publication status
• Publication date
• Study aims
• Study design
• Country

Classifications • Prematurity subcategory model used
• Prematurity subcategories description
• Birth weight measure used

Age • Age of preterm children at time of study

Population characteristics • Population type
• Population size

Time point • Time point of measurement

Outcomes • Outcomes reported

Results • Significance of evidence (statistical)

Critical Appraisal
All selected studies will be fully evaluated for quality. Critical
appraisal will be conducted by WS and EV. A quality
assessment tool based on the Critical Appraisal Skills
Programme and the Joanna Briggs Institute Critical Appraisal
tool will be used to assess the quality and conduct the validity
of the selected studies. The tool has been tailored to allow
evaluation of studies using different methodologies. The studies
will be assessed for internal and external validity and bias.

Data Synthesis
Data synthesis will be conducted using both quantitative and
qualitative methods. A summary table of all included studies
will be provided, and interpretation of findings will include a
summary of inclusion and exclusion criteria. This will be
accompanied by a flow diagram including the number of unique
records identified by the searches, records excluded after
preliminary screening, records retrieved in full text, studies
excluded after assessment of the full text, and studies meeting
the eligibility criteria for the review. Methods and design of the
studies will also be analyzed, and the potential study bias
discussed. Evidence will be graded using the GRADE (grading
of recommendations, assessment, development, and evaluation)
system, and a summary of findings table presented.

Quantitative Data Synthesis
If 3 or more studies are available for analysis, meta-analysis
will be conducted to generate a more precise estimate of the
magnitude of effect on health outcomes of parents and full-term
siblings, using R statistical software (The R Foundation). The
most appropriate statistical analysis will be chosen and used,
considering type of studies and heterogeneity of the final studies.
If appropriate, subgroup analysis will be carried out to explore

differences between preterm subcategories, provided the data
presented on literature allow such examination.

Qualitative Data Synthesis
Qualitative evidence will be analyzed using the metastudy
methodology [36]. This approach is conducted in two stages,
which are the following: (1) analysis stage, which involves
analyzing theory (metatheory), methods (metamethod), and
findings (metadata analysis) of the primary studies; and (2)
meta-synthesis stage, which involves an in-depth interpretation
of the results to create an understanding of the topic being
studied [36,37].

The metamethod and metatheory analysis will be guided by our
aim to critically appraise the available evidence on cognition,
mental health, and quality of life outcomes of the index child
exposed to preterm birth. In addition, we will evaluate the
theoretical framework used in the qualitative study, how these
theories support the methods used, and the conclusions achieved
in each study. As part of the metadata analysis, we will critically
interpret the results and find similarities and discrepancies
between the included studies [36].

Amendments
Any protocol amendments will be properly documented by the
authors, including date of changes, description of the changes,
and rationale for changes.

Ethics and Dissemination
Ethical approval is not needed for this systematic review because
primary data will not be collected. The systematic review will
be published in a peer-reviewed journal.
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Patient and Public Involvement in Research
It was not appropriate or possible to involve patients or the
public in the design, conduct, reporting, or dissemination plans
of this protocol and respective systematic review.

Results

This systematic review was registered on PROSPERO on
December 18, 2020, and it is currently in progress. The findings
will be synthesized to determine the effect of preterm birth on
full-term siblings and the quality of the available evidence.

Discussion

Our systematic review aims to synthesize the best available
evidence on the long-term trajectory of the impact of preterm
birth on health outcomes of index children and offer a detailed

appraisal of the methodological quality of the research. This
review is the first attempt to synthesize and critically appraise
evidence on the impact of exposure to preterm birth on full-term
born siblings, to the best of our knowledge. In doing so, we
reinforce the importance of recognizing extended familial factors
when considering preterm birth. This systematic review will
follow PRISMA guidelines, and we aim to follow high-standard
quality; however, we recognize the ever-existing risk of bias
and that this may represent a study limitation. We will
implement several strategies to minimize risk of bias, such as
blinded review, as well as discussions between reviewers and
within the review team at each stage of the review and validate
data to ensure reliability. It is expected that a critical evaluation
of the existing literature will provide an insight into the gaps
and limitations of the longitudinal study of preterm birth and
inform future works in this field.
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