
1Lazzerini M, et al. BMJ Paediatrics Open 2024;8:e002469. doi:10.1136/bmjpo-2023-002469

Open access 

Characteristics of intervention studies 
on family- centred care in neonatal 
intensive care units: a scoping review of 
randomised controlled trials

Marzia Lazzerini    ,1,2 Jenny Bua    ,3 Cecilia Laure Juliette Vuillard    ,3 
Domenica Squillaci    ,4 Cristina Tumminelli    ,4 Silvia Panunzi    ,5 
Martina Girardelli    ,6 Ilaria Mariani    1 

To cite: Lazzerini M, 
Bua J, Vuillard CLJ, et al. 
Characteristics of intervention 
studies on family- centred 
care in neonatal intensive 
care units: a scoping review 
of randomised controlled 
trials. BMJ Paediatrics Open 
2024;8:e002469. doi:10.1136/
bmjpo-2023-002469

 ► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (https:// doi. org/ 
10. 1136/ bmjpo- 2023- 002469).

Received 20 December 2023
Accepted 10 February 2024

For numbered affiliations see 
end of article.

Correspondence to
Dr Jenny Bua;  jennybua@ gmail. 
com

Review

© Author(s) (or their 
employer(s)) 2024. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Background Different definitions of family- centred 
care (FCC) exist in the newborn setting, and many FCC 
interventions have been tested, while a comprehensive 
review synthesising characteristics of existing intervention 
studies is still lacking.
Objective This review aims at summarising the 
characteristics of randomised controlled trials (RCTs) on 
FCC interventions in neonatal intensive care units.
Methods We searched PubMed, Embase, Web of Science 
and the Cochrane Library up to 31 January 2022, and 
reference lists of included studies and other reviews. 
Interventions were grouped into five categories according 
to a previous Cochrane review: (1) family support, (2) 
educational, (3) communication, (4) environmental 
interventions and (5) family- centred policies. Subgroup 
analyses by time period (RCTs published before vs after 
2016) and by country income (based on the World Bank 
Classification) were conducted.
Results Out of 6583 retrieved studies, 146 RCTs met the 
eligibility criteria, with 53 (36.3%) RCTs published after 
2016. Overall, 118 (80.8%) RCTs were conducted in high- 
income countries, 28 (19.1%) in middle- income countries 
and none in low- income countries. Only two RCTs were 
multicountry. Although mothers were the most frequent 
caregiver involved, fathers were included in 41 RCTs 
(28.1%). Very few studies were conducted in at- term babies 
(nine RCTs); siblings (two RCTs) and other family members 
(two RCTs), maternity care units (two RCTs). The role of 
health professionals was unclear in 65 (44.5%) RCTs. A large 
variety of intervention combinations was tested, with 52 
(35.6%) RCTs testing more than 1 category of interventions, 
and 24 (16.4%) RCTs including all 5 categories.
Conclusion There is a large and rising number of RCTs 
on FCC interventions in neonatal intensive care units, 
with specific research gaps. The large variety of FCC 
interventions, their high complexity, the need to tailor them 
to the local context and major gaps in implementation 
suggest that implementation research is the current 
priority.

INTRODUCTION
Babies with special needs—such as those born 
preterm or small for gestational age or those 

with congenital anomalies or postnatal infec-
tions—are usually hospitalised for a medium- 
term to long- term period in neonatal intensive 
care units (NICUs). Globally, it is estimated 
that every year up to 30 million newborns 
require some level of inpatient care.1 Substan-
tial human potential for lifelong health and 
well- being is lost through newborn mortality, 
disability and long- term diseases.2 Therefore, 
it is critical that newborns during their hospi-
talisation receive high- quality infant- centred 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The benefits of family- centred care (FCC) in neona-
tal intensive care units (NICUs) have been tested in 
several randomised controlled trials (RCTs). A pre-
vious Cochrane review focused on the broad top-
ic of FCC in children, while other existing reviews 
either focused on specific approaches, or specific 
outcomes, or specific timing of an FCC intervention.

WHAT THIS STUDY ADDS
 ⇒ This review identified a large (n=146) and rising 
number of RCTs on FCC interventions in NICUs, with 
increasing complexity over time, testing a large va-
riety of interventions and combinations of different 
interventions, more usually (80.8%) performed in 1 
or 2 facilities only and in high- income countries.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Key recommendations for research include the need 
for more studies in low- income countries, in at- term 
babies and healthy newborns, in fathers, siblings 
and other family members. Health professional role 
should be reported more clearly in future research.

 ⇒ Given the large variety of possible FCC interventions 
and intervention combinations, the critical role of 
context factors, and the major gaps in FCC imple-
mentation in routine practice, researchers should 
work together with policy- makers and implementa-
tion research projects should be prioritised.
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care aimed at reducing external stressors and at favouring 
newborn healthy development.

Parents and other family members play a crucial role 
in supporting the healthy neurological and emotional 
development of their babies, both during hospitalisation 
and after discharge. However, family members of hospi-
talised newborns are at high risk for long- term psycho-
logical distress, which can in turn have detrimental 
effects on the newborn developmental, social and cogni-
tive growth.3 4 Consequently, effective interventions are 
needed to strengthen parental and caregiver coping strat-
egies, support their psychological well- being, increase 
their nurturing capacity, knowledge and caregiving skills, 
and encourage mutual collaboration with hospital staff.5

Family- centred care (FCC) is an approach based on 
the concept of a mutually beneficial partnership among 
healthcare providers, patients and families. As such, it is 
deeply grounded on concepts of patient- centred partic-
ipatory healthcare, promoted by many cultures and 
philosophies.5 6 FCC has been increasingly advocated 
since the late 1940s,5 6 and is supported by several insti-
tutions including the WHO, the Institute for Patient and 
Family- Centred Care, and the European Foundation 
for the Care of Newborn Infants.7–13 Its importance has 
been recognised by governments, such as the UK govern-
ment14 and by scientific societies, such as the American 
Academy of Paediatrics.7 FCC is advocated based on a 
human and patient- rights perspective, and on increasing 
evidence showing that it can improve patient and family 
health outcomes, experience of care as well as healthcare 
professionals’ satisfaction and effective use of healthcare 
resources.7

However, FCC is a concept in continuous develop-
ment, for which slightly different definitions have been 
provided by different authors/groups.5–7 11 15 Standards 
of FCC for newborns have been recently developed for 
the European Region,11 but may not be directly general-
isable to all different settings and cultures.

Several previously systematic reviews reported that 
different groups of FCC interventions are safe and effec-
tive, with a variable level of evidence depending on 
the intervention and the outcome considered.5 16–24 A 
Cochrane review published in 2012 focused on the broad 
topic of FCC in children,5 and no other Cochrane reviews 
exist focusing on FCC in the newborn population.5 Other 
existing reviews either focused on specific approaches—
such as parents’ engagement17 or effective communica-
tion18—or on specific populations—such as preterm or 
low birth weight infants16 19–21—or on specific outcomes, 
such as parental satisfaction and mental health,22–24 or 
on specific timing of the intervention, such as the early 
neonatal period.19 Previous systematic reviews called for 
the need to list all possible interventions and outcomes 
types for FCC in newborns.16 19 21 However, none of the 
previous reviews summarised all published interventions 
studies related to FCC in the setting of newborn care, 
independently from the specific subpopulations involved, 
the timing of the intervention and the outcome assessed.

We conducted a set of two scoping reviews to compre-
hensively describe characteristics of intervention studies 
to implement FCC in NICUs. These two reviews had 
different and complementary aims: the present review 
aimed at describing the key characteristics of the identi-
fied randomised controlled trials (RCTs), including study 
design, setting, populations and type of interventions, 
as well as study characteristics over time and by country 
income groups. The second review aimed at providing 
a detailed description of the identified interventions, at 
synthesising outcomes, measurement methods and tools 
and at developing menus of options.25

A scoping review approach was chosen due to the 
broad nature of FCC, the number of expected RCTs and 
the need to first map interventions and outcomes before 
conceptualising any meta- analysis on effectiveness.26 
This set of two scoping reviews may be of interest for 
both researchers, by providing a synthesis of the existing 
literature favouring the design of future studies, and for 
policymakers, by providing a synthesis relevant to the 
decision on implementation.

METHODS
Study design
The two scoping reviews—including the present one—
were conducted following the same methodology, using 
the Joanna Briggs Institute methodology26–28 and the 
Arksey’s framework for scoping reviews and subsequent 
updates.29 30 An unpublished protocol for the review was 
agreed before starting the screening of the studies, and 
it was further optimised after testing the inclusion and 
exclusion criteria. It was not registered in PROSPERO, 
since PROSPERO does not accept protocols of scoping 
reviews.

The Preferred Reporting Items for Systematic Reviews 
and Meta- Analyses (PRISMA) Extension for Scoping 
Reviews (PRISMA- ScR)31 was followed for reporting; the 
PRISMA- ScR checklist is annexed as online supplemental 
file 1.

Identifying the research question
The research question was developed including all 
domains of ‘the PCC’ (population, concept and context), 
as recommended by Peters et al.28 The populations 
involved consisted of infants admitted to NICUs of any 
level (as reported by the author), their families and staff 
involved in their care. The concept included all types of 
FCC interventions, as further defined in the following 
paragraph ‘study selection’. The context was research, 
specifically RCTs, conducted in NICU. Given the large 
number of expected studies, we opted to include only 
RCTs, representing studies with the lower risk of bias, and 
we did not include grey literature.

Identifying relevant articles
We searched for all relevant studies published up to 
31 January 2022 in four electronic databases, that is, 
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PubMed, Embase, Web of Science and the Cochrane 
Library, with no language restrictions. To develop the 
search strategy, we first tabulated and compared the 
search strategies used in previous existing reviews.15 16 19 22 
As second step, the search strategy was further optimised, 
by adding missing terms emerging from a first set of 
retrieved studies, and by improved use of Boolean oper-
ators. As third step, the search strategy was tested, to 
assess whether it retrieved all relevant studies including 
those resulting from previous reviews. For each database, 
the full final search strategy is shown in online supple-
mental file 2. In addition, we hand- searched reference 
lists of included studies. All records were imported into 
Mendeley software and duplicates removed.

Study selection
For this scoping review, we included RCTs and long- term 
extension studies of RCTs, reporting on interventions 
which took place or initiated in the hospital setting, in 
a NICU (any level), when the intervention was pertinent 
to FCC. Specifically, we used the five categories of inter-
ventions defined in the most recent Cochrane review on 
paediatric FCC,5 slightly adapted by developing more 
precise definitions relevant to newborns, as further 
detailed next.

1. Environmental interventions: defined as any interven-
tion including a change in the physical structure or 
in their use, specifically aiming at providing an envi-
ronment that maximised parental involvement and 
enhanced newborn recovery and/or convalescence, 
such as family rooms or privacy areas.

2. Family- centred policies: defined as any intervention in-
cluding an explicit change in written policies, specifical-
ly aiming at supporting FCC, such as change in visiting 
hours for siblings or extended family members, or hos-
pital guidelines/procedures to increase parental partic-
ipation in newborn care (eg, baby feeding or bathing).

3. Communication interventions: defined as any interven-
tion aiming at improving communication between par-
ents and staff, for example, parental presence and par-
ticipation at daily interdisciplinary ward rounds, shared 
medical records and local hospital- based interpreters.

4. Educational interventions: defined as any interven-
tion including training of parents and/or staff spe-
cifically aiming at building knowledge and/or skills 
to provide FCC—such as structured educational ses-
sions for parents, education programmes for staff 
to provide FCC—in any format including video ses-
sions.

Figure 1 Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA) flow diagram. Notes: PRISMA 
flow diagram according to Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 statement: an updated guideline for 
reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. RCT, randomised controlled trial.
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5. Family support interventions: defined as any interven-
tion aiming at providing tangible support to families 
of newborns, such as social support, economic support 
(eg, flexible charging schemes for poor families), psy-
chological support, peer- to- peer parent support.

Both studies testing single intervention or a combina-
tion of interventions were included.

Studies exploring the following specific interven-
tions already evaluated in other systematic reviews were 
excluded:
a. breast feeding and/or skin- to- skin and/or kangaroo 

mother care (KMC) as single interventions, for which 
there is already strong evidence on their benefits32–34;

b. parental presence during healthcare procedures as 
single intervention (eg, management of procedural 
pain during routine examinations), summarised in 
other reviews35 36;

c. maternal voice, maternal singing, mother’s lullaby, 
musical therapy, sound reduction alone, or ‘Sleep 
Programs’ as single interventions, evaluated in previ-
ous reviews37–41;

d. maternal massage, either alone or in combination 
with KMC, covered by other reviews42–46;

e. purely mental health interventions, including screen-
ing or prevention of maternal depression, when 
administered alone, or without other specific inter-
vention related to FCC, since already evaluated else-
where23 47–51;

Additionally, we excluded studies exploring the 
following interventions:
f. praying or religious support of families/mothers;
g. physical therapy interventions such as Yakson touch, 

M- technique methods and others kinaesthetic stimu-
lation techniques, or physical therapy interventions 
specifically focusing on a specific function alone, for 
example, head control;

h. studies aiming at reducing parental bereavement 
alone;

i. studies reporting on laboratory parameters (eg, corti-
sol) as sole outcomes;

j. studies where data of newborns in the NICU could not 
be separated from data of other populations, such as the 
general population of children in intensive care unit.

To minimise risk of selection bias, two reviewers organ-
ised in couples (IM and ML, JB and DS, CLJV and CT, 
SP and MG) independently screened all study titles and 
abstracts using the online Abstrackr tool.52 Discrepancies 
were resolved through group discussion with all authors. 
The full- text articles of all relevant abstracts were assessed 
by IM, JB and CLJV to determine eligibility; any disagree-
ment was resolved by consensus or with a third expert 
reviewer (ML).

Data extraction
The following data were extracted from included studies: 
authors, year of publication, type of RCT design, study 
setting (ie, country, World Bank country classification by 
income level,53 type and number of facilities involved), 
population involved in the study and samples, for 
example, number of newborns and parents, gestational 
age at birth and newborn birth weight (when avail-
able), intervention’s categories as specified earlier. A 
data extraction form was developed through an iterative 
process from a previous review,17 prepiloted on a total of 
20 studies and further optimised until considered satis-
factory. Data extraction was performed by two authors 
in parallel, organised in three couples (IM/MG and 
SP, JB and DS, CLJV and CT). To ensure alignment in 
data extraction and tabulation across couples of authors, 
regular discussion sessions were held. Disagreements 
were resolved by either consensus or through further 
discussion with a third senior author (ML).

This being a scoping review, it did not aim at assessing 
risk of bias and effectiveness of different interventions.

Data synthesis
We summarised studies’ characteristics in tables and graphs. 
Data were reported as absolute numbers and percentages.

Characteristics and categories of interventions were also 
investigated by two subgroup analyses: (1) by publication 

Figure 2 Number of published RCTs on FCC by year (n=146). RCT, randomised controlled trial; FCC, family- centred care.
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time period, comparing the most recent years to the 
previous (RCTs) published up to 2016 versus after 2016 
(from 2017 onwards); (2) by income level, comparing 
RCTs published in high- income countries (HICs) versus 
middle- income countries (MICs). MICs included both 
upper- middle and lower- middle income countries as per 
the World Bank categorisation.53 No comparison was 
performed with low- income economies because no study 
was retrieved in that setting. To test differences, a χ2 test 
was performed. All tests were two tailed and a p value of 
<0.05 was considered statistically significant.

Two- tailed tests were performed and a p value <0.05 
was considered as statistically significant. Statistical 
analyses were performed using Stata/SE V.14.0 (Stata 
Corporation) and R V.4.1.1 (R Foundation for Statis-
tical Computing, Vienna, Austria. URL https://www.R- 
project.org/).

RESULTS
The searches yielded 9866 records (PubMed 2569, Embase 
2824, Web of Science 2147, Cochrane Library 2326) and 
a total of 6583 records were identified for screening, after 

excluding duplicates. Additional 31 records were identi-
fied by hand searching of reference lists. After abstracts’ 
review, 260 full- text articles were assessed for eligibility. 
A total of 146 RCTs studies were included in the scoping 
review, 23 of which from citation searching (figure 1). All 
studies and their key characteristics are listed in online 
supplemental files 3 and 4.

Publication year
Included RCTs were published between 1983 and 
January 2022 (figure 2), with an increasing trend in 
number of publications from 2008, and most recent 
years accounting for the highest number of studies. 
Specifically, 120 (82.2%) RCTs were published after 
2008, and 32 (21.9%) in 2020–2022.

Studies design
All but one study were parallel RCTs, the remaining 
was a crossover RCT (table 1). Among the 146 RCTs, 9 
(6.2%) were cluster RCTs, with a significant increase in 
the number of cluster RCTs after 2016 (p=0.001).

Table 1 Design, characteristics and setting of the included RCTs

Overall
n=146

MIC
n=28

HIC
n=118

RCTs
up to 2016
n=93

RCTs after 
2016
n=53

n (%) n (%) n (%) P value n (%) n (%) P value

RCT design

  Parallel RCTs 136 (93.2) 25 (89.3) 111 (94.1) 0.405 91 (97.8) 45 (84.9) 0.005

  Parallel cluster RCTs 9 (6.2) 3 (10.7) 6 (5.1) 0.374 1 (1.1) 8 (15.1) 0.001

  Crossover RCTs 1 (0.7) 0 (0) 1 (0.8) >0.999 1 (1.1) 0 (0) >0.99

Other characteristics of RCTs

  Long- term extension RCTs 27 (18.5) 0 (0) 27 (22.9) 0.002 21 (22.6) 6 (11.3) 0.092

  Self- identified as ‘pilot’ RCTs 9 (6.2) 1 (3.6) 8 (6.8) >0.999 5 (5.4) 4 (7.5) 0.724

  Secondary publication of RCTs 7 (4.8) 0 (0) 7 (5.9) >0.999 4 (4.3) 3 (7.5) 0.705

  Interventions both in hospital and after discharge 61 (41.8) 7 (25.0) 54 (45.8) 0.074 47 (50.5) 14 (26.4) 0.008

Setting

  Type of ward

   Only NICU 144 (98.6) 27 (96.4) 117 (99.1) 0.977 93 (100) 51 (96.2) 0.876

   NICU and maternity ward 2 (1.4) 1 (3.6) 1 (0.8) 0.348 0 (0.0) 2 (3.8) 0.130

  Number of NICUs involved

   1 91 (62.3) 19 (67.9) 72 (61) 0.502 57 (61.3) 34 (64.1) 0.732

   2 26 (17.8) 6 (21.4) 20 (16.9) 0.578 19 (20.4) 7 (13.2) 0.248

   ≥3 21 (14.4) 2 (7.1) 19 (16.1) 0.368 12 (12.9) 9 (17.0) 0.500

   Not specified 8 (5.5) 1 (3.6) 7 (5.9) >0.999 5 (5.4) 3 (5.7) >0.99

  World Bank country classification by income level

   High- income country 118 (80.8) 0 (0) 118 (100) – 87 (93.5) 31 (58.5) <0.001

   Upper middle- income country 9 (6.2) 19 (67.9) 0 (0) – 1 (1.1) 8 (15.1) 0.001

   Lower middle- income country 19 (13) 9 (32.1) 0 (0) – 5 (5.4) 14 (26.4) 0.001

   Low- income country 0 (0) 0 (0) 0 (0) – 0 (0) 0 (0) –

   Multicountry RCTs 2 (1.4) 0 (0) 2 (1.7) >0.999 0 (0) 2 (3.8) 0.130

p- value < 0.05 in bold.
HIC, high income countries; MIC, upper- middle income countries; NICU, neonatal intensive care unit; RCTs, randomised controlled trials.
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Most RCTs (80.8%) were performed in one or 
two facilities only, with only two studies being multi-
country (both conducted in Canada, Australia, New 
Zealand).

A total of 61 (41.8%) RCTs tested FCC interventions 
which extended after hospital discharge.

Studies setting
A total of 118 (80.8%) studies were conducted in HICs 
(table 1, figure 3) with countries with the higher numbers 
of studies being: USA (n=57, 39.0%), Norway (n=14, 
9.6%), Australia (n=9, 6.2%), Canada (n=11, 7.6%) and 
the Netherlands (n=8, 5.5%).

A total of 26 (17.8%) studies were conducted in MICs. 
Among these, 9 (6.2%) were held in upper- middle 
income countries, with the most frequent being China 
(n=4, 2.7%), and 19 (13.0%) were performed in lower- 
middle income countries, mostly in Iran (n=15, 10.3%). 
No study was identified from low- income country.

The number of studies conducted in MICs significantly 
increased after 2016 (p=0.001), though no long- term 
extension study were identified in MICs. A postdischarge 
extension of the intervention was more common in RCTs 
published up to 2016 rather than after 2016 (50.5 % vs 
26.4%, p=0.008).

Most RCTs included NICU only (n=144, 98.6%) while 
two studies (1.4%) included both a NICU and a maternity 
ward (table 1). No study made explicit that a neonatal 
ward was included, in addition to the intensive care unit.

Studies populations and sample size
The majority of RCTs included ≤300 caregivers (n=106, 
72.6%) (table 2) and ≤300 newborns (n=119, 81.5%) 
(table 3) and, although the number of studies including 
>300 caregivers and >300 newborns significantly increased 
after 2016 (p=0.009 and p=0.027, respectively).

About 1 out of 5 RCTs (n=30, 20.5%) did not made 
explicit which caregiver (whether the mother, the 
father or both) was involved. Among those specifying it, 
mothers were the caregivers more frequently involved 
(n=113, 97.4%). Fathers were involved in 40 (34.5%) 
RCTs, mostly together with mothers, with only 1 RCT 
(0.9%) focusing on an intervention specific for fathers 
alone. Siblings and other family members were included 
in 2 RCTs (1.4%) each (table 2).

Information on newborn gestational age was provided 
in 127 RCTs (87%); among these, 118 (92.9%) included 
very preterm newborns (28–31+6 weeks), 95 (74.8%) 
extremely preterm (<28 weeks) and 87 (68.5%) moderate 
preterm (32–33+6 weeks), while only 9 (7.1%) were on 
term infants. Information on birth weight was available 
in 49 RCTs, and very low birth weight (1000–1499 g) 
and extremely low birth weight (<1000 g) were the 
most common categories involved (each n=40, 81.6%) 
(table 3).

A total of 137 (93.8%) RCTs clearly stated an involve-
ment of health professionals, with 81 (55.5%) RCTs 
explicitly describing that health workers were the receiver 
of an educational FCC intervention. This frequency was 
significantly higher in HICs compared (n=75, 63.6%) 
compared with MICs (n=6, 21.4%, p<0.001).

In the remaining 65 (44.5%) RCTs, the involvement 
of health professionals was not further detailed, and it 
was unclear in which role the health professionals were 
involved, either in the delivery or as receiver of a compo-
nent of the FCC intervention (such as education), or 
both (table 3).

Categories of intervention tested
When interventions were classified into the five categories 
of FCC, a large variety of interventions and intervention 

Figure 3 Countries where RCTs on FCC were conducted (n=146). FCC, family- centred care; RCTs, randomised controlled 
trials.
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combinations was observed (figure 4 and online supple-
mental file 5).

Overall, when considering both single- category or 
multiple- category FCC interventions, educational inter-
ventions were the most common intervention category 
(138 RCTs, 94.5%), followed by family support interven-
tions (48 RCTs, 32.9%), environmental interventions 
(39 RCTs, 26.7%) and communication interventions 
(32 RCTs, 21.9%) and family- centred policies (26 RCTs, 
17.8%).

A total of 52 RCTs (35.6%) tested more than 1 cate-
gory of FCC interventions, with 24 (16.4%) including all 
5 categories. All multiple- category interventions tested 
included an educational component. More than half 
of the included RCTs (n=86, 58.9%) tested educational 
interventions as single intervention (figure 4 and online 
supplemental file 5) while all the other categories were 
rarely tested alone (each one in 2 studies, 1.4%).

Subgroup analyses on categories of interventions tested
In the subgroup analysis (figure 5 and online supple-
mental file 5), family support interventions and environ-
mental interventions were significantly more frequent 
in HICs compared with MICs (37.3% vs 14.3%, p=0.035; 
31.4% vs 7.1%, p=0.018, respectively). A trend for more 
studies on family- centred policies intervention in HICs 
compared with MICs was also found (21.2% vs 3.6%, 
p=0.055).

No significant difference in intervention categories was 
found by time period.

DISCUSSION
This scoping review brings new evidence in comparison 
with previous existing reviews.5 6 16–23 32–49 It identified 146 
RCTs representing an important body of evidence on 
interventions to promote FCC in the NICU setting. The 
increasing number of RCTs published in the last years 
indicates an increasing interest in FCC, and the increasing 
recognition of its importance in NICU settings.

In terms of recommendations for research, the most 
relevant gap in current research on FCC interventions 
appears to be the lack of RCTs in low- income countries, 
though several RCTs could be identified in MICs, with a 
significant increase in number in the last years. Second, 
included RCTs focused primarily on very preterm and 
very/extremely low birth weight infants even though 
infants with gestational age above 34 weeks and birth 
weight ≥2000 g represent the most common NICU popu-
lation in many settings.54 55 Third, only about a quarter 
of studies included fathers, and extremely few included 
siblings or other family members. Existing evidence 
highlighted that fathers of newborns hospitalised in the 
NICU frequently suffer from mental distress56 57 and 
they may benefit from a more individualised approach 
and involvement in newborn care.56 Similarly, evidence 
suggests that siblings perceive the NICU hospitalisation 
of their brother or sister as stressful and therefore would 
benefit to be more actively involved in FCC interven-
tions.58–60 Therefore, both populations should be more 
involved in FCC interventions. Finally, future research 
should better report the health professional role, both in 

Table 2 Characteristics of randomised parents/caregivers in the included RCTs

Overall
n=146

MIC
n=28

HIC
n=118

RCTs
up to 2016
n=93

RCTs after 
2016
n=53

n (%) n (%) n (%) P value n (%) n (%) P value

Characteristics of randomised parents/caregivers

Number of randomised parents/caregivers

≤50 27 (18.5) 9 (32.1) 18 (15.3) 0.039 17 (18.3) 10 (18.9) 0.930

51–100 31 (21.2) 11 (39.3) 20 (16.9) 0.009 16 (17.2) 15 (28.3) 0.115

101–200 38 (26) 6 (21.4) 32 (27.1) 0.537 26 (28) 12 (22.6) 0.482

201–300 10 (6.8) 0 (0) 10 (8.5) 0.209 10 (10.8) 0 (0) 0.014

>300 7 (4.8) 1 (3.6) 6 (5.1) >0.999 1 (1.1) 6 (11.3) 0.009

Not specified 33 (22.6) 1 (3.6) 32 (27.1) 0.005 23 (24.7) 10 (18.9) 0.415

Type of parents/caregivers

Mothers only 74 (50.7) 23 (82.1) 51 (43.2) <0.001 41 (44.1) 33 (62.3) 0.035

Both mothers and fathers 37 (25.3) 4 (14.3) 33 (28) 0.155 27 (29) 10 (18.9) 0.175

Mothers and fathers 
and other caregivers 
(grandparents, relatives 
other)

2 (1.4) 1 (3.6) 1 (0.8) 0.348 1 (1.1) 1 (1.9) >0.99

Siblings only 2 (1.4) 0 (0) 2 (1.7) >0.999 2 (2.2) 0 (0.0) 0.534

Fathers only 1 (0.7) 0 (0) 1 (0.8) >0.999 1 (1.1) 0 (0.0) >0.99

Not specified 30 (20.5) 0 (0) 30 (25.4) <0.001 21 (22.6) 9 (17.0) 0.421

p- value < 0.05 in bold.
HIC, high- income countries; MIC, upper- middle income countries; RCTs, randomised controlled trials.
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delivering FCC interventions and as receiver/beneficiary 
on the intervention.

This review also clearly shows that there is a large variety 
of possible FCC interventions options in the NICU setting 
(multiple types of interventions, and intervention combi-
nations into multiple populations). The most compre-
hensive intervention packages are highly complex, 
combining different components such as activities aimed 
at improving family support and communication among 
the family and the health professionals, interventions on 
the physical structures, change in policies. Besides, this 
review highlights a large variety of FCC- related trainings 
for families and staff.

Additionally, we found a very limited number of multi-
country RCTs (n=2) studies, suggesting that it may be 
difficult to adopt and implement exactly the same inter-
vention packages in different settings. There is a plau-
sible need to tailor the FCC interventions to the local 
setting (eg, existing culture, needs, priorities, but also 
available resources), to be sustainable, resulting in diffi-
culty in standardising the intervention across different 

Table 3 Characteristics of randomised newborns in the included RCTs and information on health professionals’ involvement

Overall
n=146

MIC
n=28

HIC
n=118

RCTs
up to 2016
n=93

RCTs after 
2016
n=53

n (%) n (%) n (%)
P
value n (%) n (%)

P
value

Characteristics of randomised newborns

  Number of randomised newborns

   ≤50 34 (23.3) 726 27 (22.9) 0.812 23 (24.7) 11 (20.8) 0.585

   51–100 28 (19.2) 7 (25) 21 (17.8) 0.384 15 (16.1) 13 (24.5) 0.215

   101–200 45 (30.8) 4 (14.3) 41 (34.7) 0.041 33 (35.5) 12 (22.6) 0.106

   201–300 12 (8.2) 1 (3.6) 11 (9.3) 0.463 10 (10.8) 2 (3.8) 0.140

   >300 8 (5.5) 1 (3.6) 7 (5.9) >0.999 2 (2.2) 6 (11.3) 0.027

   Not specified 19 (13) 8 (28.6) 11 (9.3) 0.012 10 (10.8) 9 (17.0) 0.282

  Classification by gestational age* n=127 n=25 n=102 n=77 n=50

   Term (≥37 weeks) 9 (7.3) 3 (12.0) 94.1) 0.378 6 (7.8) 3 (6.4) 0.535

   Late preterm (34–36+6 weeks) 53 (41.7) 16 (60.0) 37 (36.3) 0.012 35 (45.5) 18 (36.0) 0.291

   Moderate preterm (32–33+6 weeks) 87 (68.5) 22 (88.0) 65 (63.8) 0.029 53 (86.8) 34 (68.0) 0.922

   Very preterm (28–31+6 weeks) 118 (92.9) 23 (92.0) 95 (93.1) >0.999 72 (93.5) 46 (92.0) 0.747

   Extremely preterm (<28 weeks) 95 (74.8) 12 (48.0) 83 (81.4) 0.001 61 (79.2) 34 (68.0) 0.155

  Classification by birth weight* n=49 n=9 n=40 n=38 n=11

   LBW (1500–2500 g) 25 (51.0) 7 (77.8) 18 (45.0) 0.138 18 (47.4) 7 (63.6) 0.342

   VLBW (1000–1499 g) 40 (81.6) 6 (66.7) 34 (85.0) 0.336 32 (84.2) 8 (72.7) 0.386

   ELBW (<1000 g) 40 (81.6) 5 (55.6) 35 (87.5) 0.046 33 (86.8) 7 (63.6) 0.179

  RCTs involving health professionals

   Involved in the intervention delivery† 137 (93.8) 26 (92.9) 111 (94.1) 0.683 87 (93.5) 50 (94.3) >0.999

   Involved as receiver of an educational 
component‡

81 (55.5) 6 (21.4) 75 (63.6) <0.001 56 (60.2) 25 (47.2) 0.176

In most RCTs the involvement of health professionals was not detailed clearly distinguishing between those involved in the delivery of a FCC intervention and those receiving it.
p- value < 0.05 in bold.
*Only a subset of studies provided this information, specifically, gestational age was available for 127 studies and birth weight for 49 studies; each RCT could include more than one 
category of gestational age/birth weight category; classifications by gestational age and by birth weight are taken from UpToDate, available at https://www.uptodate.com/contents/
image?imageKey=PEDS%2F119362 (accessed on 10 May 2023).
†Here we included those RCTs where an ‘involvement’ of any health worker in the intervention delivery was explicitly stated.
‡Here we included RCTs where an “involvement” of health worker as receivers of an educational interventions was explicitly stated.
ELBW, extremely low birth weight; HICs, high- income countries; LBW, low birth weight; RCTs, randomised controlled trials; VLBW, very low birth weight.

Figure 4 Number of RCTs testing each category of 
FCC interventions (n=146). Notes: in addition to the RCTs 
shown in the figure, 2 RCTs (1.4%) tested environmental 
interventions as single interventions and 2 RCTs (1.4%) 
tested family- centred policies as single- category 
interventions. FCC, family- centred care; RCT, randomised 
controlled trial.
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settings. In particular, complex interventions have high 
dependency from multiple context factors (eg, local 
commitment) as well as delivery factors (how the inter-
vention is actually delivered, and by whom), affecting 
reproducibility and interpretation of research results. 
Evidence shows that their success depends from multiple 
factors, and some of the key drivers of success—such as 
the institutional culture, good leadership, teamwork, 
competent and motivated staff stably available over time, 

peer pressure61—are very difficult to measure and report 
in an RCT format.

Moreover, FCC multifaceted interventions may require 
a long time to be effectively implemented, thus limiting 
measurability in the context of the typical time frame 
of an RCT, which is usually few years. They require 
multiple changes at multiple levels—structure, organisa-
tion of care, technical skills and attitudes, and multiple 
resources, including a lot of staff, for a long time, in 

Figure 5 Frequency of different categories of FCC interventions by subgroups (n=146). Notes: * in addition to the RCTs shown 
in the figure, two RCTs tested environmental interventions as single intervention and two RCTs tested family- centred policies 
as single component interventions; ** in addition to the RCTs shown in the figure, two RCTs tested family- centred policies as 
single intervention. Data are presented by income (A- B) and year of publication (C- D). FCC, family- centred care; HIC, high- 
income country; MIC, middle- income country; RCT, randomised clinical trial.
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already very busy clinical departments such as NICUs, 
and they also represent a major cultural shift.62 As such, 
FCC is difficult to operationalise and measure.

Notably, despite in theory, the principles of FCC are 
widely accepted,63 64 practical initiatives to operationalise 
them in the routine of NICU care continue to be only 
sporadically implemented.6 16 Evidence shows that parent 
involvement in the care of newborns is still limited, 
while gaps remain in many aspects of newborn routine 
care, such as physician–parent communications, even 
in HICs.65 66 High rates of psychological distress among 
NICU parents50 51 and lifelong medical and neurode-
velopmental problems among many preterm and low 
birthweight infants66 further call for the urgent need to 
translate the FCC principles into actual policies, proce-
dures and practice.

Therefore, our recommendation for the future is for 
policy- makers to work together with researchers and 
health professionals to implement FCC within medium- 
term to long- term projects, and make available good 
documentation that can help other groups to embed 
FCC in real practice. As recommended for implementa-
tion research, studies should report measures of accept-
ability, adoption, cost, penetration and sustainability,67 
together with information on the context.

We acknowledge some limitations of this review. Given 
the large variety of interventions potentially ascrib-
able to FCC, this review may have failed to capture 
some. However, a very broad search strategy was used, 
drawing on previous reviews,16–19 22 and further tested 
and optimised. Multiple databases were searched 
without language barrier and hand- searching was also 
performed. Although the last search was conducted in 
2022, we think it is improbable that the addition of most 
recent studies will change the key conclusions of this 
review.

Assessment of the risk of bias of included studies was 
not performed as not strictly recommended in scoping 
reviews.27 28

The assessment of the effectiveness of the FCC inter-
vention was outside the scope of this review.

More details on the interventions identified, on the 
outcomes measured and on tools used for this purpose 
are provided in the other paired review, together with the 
resulting menus of intervention options and outcome 
methods.25
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