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WHO Preterm- Low Birth Weight Guidelines Development Group Final 

Report 

 

Family involvement in the routine care of hospitalized preterm or low 

birthweight infants 

 

Background 

 

Description of the condition 
Preterm (<37 weeks of gestation) and low birthweight (LBW; birthweight <2500 grams) infants 

commonly require specialized care and prolonged hospital stays. Given their increased risk of 

morbidity and mortality, these vulnerable infants frequently require close monitoring and medical 

interventions.1 Hospitals vary greatly in the degree to which they involve families in the care of 

small and sick newborns. In some hospitals, families are not allowed any physical access to 

their infants in the neonatal intensive care unit (NICU) and receive only intermittent verbal 

updates from the medical team.2,3 Physical and emotional separation from their infant may lead 

parents to feel powerless to contribute to their infant’s care.4 The experience of having a 

hospitalized infant can be anxiety-producing and stressful for families. In other hospitals, 

families are encouraged to visit regularly and participate in activities such as kangaroo mother 

care, bedside infant care, and breastfeeding.5,6  Families may play an active and central role in 

providing essential care for small and sick newborns, and this involvement may benefit both 

infant health and parental well-being. 

 

Description of the intervention 
Our goal is to assess the effect of family involvement interventions aiming to increase family 

participation in the direct routine newborn care of preterm/LBW infants in the hospital setting on 

infant outcomes, hospital utilization, and parental well-being (Figure S1). Family involvement 

may encompass a range of interventions, including: (1) “family-centered” models or packages of 

care, (2) infrastructural changes to enable increased parental presence, and (3) individual-level 

behavior change interventions. Models or packages of family-centered care, such as family-

participatory care and family-integrated care, include strategies to increase the amount of direct 

hands-on care that parents provide for their infant and empower families to collaborate in health 

care decision-making.7,8 Family-centered care in neonatal wards may shape health programs, 

visitation and newborn care policy, facility design/infrastructure, and daily interactions between 

families and health providers.9 Family centered infrastructure changes, such as “rooming-in”, 

family oriented wards, or maternal-newborn intensive care units (MNICUs), may allow parents 

higher frequency and duration of physical proximity to their infants. Individual behavior change 

interventions entail interventions with the primary goal of increasing family involvement by 

changing the attitudes and behaviors of both family and medical staff. The overall goal of these 

strategies is to increase the empowerment and involvement of families in the care of their 

vulnerable infant during the hospital stay. 
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Figure S1: Conceptual diagram for systematic review: Interventions to increase family 

involvement in routine hospital care of preterm or LBW infants. 

 
* Note: Co-interventions were included as part of the family involvement intervention packages, however, were not individually systematically reviewed. 

 

How the intervention might work 
Parents are a critical component of an infant’s care team. In the hospital setting, they may be 

trained to provide key aspects of essential newborn care, monitor newborn health, and bond 

with their baby. In many settings, human resources for health are limited. The monitoring and 

care that parents can provide may offset the limitations of medical personnel shortages common 

to many low- and middle-income countries. Regardless of resources, parents are often more 

attuned to the norms and behaviors of their infant than the hospital staff.  Parental presence 

may improve the physiologic stability of the newborn, and their involvement in medical decision 

making may potentially reduce invasive medical procedures or interventions, such as oxygen.  

Increased parental presence may also increase rates of breastfeeding, and particularly 

exclusive breastfeeding, which has been associated with numerous benefits for small and sick 

newborns.10  Parents may provide skin-to-skin care or kangaroo mother care which has been 

associated with improvements in survival, growth, and breastfeeding rates.11 Developmentally 

sensitive care is frequently a major component of family involvement interventions and is 

provided both in hospital but also after discharge home, and could have a positive impact on 

long-term neurodevelopmental outcomes. Parental empowerment may counteract the stress 

and anxiety that naturally arise from having an infant in the NICU. Thus, altogether, family 

involvement has the potential to improve the health and well-being of both parents and infants. 
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Why it is important to do this review 
Family involvement represents a radical departure from the traditional pedagogy of parents as 

secondary to the care of their hospitalized infant. There is a growing body of literature related to 

the benefit or potential harm of incorporating families into the day-to-day care of hospitalized 

preterm or LBW infants. The objective of this systematic review is to determine the effects of 

interventions to increase family participation in the care of hospitalized preterm or low birth 

weight on the health of infants and mental health of parents. The findings of this review will 

inform World Health Organization (WHO) guidelines on the care of the preterm or LBW infant.  

 

Methods 

Criteria for considering studies for this review 

Types of studies 

We included randomized-controlled trials (RCTs), both individually randomized and cluster 

randomized trials, and quasi-randomized trials within the scope of this review. For quasi-

randomized trials to meet our inclusion criteria, they had to meet the Cochrane Effective 

Practice and Organisation of Care definition for controlled clinical trials: “Controlled clinical trial 

(CCT) may be a trial in which participants (or other units) were: a) definitely assigned 

prospectively to one or two (or more) alternative forms of health care using a quasi-random 

allocation method (e.g. alternation, date of birth, patient identifier) or; b) possibly assigned 

prospectively to one or two (or more) alternative forms of health care using a process of random 

or quasi-random allocation.”12  

 

We excluded observational studies, before-after studies, and studies that did not have a 

designated comparator group of infants that received routine hospital care without family 

involvement intervention packages.  We also excluded trials that were reported only in abstracts 

without available full text, regardless of methodology. 

 

Types of participants 

We included premature (gestational age <37 weeks) or LBW (birthweight <2500 grams) infants 

who were admitted at a health facility at the time of the intervention. We only included studies 

addressing interventions with a population admitted for a birth hospitalization, not subsequent 

hospital admissions. 

 

Types of interventions 

We included three categories of interventions that had a primary focus of increasing the role of 

families in the routine care of their preterm/LBW infant in the hospital setting: 

(1) Models of Family Care: whose primary focus is intended to increase family participation 

in direct routine infant care, such as family-centered care, family-integrated care, or 

family-participatory care. Family-centered care is a holistic approach to family 

involvement in the care of their hospitalized infant with an emphasis on respect and 

dignity and collaboration.13 Family-integrated care is a model of neonatal care that 

supports families to be primary caregivers for their infant.14 Family-participatory care is a 
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model of parent involvement throughout the hospital course of a neonate and that 

emphasizes responding to their needs and rights as parents.7,15 There are many 

similarities between these packages. Overall, they share a common goal of increasing 

family participation, empowerment, and support during the hospital stay. 

(2) Infrastructure: changes to hospital physical space/environment that are designed to 

increase the role that parents play in the care of their infant often by increasing parental 

proximity to the infant including couplet care, rooming in, maternal-neonatal ICU, or 

single-family room NICUs. 

(3) Individual behavior-change interventions: with a primary focus to change the attitude or 

behaviors of health workers toward family involvement in infant care, or to empower 

families to become more involved in the care of their infant. 

 

We included interventions within these categories of family involvement if they targeted the 

parents or guardians of a hospitalized preterm-LBW infant and occurred during the initial 

hospitalization at any time before discharge. We included interventions if the primary goal was 

to increase family involvement in direct, routine newborn care. For interventions that included 

both in-hospital and post-discharge components, roughly half of the intervention had to be 

targeted to the in-hospital time period.  

 

We excluded specific individual interventions that did not affect direct patient care via family 

involvement, or studies whose primary focus was NOT designed to increase family participation 

in routine newborn care (i.e. family involvement was only one component or used to deliver a 

specific intervention). Examples of excluded interventions are music therapy, infant massage 

and individualized infant developmental or behavioral care, such as early intervention programs.  

 

Types of outcome measures 

We chose primary outcomes to encompass the key clinical measures of effectiveness and 

safety for preterm/LBW infants. Secondary outcomes included other metrics related to infant 

and family health and well-being. 

 

Primary outcomes 

● Mortality 

○ At hospital discharge or at 40 to 41 weeks’ postmenstrual age (from 

randomization until discharge or 40 to 41 weeks’ postmenstrual age) 

○ At latest follow-up (from randomization until last follow-up) 

● Morbidity 

○ In-hospital infection/sepsis  

○ Necrotizing enterocolitis (NEC) 

○ Bronchopulmonary dysplasia (BPD) 

○ Retinopathy of prematurity (ROP) 

○ Intraventricular hemorrhage (IVH) 

● Growth 

○ Weight 

■ Before discharge 
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● Weight gain (total and velocity) 

● Weight-for-age z score 

■ Post-discharge 

○ Length 

■ Before discharge (absolute and velocity) 

■ Post-discharge 

○ Head circumference 

■ Before discharge (absolute and velocity) 

■ Post-discharge 

○ Body mass index 

● Neurodevelopment 

○ At discharge or at 38 to 44 weeks’ postmenstrual age (from randomization until 

discharge or 38 to 44 weeks’ postmenstrual age) 

○ Post-discharge 

 

Secondary outcomes 

● Hospital utilization 

○ Length of stay 

○ Readmission 

● Oxygen requirement 

○ Duration of supplemental oxygen (days, age at withdrawal) 

○ Oxygen dependency at 28 days of age 

○ Need for respiratory support 

○ Duration of continuous positive airway pressure (CPAP) use 

○ Duration of mechanical ventilation 

● Apnea (frequency and duration) 

● Breastfeeding 

○ At discharge 

○ At latest follow-up 

● Parental stress 

● Parental anxiety 

● Skin to skin 

 

Search methods for identification of studies 
The full search strategy is shown at the end of this Supplementary Material. We conducted 

electronic searches using PubMed, Embase (Elsevier), CINAHL (Cumulative Index to Nursing 

and Allied Health Literature, EBSCO), and WHO Global Index Medicus. All databases were 

searched from inception to August 18, 2021. We applied no language restrictions to our search. 

We also hand-searched key reviews and systematic reviews related to this topic to identify 

additional studies that might meet our inclusion criteria. Full search terms for each database are 

available on page 54 of this Supplementary Material. 
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Data collection and analysis 

Selection of studies 
Studies were screened initially on the basis of title/abstract then by full text. We conducted 

single screening with a portion (~25%) of full-text studies that were double screened. We 

resolved disagreement through discussion. The review authors were not blinded to the author or 

journal during the study selection process. We restricted our selections to studies for which the 

full text was available in English. 

 

Data extraction and management 
We used a predesigned data extraction form that our team programmed into the Covidence 

systematic review software.16 Data were independently extracted by two reviewers and 

consensus was determined by a third person in the case of differences.  

 

Assessment of risk in included studies 
We used the Cochrane risk-of-bias tool (RoB-2) to assess bias among individual randomized 

studies and the Cochrane risk-of-bias tool for cluster-randomized trials (RoB-2 CRT) to assess 

bias among cluster-randomized trials.17,18 We assessed five risk of bias domains for each 

clinical trial that are associated with biased estimates of treatment effects: randomization 

process, deviations from intended interventions, missing outcome data, blinding of outcome 

assessment, selection of the reported results.19 For the overall risk of bias for studies reporting 

multiple outcomes, we considered the primary outcome in assessing outcome-based risk of 

bias. However, we considered the individual outcome risk of bias when determining GRADE. 

For instance, many studies had very high outcome reporting for primary outcomes, but high 

rates of loss to follow up for certain secondary outcomes. We downgraded these studies within 

the outcome assessment of GRADE for the individual outcomes with poor rates of reporting 

even if the overall study risk of bias was deemed low or moderate. We made a judgment 

regarding the risk of bias for each domain as “high risk,” “low risk,” or “some/uncertain risk” 

using the algorithms described in the Cochrane risk-of-bias guidelines. We also judged the 

overall risk-of-bias for each study as “high risk,” “low risk,” or “some risk.” 

 

Measures of treatment effect 
We extracted data from individual studies on dichotomous outcomes as odds ratios (ORs), 

adjusted ORs, or relative risks/adjusted relative risks with 95% confidence intervals (CIs). We 

also extracted data on absolute risk of events per 1,000 hospital days. For continuous data, 

individual study level data was extracted regarding mean differences (MDs) or adjusted MD with 

95% CIs.  

 

Unit of analysis issues 
We included cluster-randomized trials in our review. Many cluster-randomized trials presented 

adjusted effect sizes to account for baseline differences between study arms. For both 

dichotomous and continuous data, we reported both adjusted and unadjusted values in 

outcomes tables but included adjusted values preferentially in meta-analysis. 
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Dealing with missing data 
For included studies, we extracted the numbers of patients lost to attrition in each arm of the 

study for each outcome. We used intention-to-treat analysis from all studies, such that 

participants were analyzed in the group to which they were allocated. 

 

Assessment of heterogeneity 
A priori, we hypothesized variation/heterogeneity in the clinical intervention effects, due to the 

heterogeneity of the study interventions, study settings/populations, and package content.  We 

did not hypothesize a common effect size.  To quantify statistical heterogeneity, we assessed 

chi squared, tau, and Higgins I2 tests for each pooled study outcome.  Given our expectation 

that underlying intervention effects were not truly equal, we followed Cochrane guidelines and 

utilized random-effects meta-analysis, using the DerSimonian and Laird method (1986) to 

calculate the average intervention effect in RevMan.20 We also conducted sensitivity analysis to 

assess the impact of intervention sub-groups and missing data, removing specific studies with 

higher attrition rates. 

 

Data synthesis 
Outcome data was summarized in study data tables by each category of intervention 

(infrastructure, package of care, behavior change) and outcome (see Tables S6-12). Where 

there were sufficiently similar interventions and outcomes to perform pooled analysis for our 

outcomes of interest, we conducted meta-analysis using Review Manager 5 software.21 As 

justified above, given our a priori expectation of varying/heterogeneous intervention effects, we 

conducted random-effects meta-analysis using the DerSimonian and Laird method (1986) as 

recommended by Cochrane.22 For cluster RCTs reporting adjusted ORs or aMD to account for 

imbalance in study characteristics, we used adjusted values in the pooled analysis. 

 

Quality of evidence 
We used the Grading of Recommendations Assessment, Development and Evaluation 

(GRADE) approach, as outlined in the GRADE Handbook, to assess the quality of evidence for 

certain key outcomes: mortality, hospital infection, in-hospital morbidities (NEC, BPD, ROP, and 

IVH), length of stay, growth, hospital length of stay, breastfeeding, and neurodevelopment.23 We 

imported data from Review Manager 5 to create Table S5 using GRADEpro GDT. For each 

outcome listed above, we considered the quality of the evidence based on potential limitations 

related to design (risk of bias), consistency, directness of the evidence, precision, and presence 

of publication bias. 

The GRADE approach resulted in an assessment of the certainty of the body of evidence in one 

of four grades:23  

- High: Further research is very unlikely to change our confidence in the estimate of effect. 

- Moderate: Further research is likely to have an important impact on our confidence in the 

estimate of effect and may change the estimate. 

- Low: Further research is very likely to have an important impact on our confidence in the 

estimate of effect and is likely to change the estimate. 

- Very low: Any estimate of effect is very uncertain. 
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Subgroup analysis 
As part of this review, we conducted subgroup analyses of (1) low or middle-income as 

compared to high-income countries, (2) small infants (subgroups or studies consisting 

predominantly (>75%) of infants less than 32 weeks gestation or with birthweight less than 1500 

grams) as compared to those not predominantly (<75%) of smaller infants, (3) high-intensity 

interventions requiring more than 12 hours of involvement per day vs. lower-intensity (<12 

hours/day), (4) studies in which the control group of parents were not allowed physical contact 

with their infant versus studies in which parents had access. 

 

Sensitivity analysis 
For meta-analyses with four or more included studies, we conducted sensitivity analysis to 

explore the effect of the trials’ methodological quality on the combined results by excluding 

studies with high risk of bias due to loss to follow-up from the meta-analysis to assess whether 

this changed the overall result.  

 

Results 

 

Description of studies 
See “Characteristics of Included Studies” and “Characteristics of Excluded Studies” (Tables S1 

and S2).   

 

Results of the search 
We included 21 manuscripts reporting the results from 15 individual RCTs and 6 follow up 

studies of parent studies in this review (Figure S2). Eleven were stand-alone studies:2,3,5,6,24–30 

One parent study8 was associated with multiple substudies.31–33 One parent study34 was 

associated with one substudy.35 Two parent studies were associated with interval follow up 

studies.36–39 
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Figure S2: PRISMA diagram: Family Involvement Systematic Review 

 

 

 

Included studies 

Fifteen trials (21 publications) fulfilling inclusion criteria were included with a total of 5240 infant 

participants. Sample sizes ranged from 44 to 1786. Publication dates ranged from 1972 to 2021.  

 

STUDY SETTINGS 

All studies were conducted in NICUs. Two trials were located in level-II NICUs.24,34 Five trials 

were located in level-III NICUs.2,6,8,27,28 The remainder of trials did not state the level of the NICU 

in which the study occurred. One trial incorporated both in-hospital and post-discharge 

components at home37. The remainder of the trials consisted of interventions that were 

exclusively conducted in the NICU. No studies were based in low-income countries. Seven trials 

were based in middle-income countries (China2,26,29, Iran 3,6 and India 5,30. Eight studies were 

based in high-income countries (Sweden34, Canada8,24, New Zealand8, Australia, Taiwan25,37, 

South Korea 27, and the United States28,39).  

 

POPULATION 

All trials included either preterm or LBW infants. The gestational age for inclusion varied 

between studies, most included preterm infants <37 weeks gestation.2,25,27,28,34,37 Three studies 

included only preterm infants <34 weeks8, and <33 weeks32, with the lowest gestational age 

being <29 weeks gestation as a subgroup analysis of O’Brien et al.33 Six studies specified 

gestational week ranges (i.e. 26-35 weeks, 30-37 weeks).3,24,26,30,39 Four studies had eligibility 
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criteria based on low birth weight: one included infants <2000 g3, and three were limited to 

VLBW infants with birthweight <1500 g.25,29,37 Overall, seven studies were predominantly 

(>75%) composed of infants with gestational age 32 weeks or less or birthweight less than 1500 

grams.8,25,27,29,30,37,39  The majority of studies excluded infants with major congenital anomalies. 

Several studies excluded parents who could not commit to spend a prespecified amount of time 

in the hospital each day.2,3,8,24,26,27,29  

 

INTERVENTION 

A detailed description of intervention content is shown in Table S3. Details of health worker 

involvement in the implementation of the interventions are described in Table S4. 

 

1) Packages of Family Involvement Interventions  

We included 15 trials (reported in 21 publications) which evaluated the effect of family 

involvement packages in the hospital care of preterm/LBW infants on infant and parent 

outcomes. Detailed content of the family involvement packages for individual studies are shown 

in Table S3; overall interventions were quite heterogeneous.  The common core content of all 

packages was the direct family provision of bedside newborn care, and almost all reported a 

focus on parental education and skills building.   Another common component of family 

involvement included skin to skin or kangaroo mother care (KMC). This was reported in nine 

studies 3,5,8,26,27,29,30,37,39, though four of these studies mentioned skin to skin or KMC for both 

intervention and control groups 5,27,37,39. Also common was the incorporation of individually 

developmental or behaviorally sensitive infant care (included in 8 trials). 6,8,26,27,29,30,37,39  NICU 

culture change, incorporating parental perspectives, and collaborative medical decision making 

were other common components of family involvement interventions (4 trials).8,24,26,27  Three 

trials used variations of a “Family Integrated Care” model which primarily focused on family 

education and attending bedside rounds, parental psychosocial support, and involvement in 

newborn care.8,24,26 All other interventions included various multi-faceted approaches to 

increasing family education, involvement, and empowerment in the care of their infants (Table 

S3).  

 

2) Infrastructure to support family involvement in newborn care  

One trial from Sweden evaluated the effect of a family-oriented ward, involving infrastructure 

changes and continual parental presence as primary caregivers for their infant. The 

infrastructure changes in this setting involved the creation of family rooms within the NICU with 

the expectation of 24-hour care provided by the families for their child.34 Another study in China 

incorporated infrastructure changes into their comprehensive family-centered care package. In 

this study, they created a small, separated family-centered care unit in which the parents had 

facilities for rest and caring for their infants.2 

 

We did not identify any RCTs that addressed infrastructure changes alone (such as single-

family rooms, maternal-newborn ICUs). 
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3) Behavior change interventions 

We did not identify any RCTs that focused solely on individual behavior change interventions to 

increase family involvement in newborn care. Behavior change was, however, frequently 

included as a component of the family involvement packages, with interventions such as NICU 

culture change and provider training.  

 

CONTROL 

The control groups varied substantially between studies. In some settings, parents were allowed 

no contact with their hospitalized infants during all or more of the NICU stay.2,3,26,29 In other 

settings, parents were encouraged to visit frequently, stay for long hours, and practice kangaroo 

mother care and breastfeeding.6,27,39 The content of the control intervention groups for each 

study is detailed in the Study Characteristics table (Table S1). 

 

OUTCOMES 

The outcomes reported by trials and follow-up studies included in this review were 

heterogeneous, but largely encompassed the domains of infant physical health, infant 

neurodevelopment, and parental stress and anxiety. Three reported mortality outcomes.5,8,30 

Eleven reported outcomes related to NICU morbidity (infection, ROP, NEC, BPD, 

IVH).2,5,8,25,26,29,30,33,34,37,39 Eight reported growth outcomes.2,8,25–27,32,33,37 Eight reported 

neurodevelopmental outcomes.2,25,26,32,33,37,38,40 Thirteen reported outcomes related to hospital 

utilization.2,3,5,6,8,24,26,27,29,30,34,37,39 Eight reported feeding outcomes.2,5,8,24,26,29,30,37 Lastly, six 

reported on parental stress or anxiety outcomes.2,8,24,31,32,38  

 

Excluded studies 
We excluded 184 full-text studies. We excluded 54 due to study design, 25 literature reviews 

without original data, 5 due to population (not low-birthweight or preterm hospitalized infants), 

33 because the intervention did not meet our selection criteria, and 8 without outcomes of 

interest. We excluded 9 because the full text was not available and 13 without English full text. 

See “Characteristics of Excluded Studies” table (Table S2). 

 

Risk of bias in included studies 
We have depicted the risk of bias in included studies for each key bias domain by individual 

study (parent trials and substudies) (Figure S3) and overall (Figure S4). We judged that only 

four studies adequately addressed all five domains.25,34,36,39 More than half of studies were 

deemed to be at very high overall risk of bias. 
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Figure S3: Risk of bias for individual studies 
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Figure S4: Composite risk of bias by domain and overall. 

 
 

Risk of bias arising from the randomization process 
Risk of bias due to the randomization process was largely low for the individually randomized 

studies, but high for several of the cluster randomized trials.  Many used a computer-generated 

random number sequence.5,25,27,36,37 One study used a simple coin flip method.2 Several studies 

did not describe the process of randomization. For allocation concealment, several studies used 

sealed, opaque envelopes.26,34,35 In one family of cluster randomized trials (family-integrated 

care) there was a high risk of bias due to the randomization process because recruiters were 

aware of the arm to which each site (hospital) had been allocated, there were different eligibility 

criteria for the intervention (6 hr/day commitment, attendance at medical rounds, education 3 

hours/wk) and control groups,8,31–33 and differing enrollment rates (30% in intervention vs 44% in 

control group). There were also significant baseline differences between the intervention and 

control groups, with a higher proportion of early preterm (22-28 weeks) and Causasians enrolled 

in the intervention vs control group (early preterm: intervention 50% vs control 42%; Caucasian 

intervention 74% vs control 67%).   

 

Risk of bias due to deviations from the intended intervention 
Risk of bias due to deviations from the intended intervention was low to moderate in most 

studies. Blinding of participants and personnel was not feasible with this type of intervention.  

Very few deviations from the intended intervention were reported due to the trial context. Among 

the deviations that were reported, most were judged unlikely to affect the outcome.3,6,31–33 The 

O’Brien study8 had a higher rate of intervention arm participants transferred to level 2 nurseries, 

which differentially affected the delivery of the 21-day intervention for some of the transferred 

infants. Nearly all studies used an intention to treat analysis. For the purposes of this review, we 

did not prespecify a plan to assess the imbalance of non-protocol interventions between groups. 

 

Risk of bias due to missing outcome data 
The degree of missing outcome data largely depended on the duration of follow up among 

studies. Many studies considered in-hospital primary outcomes in their analysis and 

subsequently had very high rates (>90%) of data completeness for the primary 
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outcomes.2,3,5,8,24–28,34,35,37 Other studies followed infants for one to two years after discharge and 

were prone to higher rates of loss to follow up.31,33,36,39 One study failed to report the sample 

size for the outcomes measured.6 Some studies had differential rates of follow-up for different 

outcomes. For instance, O’Brien had high follow up for the majority of outcomes, but lower 

follow up for rates of breastfeeding.8 

 

Risk of bias in measurement of the outcome 
The risk of bias in measurement of the outcome was low in the majority of the studies. Typically, 

the outcome assessors were unable to be blinded to the intervention group, but many of the 

outcomes that were assessed were objective medical diagnoses that were unlikely to be 

affected by foreknowledge of the intervention. Some papers lacked information related to the 

relative percentage of outcomes available for study groups.3,33 One study used non-objective 

measurement tools for reporting outcomes that could have been biased by lack of blinding.28 

 

Risk of bias in selection of the reported result 
We searched for protocol papers and clinical trial registration to ascertain the risk of bias due to 

selective reporting. Nine studies lacked information regarding a priori/pre-specified data analysis 

plans and were subsequently at either moderate or high risk of bias.2,5,27,28,30,32,33,35,37 

 

Effects of interventions (by outcome) 
See Table S5 for quality of evidence results, using the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) approach. 

 

Mortality (Outcome 1) 
We conducted a meta-analysis of data from four trials (n=2378 infants) that pre-specified 

mortality as a primary or secondary study outcome. We did not include data for studies that did 

not formally prespecify mortality as a study outcome. Meta-analysis showed no difference in 

mortality between intervention and control groups (OR 1.05 (95%CI: 0.53 to 2.09); I² = 0%) 

(Figure S5).5,8,30,39 We assessed the certainty of evidence as “very low” by GRADE, downgraded 

by two for very serious imprecision due to inadequate sample size plus the potential for both 

serious benefit and harm within the 95% CI and by one for risk of bias (Table S5). We 

conducted sensitivity analysis eliminating the two studies with high risk of bias8,30 [OR 0.76 (95% 

CI 0.33 to 1.73); I² = 0%; 2 studies, 410 participants].5,39 Please refer to Table S6 for detailed 

mortality outcomes by individual study. 

 

Figure S5: Forest plot of family involvement interventions vs standard care; outcome: mortality. 

 



 

16 

Infection during hospitalization (Outcome 2) 
We conducted a meta-analysis of six trials (n=2843 participants) reporting rates of sepsis or 

nosocomial infection during the NICU hospitalization. Neonatal infection outcome definitions 

varied across studies and included nosocomial infection,2,8,29 confirmed sepsis,39 positive blood 

culture with clinical signs,34 and positive CSF or blood culture33 and the remaining had no 

definition.25,29 Family involvement interventions may decrease infection rates [OR 0.79 (95% CI: 

0.53 to 1.1); I² = 26%] (Figure S6). We judged the certainty of evidence to be “low” using 

GRADE. We downgraded the results for imprecision (Table S5). In a sensitivity analysis without 

the single high-risk study (O’Brien8), we found very similar results [OR 0.73 (95% CI 0.44 to 

1.21); I² = 40%; 5 studies, 1058 participants]. Please refer to Table S7 for detailed outcomes by 

individual study. 

 

Two studies also reported nosocomial infection rates per 1000 hospital days.5,26 Hei et al.26 

found that family-centered care was associated with decreased rates of nosocomial infection on 

adjusted analysis [mean ratio 0.67 (95% CI: 0.47 to 0.96)]. Verma et al.5 reported no difference 

between groups [MD 0.74 (95%CI: -4.21 to 5.6)].  

 

Figure S6: Forest plot of family involvement interventions vs standard care; outcome: In-

hospital infection. 

 
 

Necrotizing enterocolitis (NEC) (Outcome 3) 
Six studies were pooled (2809 participants) in meta-analysis for the outcome of NEC. NEC was 

typically defined by Bell’s criteria, stage II or above (see Supplementary Material Table S7). We 

found no difference in the incidence of NEC between intervention and control groups (OR 0.81 

(95%CI: 0.46 to 1.44); I² = 40%) (Figure S7). We judged the certainty of evidence to be low, 

downgraded by two levels for very serious imprecision due to a small sample size given the 

number of events and the potential for both serious benefit and harm encompassed within the 

95% CI. Please refer to Table S7 for detailed outcomes by individual study. 

 

In a sensitivity analysis without the two studies that had a high risk of bias8,30, we found that 

family involvement interventions may decrease NEC [OR 0.62 (95% CI 0.34 to 1.12); I² = 8%; 4 

studies 2,29,34,39, 880 participants]. 
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Figure S7: Forest plot of family involvement interventions vs standard care; outcome: NEC. 

 

 

 

Bronchopulmonary dysplasia (BPD) and other respiratory outcomes 

(Outcome 4) 
Seven studies with 3085 participants were included in meta-analysis of BPD. The definition of 

BPD varied slightly between studies, but the majority of studies used the criteria of oxygen or 

positive pressure requirement at 36 weeks corrected age (see Table S7). We found that family 

involvement interventions may decrease BPD rates (OR 0.74 (95%CI 0.52 to 1.03); I² = 8%) 

(Figure S8). We judged the certainty of evidence to be low, downgraded due to imprecision. 

Synnes et al. (2021)33 was not included in the meta-analysis because it was a subgroup of the 

O’Brien study. This substudy among infants with gestational age less than 29 weeks found no 

difference in BPD. In a sensitivity analysis studies that excluded the two studies with high risk of 

bias (O’Brien8 and Yu37), we found that family involvement interventions may decrease BPD, 

though results were still not significant [OR 0.57 (95% CI 0.24 to 1.33); I² = 46%; 5 studies 
2,25,29,34,39, 1058 participants]. Please refer to Table S7 for detailed outcomes by individual study. 

 

Figure S8: Forest plot of family involvement interventions vs standard care; outcome: BPD. 

 
 

Several studies examined the duration of respiratory support. Five studies examined the 

duration of need for supplemental oxygen and all found no significant difference between 

intervention and control groups.8,25,26,30,34 Two studies examined the duration of CPAP and 

mechanical ventilator requirements.25,34 Neither study found a difference between family 

involvement interventions vs standard care. One study evaluated the difference in significant 

apnea (>6 apnea events needing tactile stimulation in 24 hours or the need for positive pressure 

ventilation) between groups.30 No statistically significant difference was observed. 
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Retinopathy of prematurity (ROP) (Outcome 5) 
Eight studies (n=2552 participants) were included in a meta-analysis for the outcome of ROP. 

Most studies defined ROP as stage II or above.25,34,37 Three studies included more stringent 

criteria of either ROP stage III and above or the need for intervention.8,30,33 Other studies did not 

specify criteria. We found a decreased risk of ROP among family involvement participants (OR 

0.52 (95% CI: 0.34 to 0.80); I² = 52%) (Figure S9). We judged the certainty of evidence to be 

moderate using the GRADE criteria, downgraded by one due to study inconsistency (Table S5). 

One study of infants was not included as it was a substudy (GA <29wks) of the O’Brien study.33 

An adjusted analysis of this cohort of less mature infants found that family involvement 

interventions were not associated with a difference in ROP as compared to controls. Sensitivity 

analysis without high-risk studies (O’Brien, Pillai, and Yu)8,30,37, revealed an even greater benefit 

of family involvement [OR 0.42 (95% CI 0.27 to 0.64); I² = 12%; 5 studies, 839 

participants].2,25,29,34,39 Please refer to Table S7 for detailed outcomes by individual study. 

 

Figure S9: Forest plot of family involvement interventions vs standard care; outcome: ROP. 

 
 

Intraventricular hemorrhage (IVH) (Outcome 6) 
The definition of IVH varied between studies (Table S7). Two studies used the criteria of grade 

II or III hemorrhage.29,34 Two other studies used grade III or above.8,33 One study excluded 

infants with grade III or IV IVH but reported the number with grade II.25  

 

Five studies with 2555 participants were included in a meta-analysis of IVH (grade II or III or 

above).8,25,29,34,39 Family involvement interventions may decrease IVH, though the estimate is too 

imprecise to determine the true effect (OR 0.74 (95%CI: 0.36 to 1.54); I² = 18%) (Figure S10). 

We judged the certainty of evidence for this outcome to be very low, downgraded by one due to 

risk of bias, one due to inconsistency, and two due to imprecision with inadequate sample size 

and 95% confidence interval encompassing both serious benefit and serious harm. In a 

sensitivity analysis without the single high-risk study (O’Brien8), this result became significant for 

a decrease in IVH associated with family involvement interventions with OR 0.54 (95% CI 0.32 

to 0.92); I² = 40%; 4 studies, 997 participants.25,29,34,39 Please refer to Table S7 for detailed 

outcomes by individual study. 
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Figure S10: Forest plot of family involvement interventions vs standard care; outcome: IVH. 

 
 

Growth (Outcome 7) 

Weight gain velocity in hospital (g/d) (Outcome 7.1) 
Three studies with 2215 infant participants were included in meta-analysis of weight gain 

velocity in during the hospitalization, demonstrating an increased weight gain velocity (g/d) 

associated with family involvement interventions [MD 2.09 gm/day (95%CI: 1.27 to 2.91); I² = 

75%] (Figure S11). We judged the certainty of evidence to be moderate using GRADE criteria, 

downgrading by one due to risk of bias. In sensitivity analysis without the two high-risk studies 
8,37, only one study was remaining, which demonstrated MD 1.90 gm/day (95% CI -0.18 to 3.98), 

178 participants.25 Please refer to Table S8 for detailed outcomes by individual study. 

 

Figure S11: Forest plot of family involvement interventions vs standard care; outcome: in-

hospital weight gain in-hospital. 

 
 

Several other studies examined growth using a variety of metrics that were not pooled. Two 

studies evaluated absolute weight gain.2,27 The Zhang study reported significantly higher weight 

gain in the family involvement group as compared to the control (MD 453g (95%CI: 163 to 

743g), whereas the Heo study reported no difference.2,27 Two studies evaluated the percentage 

of weight gain during the hospitalization and found significantly higher weight gain percentage 

among infants in the family-involvement intervention (O’Brien - birth to 21 days: aMD 3.47% 

weight gain (1.8 to 4.94); Zhang - enrollment to discharge: MD 14.32% weight gain (95%CI 7.04 

to 25.67)).2,8 

 

Weight at 18 months (kg) (Outcome 7.2) 
Two studies with 733 participants were included in the meta-analysis of weight at 18 months, 

demonstrating no difference between groups (MD 0.07 kg (95%CI: -0.30 to 0.45); I² = 84%) 

(Figure S12).26,33 We judged the certainty of evidence to be very low using the GRADE criteria, 

downgrading by two for very high risk of bias, by two for inconsistency, and by one for 
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imprecision. Sensitivity analysis could not be conducted, as both studies were deemed high risk 

for bias. Please refer to Table S8 for detailed outcomes by individual study. 

 

Figure S12: Forest plot of comparison family involvement interventions vs standard care; 

outcome: weight at 18 months. 

 

Length at 18 months (cm) (Outcome 7.3) 
One study with 278 participants reported length at infant follow-up and reported a significant 

difference at 18 months [MD 0.98 cm (95% CI: 0.57 to 1.39)] (Figure S13).26 We judged the 

certainty of evidence to be low using the GRADE criteria, downgrading for risk of bias and 

imprecision. Please refer to Table S8 for detailed outcomes by individual study. 

 

Figure S13: Forest plot of comparison family involvement interventions vs standard care; 

outcome: length at 18 months. 

 

Head circumference at 18 months (cm) (Outcome 7.4) 
Two studies (n= 733 participants) were included in meta-analysis of head circumference in 

centimeters at 18 months. No difference was found between groups (MD 0.29 (95% CI: -1.10 to 

1.68); I² = 92%) (Figure S14).26,33 We judged the certainty of evidence to be very low using the 

GRADE criteria, downgrading by two for risk of bias and two for inconsistency. Sensitivity 

analysis could not be conducted as both studies were at high risk of bias. Please refer to Table 

S8 for detailed outcomes by individual study. 

 

Figure S14: Forest plot of family involvement interventions vs standard care; outcome: head 

circumference at 18 mos. 
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Neurodevelopment (Outcome 8) 
Eight studies reported neurodevelopmental outcomes but the metrics and time points assessed 

were very heterogeneous, such that only two studies were able to be pooled. These studies 

reported neurodevelopment at the time of discharge or term-corrected age as judged by the 

Neonatal Neurobehavioral Examination-Chinese version (NNE-C).25,37 Meta-analysis of these 

two studies (n= 422 participants) found that family involvement interventions were associated 

with improved neurodevelopment (MD 1.11 (0.21 to 2.01); I² = 0%) (Figure S15). We judged the 

certainty of evidence to be low using the GRADE criteria, downgrading for risk of bias and 

imprecision. In sensitivity analysis without the one high-risk study37, only one study was 

remaining, which demonstrated MD 0.70 (95% CI 0.22 to 2.38), 178 participants.25 Please refer 

to Table S9 for detailed outcomes by individual study. 

 

Figure S15: Forest plot of family involvement interventions vs standard care; outcome: 

neurodevelopment. 

 

One study looked at the neurodevelopment of small for gestational age (SGA) and appropriate 

for gestational age (AGA) subgroups of preterm infants and found no association between SGA 

and AGA status and neurodevelopmental score.36 Another study used the Neonatal Behavior 

Neurologic Assessment tool and found that the control group scored lower than the family-

involvement group at discharge (61 participants; MD -2.9 (95%CI: -3.9 to -1.9)). 1 

 
Several studies followed infants after discharge to determine the effects of family-involvement 

on development later in infancy and in the early toddler years. Bayley-III scores at 18 months 

corrected age demonstrated an improvement in mean motor scores among infants in the family 

involvement intervention group (aMD 3.87 [95% CI: 1.22 to 6.53]).33 There was no difference in 

mean language or cognitive scores. There was also no difference in the number of infants to 

score below 85 on language, cognitive, motor or composite cognitive and language scores or 

the number of infants with neurodevelopmental impairment or severe neurodevelopmental 

impairment.33 Another study used the Infant-Toddler Social and Emotional Assessment scales 

at 18-21 months corrected age and found no difference in adjusted scores on domains aside 

from lower dysregulation scores in the family-involvement group (aMD -4.07 [95%CI: -7.51 to -

0.63]).32 

 

Hospital utilization (Outcome 9) 

Fourteen studies reported hospital length of stay (LOS). Eleven studies (n= 4452 participants) 

were pooled in meta-analysis which found decreased length of hospital stay among infants in 

the family involvement intervention group (MD -2.91 days (95% CI: -5.15 to -0.68); I² = 87%) 

(Figure S16). 2,3,6,8,24,26,27,29,34,37,39 We judged the certainty of evidence to be low using the 

GRADE criteria, downgrading for risk of bias and inconsistency. We conducted a sensitivity 

https://sciwheel.com/work/citation?ids=7825518&pre=&suf=&sa=0
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analysis removing studies with a high risk of bias 3,6,8,24,26,37. Without these studies, family 

involvement continued to significantly decrease the duration of hospital stay (MD -3.73 (95% CI 

-6.88 to -0.57);  I² = 0%; 5 studies, 969 participants).1–5 Please refer to Table S10 for detailed 

outcomes by individual study. 

Figure S16: Forest plot of family involvement interventions vs standard care; outcome: length of 

stay. 

 
 

Publication bias was assessed by two methods. The Egger’s test is recommended to assess for 

potential publication bias in continuous outcomes measured by mean differences, and was 

significant (p=0.004), however visually the funnel plot did not clearly suggest publication bias 

(Figure S17a). Recently, Cochrane has indicated that Egger’s test may be affected by 

baseline/control risk and may be misleading for continuous outcomes.41 Following Cochrane 

guidance, we additionally performed meta-regression including control arm risk (mean length of 

stay) as a study covariate, and plotted the regressed residuals against the inverse sample 

size.42 In this analysis we did not find a significant slope on the regression of the residuals 

versus inverse sample size (p=0.289), suggesting a lack of publication bias (Figure S17b). 

However, our sample size of 11 studies was lower than the 30 studies recommended for this 

test, and may be underpowered to detect the effect of publication bias. Given the lack of clear 

evidence of publication bias, we elected not to downgrade GRADE of evidence.  

 

Figure S17: Assessment of publication bias in 11 length of stay studies.  

(a)       (b)  

(a) Method 1: Funnel plot for 11 studies evaluating length of stay with axes standard error of the mean difference 

versus mean difference for each study (b) Method 2: Doleman et al method for assessing publication bias in 

continuous outcomes with axes meta-regression residuals vs inverse sample size. 

https://sciwheel.com/work/citation?ids=7292887,11594646,9605493,11901123,7825518&pre=&pre=&pre=&pre=&pre=&suf=&suf=&suf=&suf=&suf=&sa=0,0,0,0,0
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Four studies reported the median length of hospital stay and all found no difference between 

groups.5,30,34,39 Four studies also reported hospital readmission rates. One week readmissions 

were lower in the family involvement group (91 participants; MD -0.3 (95% CI -0.5 to -0.1)).2 

Three studies found that readmission rates at one month after discharge were lower in the 

family involvement groups [Bastani: 2/47 vs 8/44, p = 0.04; Zhang: 61 participants, MD -0.4 

(95% CI -0.6 to -0.2); Lv: 319 participants, Con - Int, MD 0.5 (95% CI 0.3 to 0.9)].2,3,29 A final 

study followed readmissions to 2 months corrected age in 718 participants and found no 

difference between groups.24  

 

Feeding (Outcome 10) 

Predominant/exclusive breastmilk at and after discharge (Outcome 10.2) 
We conducted a meta-analysis among three studies with 1739 participants examining the effect 

of family involvement interventions on predominant or exclusive breastfeeding at discharge. 

Infants who received family involvement interventions were more likely to receive predominant 

or exclusive breastmilk at discharge (OR 1.34 (1.10 to 1.65); I² = 0%) (Figure S19). We judged 

the certainty of evidence to be low using the GRADE criteria, downgrading by two for risk of 

bias. Sensitivity analysis could not be conducted because all studies were at high risk of bias. 

Refer to Table S11 for detailed outcomes by individual study. 

 

Figure S18: Forest plot of family involvement interventions vs standard care; outcome: 

predominant/exclusive breastmilk at discharge. 

 
One study that could not be pooled followed 601 patients to 1, 3, and 6 months corrected age 

and found a significantly higher  rate of predominant breastmilk consumption (breastmilk > one 

half of daily feed volume) for infants at every time point (p<0.01).26 

 

Any breastmilk at hospital discharge (Outcome 10.1) 
Five studies with 2546 participants found that infants in the family involvement group most likely 

increased the rate of infants taking any breastmilk at discharge [OR 2.60 (95% CI 0.77 to 8.79); 

I² = 96%] (Figure S18). We judged the certainty of evidence to be very low using the GRADE 

criteria, downgrading by one for risk of bias and by two for inconsistency. Sensitivity analysis 

removing studies at high risk of bias (Benzies and O’Brien) demonstrated a significant increase 

in breastmilk intake at discharge among family involvement infants as compared to controls [OR 

6.46 (95% CI 1.84 to 22.71); 3 studies, 675 participants; I² = 88%]. Please refer to Table S11 for 

detailed outcomes by individual study. 
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Figure S19: Forest plot of family involvement interventions vs standard care; outcome: any 

breastmilk at discharge. 

 
 

Parental stress (Outcome 11) 
Two studies (n=2271 participants) were evaluated in a meta-analysis examining the effect of 

family involvement interventions on in-hospital parental stress using the Parental Stress Scale 

(PSS:NICU). Parental stress was lower in the intervention group (MD -0.29 (-0.56 to -0.01); I² = 

91%) (Figure S20). Please refer to Table S12 for detailed outcomes by individual study. 

 

Figure S20: Forest plot of family involvement interventions vs standard care; outcome: parental 

stress. 

 
One study measured parental stress using the Parental Stress Index (PSI) and found lower 

stress among the family involvement group at 12 months in the child domain (aMD -2.41 (95% 

CI -4.68 to -0.15)) but no difference in the parent domain.32 

 

Parental anxiety (Outcome 12) 
Meta-analysis of data from two studies with 2268 participants found lower parental anxiety 

among the family involvement group as compared to controls using the State-Trait anxiety scale 

[MD -1.79 (95%CI: -3.11 to -0.48); I² = 0%] (Figure S21). The timing of this analysis varied 

slightly between groups from 21 days post-enrollment to 2 months post-enrollment or discharge. 

One study surveyed both mothers and fathers 8, while Benzies only surveyed mothers.24 Please 

refer to Table S12 for detailed outcomes by individual study. 

 

Figure S21: Forest plot of family involvement interventions vs standard care; outcome: parental 

anxiety. 
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A single study used the W.K.Zung self-assessment to judge anxiety and found higher levels in 

the control group than the family involvement intervention group (66 participants; MD 17.8 (95% 

CI: 13.9 to 21.7)).2 

 

Subgroup analyses 
Subgroup analyses for significant findings are presented below. The remaining analyses were 

not significant and details can be obtained from the authors. 

 

(1) Country income level: We conducted subgroup analysis based on country income level, 

comparing middle-income to high-income countries. Note that no trials included in this 

review were set in low-income countries.  

 

NEC: There were significant differences between subgroups for the outcome of 

necrotizing enterocolitis (Figure S22). In subgroup analysis, family involvement 

interventions decreased NEC in middle-income countries, though the sample size was 

very small at 380 participants 2,29; the effect was not observed in the high-income 

countries 8,30,34,39 (high income: OR 1.21 (95% CI 0.74 to 1.98), I² = 0%, 3 studies, 2278 

participants; middle income: OR 0.40 (95% CI 0.18 to 0.87), 3 studies, 527 participants; 

test for subgroup differences chi2=5.56, p=0.02). 

 

Figure S22: Forest plot of family involvement interventions vs standard care; outcome: 

NEC; subgroup: country income level. 

 
 

Any breastmilk intake: There was a significant difference in the effect of family 

involvement interventions on any breastmilk intake in subgroup analysis based on 

country income level (Chi2=12.92, p=0.0003) (Figure S23). In subgroup analysis, family 

involvement was associated with decreased odds of breastmilk intake in high income 

countries but greater odds of breastmilk intake in middle income countries (high income: 

OR 0.58 (95% CI 0.39 to 0.85), I² = 25%, 2 studies, 1871 participants8,24; middle income: 

OR 6.46 (95% CI 1.84 to 22.71), I² = 88%, 3 studies, 675 participants).2,5,29  However, 
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the HIC study subgroup was strongly influenced by the O’brien study that had differential 

loss to follow up/transfers to level 2 nurseries with high rates of missing breastfeeding 

outcomes assessment.  

 

Figure S23: Forest plot of family involvement interventions vs standard care; outcome: 

any breastmilk at discharge; subgroup: country income level. 

 
 

(2) Small infant: We conducted subgroup analysis of studies consisting predominantly 

(>75%) of small infants [<32 weeks gestation or with birthweight (BW) < 1500 grams(g)] 

versus other studies not predominantly (<75%) consisting of small infants. No significant 

subgroup differences were found for any outcome. 

 

(3) Intensity: Subgroup analysis based on intervention intensity (high intensity studies 

requiring families to participate >12 hrs/day versus lower intensity studies). There were 2 

high intensity studies – Ortenstrand that required 24 hour a day parental presence and 

primary bedside caretaking, and Bastani that required 18 hours a day parental 

presence.4,6 

 

BPD: There was a significant difference between subgroups for the outcome of BPD 

(Chi2=6.37, p=0.01, I2=84.3%) (Figure S24). The high-intensity study with 366 

participants found lower rates of BPD among infants in the family-intervention group (OR 

0.18 (95% CI 0.04 to 0.81)34; however, the six studies with lower intensity interventions 

found no difference in effect between intervention and control groups (OR 1.04, 95%CI 

0.68 to 1.58), I2=65%, six studies, 2719 participants).2,8,25,29,37,39  It’s notable that infants 

in the high-intensity study could only receive family involvement interventions after they 

were very stable from a respiratory perspective, which could have confounded results for 

this outcome. 

 

https://sciwheel.com/work/citation?ids=11594663,9605493&pre=&pre=&suf=&suf=&sa=0,0
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Figure S24: Forest plot of family involvement interventions vs standard care; outcome: 

BPD; subgroup: intervention intensity. 

 
 

Length of stay: Subgroup analysis found a significant difference between one study with 

high intensity versus the remaining studies of all lower intensity interventions in the effect 

of family involvement on length of stay (Chi2=7.22, p=0.007, I2=86.1%) (Figure S25). 

The length of stay was significantly shorter in the higher-intensity studies (MD -5.90, 

95% CI -8.04 to -3.76; I² = 0%; 2 RCTs, 465 participants)3,34 than with lower intensity 

interventions (MD -1.85, 95% CI -3.89 to 0.18, I²=78%, 9 RCTs, 3987 

participants).2,6,8,24,26,27,29,37,39  

 
Figure S25: Forest plot of family involvement interventions vs standard care; outcome: 
length of hospital stay; subgroup: intervention intensity. 

 
 

(4) KMC: No significant subgroup differences were found comparing studies in which KMC 
was a part of the family involvement intervention package versus studies that did not 
incorporate KMC as a distinct component of the family involvement package. 
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(5) Control group access to infant: We conducted subgroup analysis comparing studies in 
which the control group of parents were not allowed physical contact with their infant 
versus studies in which parents had access.  
 
NEC: Family involvement interventions decreased the risk of NEC in RCTs in which the 
control group had no access to their infants (OR 0.40, 95% CI 0.18 to 0.87, I²=0%, 2 
RCTs, 453 participants) but had no effect in RCTs in which control parents had access 
(OR 1.21, 95% CI 0.74 to 1.98, I²=0%, 4 RCTs, 2425 participants), with the test for 
subgroup differences Chi²=5.56, p=0.02, I²=82.0% (Figure S26). 

Figure S26: Forest plot of family involvement interventions vs standard care; outcome: 
NEC; subgroup: control group contact with infant. 

 
Length of stay: Subgroup analysis also found a significant difference in the effect of 

family involvement on length of hospital stay between studies in which parents in the 

control group had no contact with their infant during hospitalization versus others 

(Chi2=9.96, p=0.002, I2=90.0%) (Figure S27). Family involvement interventions 

decreased the length of stay in studies with no baseline parental contact (MD -5.56, 95% 

CI -7.40 to -3.73; I² = 0%; 4 RCTs, 1083 participants)2,3,26,29 but not in others (MD -1.18, 

95% CI -3.19, 0.82, I²=76%, 7 RCTs, 3369 participants).6,8,24,27,34,37,39 

Figure S27: Forest plot of family involvement interventions vs standard care; outcome: 
length of hospital stay; subgroup: control group contact with infant. 
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Any breast milk intake at discharge: There was a significant difference in the effect of 

family involvement in subgroup analysis based on baseline parental contact (Figure 

S28). Family involvement interventions increased breast milk intake at discharge in 

studies in which parents had no baseline contact (OR 13.57, 95% CI 2.35 to 78.36, 

I2=76%, 2 studies, 380 participants),2,29 but had no effect in studies in the others(OR 

0.96, 95% CI 0.38 to 2.44, I2=90%, 3 studies, 2166 participants).5,8,24 

 

Figure S28: Forest plot of family involvement interventions vs standard care; outcome: 

any breast milk feeding at discharge; subgroup: control group contact with infant. 
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DISCUSSION 

Summary of main results 

In this systematic review, we identified 15 trials of packages to increase family involvement in 

the routine care of preterm/LBW infants in the hospital setting. We found low-moderate level 

evidence that family involvement, compared to conventional hospital/NICU care, improved a 

range of infant and parental outcomes. Family involvement interventions decreased the rate of 

severe-moderate retinopathy of prematurity, the mean length of hospital stay, and parental 

stress and anxiety.  Preterm infants who received family involvement interventions also had 

higher weight gain velocity, neonatal neurobehavioral exam scores, and rates of predominant or 

exclusive breastmilk intake at discharge. Low quality evidence suggested that family 

involvement interventions may decrease rates of nosocomial infection and bronchopulmonary 

dysplasia and may increase rates of infants taking any breastmilk at discharge. No statistically 

significant differences between groups were also found for the outcomes of pre-hospital 

discharge mortality, necrotizing enterocolitis, intraventricular hemorrhage, or head 

circumference at 18 months. We conducted subgroup analyses based on income level, early 

preterm/VLBW status, and the intensity of the interventions. Family involvement was associated 

with reductions in necrotizing enterocolitis and increases in breastfeeding in middle-income 

countries but not high-income countries. Studies consisting predominantly of infants with 

gestational age less than 32 weeks or birthweight less than 1500 grams showed similar results 

to the overall analysis, except that they did not demonstrate a decrease in length of stay 

associated with family involvement. High-intensity interventions (>12 hrs/day) appear to shorten 

hospital length of hospital stay more than less-intense interventions. 

 

Overall completeness and applicability 

Overall, this body of evidence suggests that family involvement in the care of hospitalized 

preterm/LBW infants may have benefits, though we recommend cautious interpretation of the 

data.  

 

The included studies addressed many packages of interventions which were similar thematically 

but were quite heterogeneous in many respects. For example, the dose-effect of family 

involvement varied substantially between groups, ranging from the Stockholm Neonatal family-

centered care Study34, where parents were expected to be present 24 hours/day to provide 

care, to the family-centered care package provided by Lv, which was 4 hours/day.29  Sub-group 

analysis demonstrated greater effects of the more intense interventions. The eligibility 

requirements (postnatal age and requirement for stability at enrollment) also varied between 

studies as did the baseline level of family-involvement between standard and control groups. 

The range of interventions in the different packages also varied widely.  All contained elements 

of direct bedside care and parental education. Many studies also included components of skin-

to-skin care or infant-parent developmental, behavioral or bonding interactions. Studies varied 

with respect to psychosocial support, and/or involvement with medical decision making.   

 

Another limitation to the completeness of this data was the heavy concentration of studies from 

high-income countries and NICUs. No studies/trials were conducted in low-income countries or 
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in lower-level special care wards or nurseries. Additionally, many studies excluded non-native 

speakers. The requirement for a fixed number of hours’ commitment as part of the eligibility 

process may have limited the ability of mothers with other children, lack of parental leave, or 

transportation difficulties from participating. 

 

Quality of the evidence 

The quality of the evidence was low-to-moderate for the effect of family involvement on several 

key metrics and morbidities including in-hospital infection, bronchopulmonary dysplasia, 

retinopathy of prematurity, and in-hospital growth velocity. Evidence related to mortality, IVH, 

and breastfeeding rates at discharge were all of very low quality. Post-discharge outcomes, 

including 18-month growth metrics and neurodevelopment, were of very low-to-low quality. We 

addressed risk of bias in all included studies using the Risk of Bias 2 tool, which encompasses 

five risk of bias domains (bias arising from the randomization process, bias due to deviations 

from intended interventions, bias due to missing outcome data, bias in measurement of the 

outcome, and bias in selection of the reported result).17 Given the nature of the intervention, 

blinding of participants was not possible but most studies had appropriate analyses and 

methods to account for the lack of blinding. Certain outcomes, such as measurement of parental 

stress and anxiety, were more likely than others, such as mortality and key NICU morbidities, to 

be influenced by knowledge of the intervention. Unsurprisingly, we found higher rates of loss to 

follow up among studies with longer follow up periods. Overall, the quality of evidence for 

certain critical in-hospital outcomes was much higher than for other outcomes that were 

assessed after discharge. 

 

Potential biases in the review process  
We attempted to limit bias in the review process as much as possible. To decrease the risk of 

selection bias, we did not limit the search to a particular language or timeframe, and we 

conducted a hand search of relevant systematic reviews to identify additional potentially 

relevant articles. Two review authors independently extracted all study variables, assessed the 

risk of bias, and rated the certainty of evidence according to the GRADE approach. The sample 

size of meta-analyses for some rare outcomes was underpowered, such as mortality and NEC. 

The sample size of some outcomes was limited in part due to differences in the timing of some 

outcome measurements or assessment methods among studies. Due to the limited number of 

studies for most of the individual outcomes included in the review, we were not able to assess 

publication bias for most outcomes. 

 

The beneficial effects of family involvement on neurodevelopment, predominant/exclusive 

breast milk at and after discharge, and parental anxiety were enhanced by consistency and low 

statistical heterogeneity (I2) among trials. However, the interpretation of findings for some 

outcomes were limited by high statistical heterogeneity including IVH, weight gain velocity in 

hospital, weight and head circumference at 18 months, length of stay, any breastmilk at 

discharge, and parental stress. To address heterogeneity among studies in our review, we 

conducted sensitivity analysis to assess the impact of studies at high risk of bias. 
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Agreements and disagreements with other studies or reviews 
Our findings were broadly consistent with those of previously published systematic reviews. 

Prior reviews have primarily reviewed models of Family centered care (FCC).  Similar to our 

findings, a meta-analysis by Ding et al found in-hospital weight gain to be higher in the Family 

Centered Care group as compared to controls (MD 4.57 g/d (95% CI 2.80 to 6.34)).43 We found 

that family involvement was associated with a shorter hospital length of stay. Our results were 

similar to a meta-analysis conducted by Yu and Zhang which also demonstrated a shortened 

hospital stay (MD -4.77 days (95% CI -8.77 to -0.76).40 A second meta-analysis found hospital 

length of stay was not significantly different for the FCC group (MD -3.73 (95% CI -9.25 to 

1.79)), though the trend was lower.43 Similar to our results, Ding et al found both parental stress 

and anxiety to be significantly lower among FCC parents.43 None of these systematic reviews 

conducted meta-analysis of mortality, key neonatal morbidities, or breastfeeding rates for a 

comparison to our analysis. 

 

CONCLUSIONS 

Implications for practice 
This review provides low to moderate quality evidence to support the role of interventions to 

increase family involvement in the care of hospitalized preterm and LBW infants as compared to 

standard hospital care. While the intervention packages included in this review were quite broad 

and heterogenous, all had the primary and common goal of increasing direct family involvement 

in the routine care of the LBW-preterm infant during the initial hospitalization. The available 

evidence suggests potential benefits on rates of retinopathy of prematurity and 

exclusive/predominant breastfeeding, weight gain velocity, hospital length of stay, and parental 

stress and anxiety. A limitation to the evidence is the absence of any trials set in low-income 

countries, where considerations of baseline mortality, morbidity and resource constraints are 

different. Subgroup analysis from middle-income countries showed similar-to-increased benefits 

from family involvement as compared to studies set in high-income countries. A few studies 

included infrastructural changes, such as single family rooms and re-orientation of the NICU 

ward, that may not be feasible in a LIC. Subgroup analysis of infants with gestational age less 

than 32 weeks or birthweight less than 1500 grams showed that family involvement may also be 

beneficial for these smaller infants, though potentially without the benefits related to shorter 

length of stay. Given the variability in the packages of care provided, we conducted subgroup 

analyses based on intensity of the interventions. We found that interventions with the highest 

intensity demonstrated greater reductions in length of stay. 

 

Implications for research 
This review highlighted many areas of additional research related to family-involvement in the 

routine care of LBW-preterm infants. 

● Rigorous trials set in low-income countries, where task shifting of routine newborn care 

to families may be particularly helpful given the frequent shortage of health workers.  No 

data were found from Africa in our search.   
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● Future studies should provide specific details on the content of intervention packages, 

the intensity of intervention coverage (including data on dose, frequency and duration), 

the specific components and tasks of parental involvement in newborn care.  Few 

studies documented the amount of time parents spent with their infants. 

● Additional information on process indicators would be helpful to understand mechanisms 

of action (such as oxygen use with ROP outcomes).  Outcome definitions should be 

clearly defined a priori in study protocols (for example definitions of nosocomial 

infections), with blinded assessment as possible.  

● Additional data are required to assess the role of infrastructural interventions that may 

promote parent-infant bonding, access to the infant, skin-skin care, and family nurturing. 

● Defining role, tasks and outcomes of different family caregivers.  Some studies focused 

primarily on maternal care, while others included both parents; in certain cases parental 

involvement and/or outcomes were not differentiated.   

● Economic evaluations are needed to assess cost-effectiveness of packages and 

individual components. 

● The majority of studies only followed infants up to discharge. Future studies will ideally 

continue to monitor infants during the post-discharge period and rigorously assess 

effects on long-term growth and neurodevelopment, as well as parent-infant interactions.
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Table S1. Included Study Characteristics 
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Table S2. Characteristics of Excluded Studies 
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Table S3. Family Involvement Intervention Package Content 

 
KMC = kangaroo mother care; NICU = neonatal intensive care unit



 

41 

Table S4. Summary of Healthcare Provider (HCP) Involvement in Interventions 
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Table S5. Quality of Evidence Results, using the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) approach for family involvement 
interventions as compared to standard hospital care for preterm or LBW infants. 
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Table S6. Mortality Outcomes 
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Table S7. Morbidity Outcomes (Infections, NEC, Respiratory Outcomes, ROP, IVH) 
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Table S8. Growth Outcomes 
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Table S9. Neurodevelopmental Outcomes 
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Table S10. Hospital Utilization Outcomes 
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Table S11. Infant Feeding Outcomes 
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Table S12. Parental Stress/Anxiety Outcomes 
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Systematic Review Search Strategy 
 
Family Interventions Low Birth Weight/Preterm Infants Systematic Review Search Strategy 
Search Created by Michelle Bass 
Last Updated: August 17, 2021 
  
 
FINALIZED KEY WORDS 
 
Concept 1: Low Birth Weight OR 37 weeks gestation or earlier 
Low Birth Weight* OR low birthweight OR preterm OR pre-term OR premature birth OR premature 
infant* OR premature newborn* OR neonatal underweight OR lbw infant* OR lbw neonate* OR small 
for gestational age OR small for age OR failure to thrive OR lbw OR extremely premature infant OR 
premature neonate OR pre mature infant* OR pre-term baby OR pre-term infant OR premature baby OR 
premature newborn OR preterm infant 
  
Concept 2: Intervention (Infrastructure OR Package OR Individual Behavior Change) 
rooming-in OR rooming in OR single family room OR private room OR individual patient room OR 
couplet care OR family centered care OR family-centered care OR FCC OR family integrated care OR 
family-integrated care OR family participatory care OR family-participatory care OR behavior change OR 
interpersonal change OR behavior activation OR behavior change intervention OR interpersonal 
communication OR behavior change communication OR information education communication OR 
behavioral change OR behaviour change OR behavioural change 
  
Concept 3: Hospital Based Care 
Newborn Intensive Care Unit* OR Neonatal Intensive Care Unit* OR Neonatal ICU OR neonatal ICUs OR 
Newborn ICU OR NICU OR NICUs OR Maternal Newborn ICU OR Hospitalized OR In-Hospital OR 
Hospital* OR special care unit OR nursery OR nurseries OR health facility OR intramural care OR neo-
natal intensive care unit OR newborn intensive care department* OR neonatal intensive care 
department* OR hospital stay OR hospitalization OR inpatient* 

 
Final PubMed Search 
  

Controlled 
Vocabulary 

Concept 1 Concept 2 Concept 3 

"Infant, Premature"[Mesh] 
OR "Infant, Low Birth 
Weight"[Mesh] OR 
"Premature Birth"[Mesh] 

"Rooming-in Care"[Mesh] OR 
(("Family"[Mesh]) AND 
"Communication"[Mesh]) 
  

Controlled Vocabulary 
"Nurseries, Infant"[Mesh] OR "Nurseries, Hospital"[Mesh] 
OR "Hospitalization"[Mesh] OR "Intensive Care Units, 
Neonatal"[Mesh] OR "Inpatients"[Mesh] 
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PUBMED SEARCH SYNTAX 

Combined 
Concept 1 
AND 
Concept 2 
AND 
Concept 3 

((("Infant, Premature"[Mesh] OR "Infant, Low Birth Weight"[Mesh] OR "Premature Birth"[Mesh]) OR (Low Birth 
Weight*[Title/Abstract] OR low birthweight[Title/Abstract] OR preterm[Title/Abstract] OR pre-term[Title/Abstract] OR 
premature birth[Title/Abstract] OR premature infant*[Title/Abstract] OR premature newborn*[Title/Abstract] OR neonatal 
underweight[Title/Abstract] OR lbw infant*[Title/Abstract] OR lbw neonate*[Title/Abstract] OR small for gestational 
age[Title/Abstract] OR small for age[Title/Abstract] OR failure to thrive[Title/Abstract] OR lbw[Title/Abstract] OR extremely 
premature infant[Title/Abstract] OR premature neonate[Title/Abstract] OR pre mature infant*[Title/Abstract] OR pre-term 
baby[Title/Abstract] OR pre-term infant[Title/Abstract] OR premature baby[Title/Abstract] OR premature 
newborn[Title/Abstract] OR preterm infant[Title/Abstract])) AND (("Rooming-in Care"[Mesh] OR (("Family"[Mesh]) AND 
"Communication"[Mesh])) OR (rooming-in[Title/Abstract] OR rooming in[Title/Abstract] OR single family room[Title/Abstract] 
OR private room[Title/Abstract] OR individual patient room[Title/Abstract] OR couplet care[Title/Abstract] OR family centered 
care[Title/Abstract] OR family-centered care[Title/Abstract] OR FCC[Title/Abstract] OR family integrated care[Title/Abstract] OR 
family-integrated care[Title/Abstract] OR family participatory care[Title/Abstract] OR family-participatory care[Title/Abstract] OR 
behavior change[Title/Abstract] OR interpersonal change[Title/Abstract] OR behavior activation[Title/Abstract] OR behavior 
change intervention[Title/Abstract] OR interpersonal communication[Title/Abstract] OR behavior change 
communication[Title/Abstract] OR information education communication[Title/Abstract] OR behavioral change[Title/Abstract] 
OR behaviour change[Title/Abstract] OR behavioural change[Title/Abstract]))) AND (("Nurseries, Infant"[Mesh] OR "Nurseries, 
Hospital"[Mesh] OR "Hospitalization"[Mesh] OR "Intensive Care Units, Neonatal"[Mesh] OR "Inpatients"[Mesh]) OR (Newborn 
Intensive Care Unit*[Title/Abstract] OR Neonatal Intensive Care Unit*[Title/Abstract] OR Neonatal ICU[Title/Abstract] OR 
neonatal ICUs[Title/Abstract] OR Newborn ICU[Title/Abstract] OR NICU[Title/Abstract] OR NICUs[Title/Abstract] OR Maternal 
Newborn ICU[Title/Abstract] OR Hospitalized[Title/Abstract] OR In-Hospital[Title/Abstract] OR Hospital*[Title/Abstract] OR 
special care unit[Title/Abstract] OR nursery[Title/Abstract] OR nurseries[Title/Abstract] OR health facility[Title/Abstract] OR 
intramural care[Title/Abstract] OR neo-natal intensive care unit[Title/Abstract] OR newborn intensive care 
department*[Title/Abstract] OR neonatal intensive care department*[Title/Abstract] OR hospital stay[Title/Abstract] OR 
hospitalization[Title/Abstract] OR inpatient*[Title/Abstract])) 

  
 Final EMBASE (Elsevier) Search 

Controlled 
Vocabulary 

Concept 1 Concept 2 Concept 3 

'low birth weight'/exp OR 
'prematurity'/exp 
  

'rooming in'/exp OR 'behavior 
change'/exp 
  

'hospital care'/exp OR 'neonatal 
intensive care unit'/exp OR 
'hospitalization'/exp OR 'nursery'/exp 

  

EMBASE SEARCH SYNTAX 

Combined 
Concept 1 
AND Concept 
2 AND 
Concept 3 

('low birth weight'/exp OR 'prematurity'/exp OR 'low birth weight*':ti,ab,kw OR 'low birthweight':ti,ab,kw OR 
preterm:ti,ab,kw OR 'pre term':ti,ab,kw OR 'premature birth':ti,ab,kw OR 'premature infant*':ti,ab,kw OR 
'premature newborn*':ti,ab,kw OR 'neonatal underweight':ti,ab,kw OR 'lbw infant*':ti,ab,kw OR 'lbw 
neonate*':ti,ab,kw OR 'small for gestational age':ti,ab,kw OR 'small for age':ti,ab,kw OR 'failure to thrive':ti,ab,kw 
OR lbw:ti,ab,kw OR 'extremely premature infant':ti,ab,kw OR 'premature neonate':ti,ab,kw OR 'pre mature 
infant*':ti,ab,kw OR 'pre-term baby':ti,ab,kw OR 'pre-term infant':ti,ab,kw OR 'premature baby':ti,ab,kw OR 
'premature newborn':ti,ab,kw OR 'preterm infant':ti,ab,kw) AND ('rooming in'/exp OR 'behavior change'/exp OR 
'rooming in':ti,ab,kw OR 'single family room':ti,ab,kw OR 'private room':ti,ab,kw OR 'individual patient 
room':ti,ab,kw OR 'couplet care':ti,ab,kw OR 'family centered care':ti,ab,kw OR 'family-centered care':ti,ab,kw OR 
fcc:ti,ab,kw OR 'family integrated care':ti,ab,kw OR 'family-integrated care':ti,ab,kw OR 'family participatory 
care':ti,ab,kw OR 'family-participatory care':ti,ab,kw OR 'behavior change':ti,ab,kw OR 'interpersonal 
change':ti,ab,kw OR 'behavior activation':ti,ab,kw OR 'behavior change intervention':ti,ab,kw OR 'interpersonal 
communication':ti,ab,kw OR 'behavior change communication':ti,ab,kw OR 'information education 
communication':ti,ab,kw OR 'behavioral change':ti,ab,kw OR 'behaviour change':ti,ab,kw OR 'behavioural 
change':ti,ab,kw) AND ('hospital care'/exp OR 'neonatal intensive care unit'/exp OR 'hospitalization'/exp OR 
'nursery'/exp OR 'newborn intensive care unit*':ti,ab,kw OR 'neonatal intensive care unit*':ti,ab,kw OR 'neonatal 
icu':ti,ab,kw OR 'neonatal icus':ti,ab,kw OR 'newborn icu':ti,ab,kw OR nicu:ti,ab,kw OR nicus:ti,ab,kw OR 'maternal 
newborn icu':ti,ab,kw OR hospitalized:ti,ab,kw OR 'in hospital':ti,ab,kw OR hospital*:ti,ab,kw OR 'special care 
unit':ti,ab,kw OR nursery:ti,ab,kw OR nurseries:ti,ab,kw OR 'health facility':ti,ab,kw OR 'intramural care':ti,ab,kw OR 
'neo-natal intensive care unit':ti,ab,kw OR 'newborn intensive care department*':ti,ab,kw OR 'neonatal intensive 
care department*':ti,ab,kw OR 'hospital stay':ti,ab,kw OR hospitalization:ti,ab,kw OR inpatient*:ti,ab,kw) 
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Final CINAHL (EBSCO) Search 
 

Controlled 
Vocabulary 

Concept 1 Concept 2 Concept 3 

(MH "Infant, Low Birth Weight") OR (MH 
"Infant, Small for Gestational Age") OR (MH 
"Infant, Very Low Birth Weight") OR (MH 
"Infant, Premature") OR (MH "Childbirth, 
Premature") 

(MH "Family Centered Care") 
OR (MH "Rooming In") OR (MH 
"Behavioral Changes") OR (MH 
"Patient-Family Relations") 

(MH "Intensive Care Units, 
Neonatal") OR (MH "Nurseries, 
Hospital") OR (MH "Infant, 
Hospitalized") OR (MH 
"Inpatients") 

  

CINAHL SEARCH SYNTAX 

Combined 
Concept 1 
AND 
Concept 2 
AND 
Concept 3 

(((MH "Infant, Low Birth Weight") OR (MH "Infant, Small for Gestational Age") OR (MH "Infant, Very Low Birth Weight") OR 
(MH "Infant, Premature") OR (MH "Childbirth, Premature") ) OR TI ( Low Birth Weight* OR low birthweight OR preterm OR 
pre-term OR premature birth OR premature infant* OR premature newborn* OR neonatal underweight OR lbw infant* OR 
lbw neonate* OR small for gestational age OR small for age OR failure to thrive OR lbw OR extremely premature infant OR 
premature neonate OR pre mature infant* OR pre-term baby OR pre-term infant OR premature baby OR premature 
newborn OR preterm infant ) OR AB ( Low Birth Weight* OR low birthweight OR preterm OR pre-term OR premature birth 
OR premature infant* OR premature newborn* OR neonatal underweight OR lbw infant* OR lbw neonate* OR small for 
gestational age OR small for age OR failure to thrive OR lbw OR extremely premature infant OR premature neonate OR pre 
mature infant* OR pre-term baby OR pre-term infant OR premature baby OR premature newborn OR preterm infant)) AND 
(((MH "Family Centered Care") OR (MH "Rooming In") OR (MH "Behavioral Changes") OR (MH "Patient-Family Relations") ) 
OR TI ( rooming-in OR rooming in OR single family room OR private room OR individual patient room OR couplet care OR 
family centered care OR family-centered care OR FCC OR family integrated care OR family-integrated care OR family 
participatory care OR family-participatory care OR behavior change OR interpersonal change OR behavior activation OR 
behavior change intervention OR interpersonal communication OR behavior change communication OR information 
education communication OR behavioral change OR behaviour change OR behavioural change ) OR AB ( rooming-in OR 
rooming in OR single family room OR private room OR individual patient room OR couplet care OR family centered care OR 
family-centered care OR FCC OR family integrated care OR family-integrated care OR family participatory care OR family-
participatory care OR behavior change OR interpersonal change OR behavior activation OR behavior change intervention 
OR interpersonal communication OR behavior change communication OR information education communication OR 
behavioral change OR behaviour change OR behavioural change)) AND (((MH "Intensive Care Units, Neonatal") OR (MH 
"Nurseries, Hospital") OR (MH "Infant, Hospitalized") OR (MH "Inpatients") ) OR TI ( Newborn Intensive Care Unit* OR 
Neonatal Intensive Care Unit* OR Neonatal ICU OR neonatal ICUs OR Newborn ICU OR NICU OR NICUs OR Maternal 
Newborn ICU OR Hospitalized OR In-Hospital OR Hospital* OR special care unit OR nursery OR nurseries OR health facility 
OR intramural care OR neo-natal intensive care unit OR newborn intensive care department* OR neonatal intensive care 
department* OR hospital stay OR hospitalization OR inpatient* ) OR AB ( Newborn Intensive Care Unit* OR Neonatal 
Intensive Care Unit* OR Neonatal ICU OR neonatal ICUs OR Newborn ICU OR NICU OR NICUs OR Maternal Newborn ICU OR 
Hospitalized OR In-Hospital OR Hospital* OR special care unit OR nursery OR nurseries OR health facility OR intramural care 
OR neo-natal intensive care unit OR newborn intensive care department* OR neonatal intensive care department* OR 
hospital stay OR hospitalization OR inpatient*)) 
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Global Index Medicus 
  

Controlled 
Vocabulary 

( mh:("Infant, Premature")) OR ( mh:(“Infant, Low Birth Weight”)) OR ( mh:(“Premature Birth”)) 

  

CONCEPT SEARCH SYNTAX RESULTS 

Concept 1 mh:("infant, premature" OR "infant, low birth weight" OR 
"premature birth") 

NA 

Concept 2 (mh:("infant, premature" OR "infant, low birth weight" OR 
"premature birth")) AND (tw:(family centered care OR FCC OR 
family integrated care OR family participatory care))) 

NA 

Concept 1 AND 
Concept 2a 

(mh:("infant, premature" OR "infant, low birth weight" OR 
"premature birth")) AND ( mh:("Rooming-in Care")) 

5 citations, 1 duplicate found in 
Covidence 
  

Concept 1 AND 
Concept 2b (Family 
Centered Care) 

(mh:("infant, premature" OR "infant, low birth weight" OR 
"premature birth")) AND (tw:("family centered care" OR "family 
integrated care" OR "family participatory care")) 

9 citations, 3 duplicates found in 
Covidence 
  

Concept 1 AND 
Concept 2c 

(mh:("infant, premature" OR "infant, low birth weight" OR 
"premature birth")) AND (tw:(behavior change)) 

13 citations, 2 duplicates found in 
Covidence 
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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.  3 

INTRODUCTION   

Rationale 3 Describe the rationale for the review in the context of existing knowledge.  4-5; S2-
S4 

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. 

 6-8; S4-
S9 

Information 
sources 

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

 5; S6; 
S54 

Search 
strategy 

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

 S54 

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. 

 5-6; S7 

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; S7 

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; S4-S6 

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

 6; S4-S6 

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 
independently, and if applicable, details of automation tools used in the process. 

 7; S7 

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. 

 7-8; S7 
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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)). 

 7-8; S7-
S8 

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

7; S8 

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

 7-8; S8 

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. 

 7-8; S8 

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

 7-8; S8-
S9 

13f Describe any sensitivity analyses conducted to assess robustness of the synthesized 
results. 

 S9 

Reporting bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing results in a synthesis 
(arising from reporting biases). 

7-8 

Certainty 
assessment 

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

 7; S8 

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. 

8; S9-
S10; 
Figure 
S2 

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

9; S12; 
Table S2 

Study 
characteristics 

17 Cite each included study and present its characteristics. 8-10; 
Figure 1; 
S34-S38 
(Table 
S1) 

Risk of bias in 
studies 

18 Present assessments of risk of bias for each included study. S12-15; 
Figures 
S3 & S4 

Results of 
individual 
studies 

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

Table 1; 
Tables 
S4-S12 

Results of 
syntheses 

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

 10-12 

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. 

10-14; 
S15-S29 

20c Present results of all investigations of possible causes of heterogeneity among study results. 12-14; 
S15-S29 
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20d Present results of all sensitivity analyses conducted to assess the robustness of the 
synthesized results. 

 S15-S25 

Reporting 
biases 

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

S15-S25 

Certainty of 
evidence 

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

10-12; 
Table 1; 
S15-25; 
Table S5 

DISCUSSION   

Discussion 23a Provide a general interpretation of the results in the context of other evidence.  14-17 

23b Discuss any limitations of the evidence included in the review.  17 

23c Discuss any limitations of the review processes used.  17 

23d Discuss implications of the results for practice, policy, and future research.  17 

OTHER INFORMATION   

Registration 
and protocol 

24a Provide registration information for the review, including register name and registration 
number, or state that the review was not registered. 

 1 
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