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INTRODUCTION  

Evidence-based care is the cornerstone of high-quality health service provision; and clinical 
trials of specific interventions are essential in establishing a robust evidence base. In many 
fields multiple trials are conducted that evaluate the same intervention, examining its effect 
amongst different populations and in varied settings. Perhaps unsurprisingly, these often report 
conflicting findings. To make sense of these findings and evaluate the overall effectiveness of 
the intervention, trials are combined using systematic review and meta-analytic methods1,2. 
Such systematic reviews aim to pull together the findings from multiple trials of the same 
intervention, to provide a more comprehensive and robust answer to the question of 
effectiveness. Overall effectiveness is accomplished by combining the effect estimates of trial 
outcomes. Their aggregated sample size provides additional power that can establish whether 
an intervention is statistically and clinically or socially significant3,4. The usefulness of 
systematic reviews and meta-analyses is commonly limited however, because trials examining 
the same intervention often report different outcomes, or where the same outcomes are reported 
they are measured in different ways. This has been noted across multiple areas of health care 
research5-8. Conflicting trial outcomes therefore limit the evidence base and create confusion 
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for practitioners, decision-makers and the public when deciding on the most effective treatment 
for a condition4.  
   
The development of a set of agreed or ‘core’ outcomes, a Core Outcome Set (COS), to be 
recorded in all trials in a clinical field, has been proposed to strengthen research and improve 
evidence-informed decision-making9. Core outcome set development involves a sequence of 
processes: initially the scope, context and setting of trials are determined, followed by 
identification of a comprehensive inventory of relevant outcome domains10, and finally this 
inventory is used to reach a consensus among multiple stakeholders about which outcome 
domains should form a COS.  
   
Identification of a comprehensive inventory of outcomes that have been reported in research is 
increasingly achieved by systematically reviewing potentially relevant trials in the clinical field 
of interest11. However, such reviews may simply identify outcomes important to researchers 
that are relatively easy to undertake. In addition, syntheses of quantitative trials may choose 
easily measurable rather than clinically relevant outcomes12, focusing on outcomes that may 
not speak to the experiences of public stakeholders13.  
   
Input from public stakeholders, including caregivers, parents and patients is key to determining 
relevant outcome domains13; public stakeholder perspectives are sought through a variety of 
methods, including focus groups, consensus conferences, Delphi or Nominal group 
techniques11,14,15. These are often conducted in stakeholder groups that are transdisciplinary in 
nature, comprised of members of the public, doctors and other health care professionals, and 
academic researchers11. Consultations are then initiated to prioritize the domains most 
important to stakeholders (the Core Outcome Set) before deciding on which outcome measures 
to use.  
   
However, power imbalances may limit the extent to which public stakeholders are able to 
contribute where ‘experts’ are also part of the group16,17. Although some COS teams do not 
actively engage public stakeholders in the identification of outcomes for the inventory, many 
will try to identify outcomes from parent/patient/public for the inventory. However, this tends 
to be done using standalone, original qualitative research that can be expensive and time 
consuming, often only sampling a small and very specific population18-20.   Research that 
explores the perspectives, opinions or experiences of the public should inform the range of 
outcome domains identified for core outcome set development15. The aim of the study was to 
examine the potential added value of conducting a synthesis of multiple qualitative studies 
alongside a quantitative review of outcomes. These were conducted to inform consensus group 
meetings where core outcome domains were identified as part of core outcome set development 
in neonatal care. Trials in neonatology report a wide range of outcome measures, making 
synthesis difficult, at risk of bias, or even impossible21,22. We hypothesised that conducting a 
review of qualitative research in addition to a review of trials would identify more outcome 
domains relevant to public as well as to professional stakeholders.  
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METHODS  

Design  

Two separate systematic reviews were conducted23,24, using standard methods which included 
searching multiple sources, inclusion screening, data extraction and synthesis2. One systematic 
review examined outcomes reported in neonatal trials (‘quantitative review’); the other 
considered qualitative research on stakeholders’ perspectives of important outcomes during 
neonatal care (‘qualitative review’). In order to examine what the quantitative and qualitative 
reviews of neonatal outcomes could contribute to the consensus process, a convergent mixed 
methods synthesis was conducted25. The methods and findings from each review were 
compared and contrasted, utilising joint displays that array the findings from each review in 
order to determine the extent that quantitative review results were confirmed by qualitative 
review results and vice versa25. This process is illustrated in Figure 1.  
 
[ADD Figure 1 HERE. Convergent Mixed Methods Synthesis Design (from Creswell 2015 
p.37)] 
 
Once the methods and findings of each review were merged, two researchers (GB&JW) 
discussed and interpreted commonalities and differences between reviews. Interpretations were 
sense-checked by a third researcher (CG).   
     

RESULTS  

The quantitative review identified 24,214 citations, of which 76 trials of interventions were 
included. The qualitative review identified 1,130 citations and included 62 studies that accessed 
the views of parents, carers or patients. Figure 2 and Figure 3 shows the flow of studies 
through each review23,24.  
   
[ADD FIGURE 2 HERE – QUANT REVIEW FLOW OF STUDIES]  
   
[ADD FIGURE 3 HERE – QUAL REVIEW FLOW OF STUDIES]  
 

Comparison of methods  

Searching 
For the quantitative review, we sought references from MEDLINE, CINAHL, EMBASE, and 
CENTRAL, using a combination of free-text and thesaurus terms. To identify studies of 
stakeholders’ perspectives for the qualitative review, we searched MEDLINE, CINAHL, 
EMBASE, PSYCINFO and ASSIA, citation checking of included studies, and Google Scholar. 
Again, a combination of free-text and thesaurus terms were used. Further details of the search 
strings are provided In Appendix 1.  
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Eligibility screening  
To be included in the quantitative review, studies had to:  

• be a randomised controlled trial (RCT) or cluster RCT;  
• involve babies who required neonatal care in a high-income country;  
• include over 100 babies in each arm of the trial (to identify the largest trials with 

potentially more than one outcome of interest);  
• have been published in the past five years (to identify the most current outcomes of 

interest); and  
• be available in English or provide a comprehensible English translation.    

Studies included in the qualitative review had to:  

• be a peer review journal article or funders report;  
• be a primary study seeking parent, clinicians or ex-patient views of care;  
• be concerned with babies who required neonatal care in a neonatal unit;  
• contain qualitative data of neonatal outcomes from the perspectives of parents, 

clinicians or ex-patients;  
• be published within past 20 years; and  
• be available in English or provide a comprehensible English translation    

Data extraction and quality assessment  
For the quantitative review, to extract data from trials a previously identified framework of 
neonatal outcomes ordered by biological health systems was utilised26. As per best practice, 
risk of bias assessment was conducted using a previously validated tool27. For the qualitative 
review, as we were seeking to simply identify outcome domains rather than consider critically 
the depth of the findings, quality assessment of stakeholder views studies was not undertaken. 
Further details of data extraction for both reviews are provided elsewhere23,24.  
   
Analysis  
Using the previously identified framework of neonatal outcome domains26, the number and 
characteristics of different outcomes were categorised by biological health systems within the 
quantitative review. This framework of outcome domains then became the initial conceptual 
framework for the qualitative review. Where studies referred to outcomes that were related to 
neonatal care, textual data were analysed by two researchers to derive common themes and 
new outcome domains developed, using framework synthesis methods17,28. The research team 
approached the study design and analysis using a scientific realist critical perspective29.  
   
Quality assurance  
For the quantitative review, screening and coding were tested by three researchers, to both 
consolidate criteria definitions and to establish a high degree of agreement on studies (90% or 
over). During the qualitative review, after double-screening a sample of papers and agreeing 
criteria all screening was completed by one researcher. For quality assurance, a second research 
screened a random 10% sample of abstracts and titles. Agreement between reviewers was 
assessed by Cohen’s kappa coefficient30.  
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For both reviews, all full text references were screened, coded and (where used) assessed for 
quality by two researchers, with disagreements on inclusion resolved by discussion and a third 
researcher where needed. Reference management, screening and coding was managed using 
EPPI-Reviewer research synthesis software31. Codes and relevant quotes were analysed using 
Microsoft Excel.  
 
In summary, the methods used in each systematic review were very similar. For example, the 
search sources used were appropriate for the types of literature being sought for each review. 
Qualitative research is more often indexed on social sciences databases and more likely to be 
located through searching non-commercial electronic sources32,33. Inclusion criteria were also 
similar in both reviews, with specific study types (i.e. trials or research on stakeholders’ views) 
differentiating each review. Data were collected using the same coding framework, and the use 
of framework synthesis in the qualitative review allowed the framework to be adapted as new 
thematic categories were identified from the qualitative research.  
   
Reviews differed in their approach to synthesis. In both reviews, studies were coded into the 
same analytical framework. However, those studies with data that did not ‘fit’ the framework 
were coded as ‘other’ outcome domains and listed textually by either the name of the outcome 
measure used (quantitative review), or the text indicating that this was considered an effect or 
outcome of care by stakeholders (qualitative review). The textual data were then thematically 
synthesised to infer outcomes, which became the new outcome domains added to the pre-
existing framework.  
 

Comparison of identified outcomes  

Conducting complementary syntheses of quantitative intervention trials and qualitative studies 
of stakeholder’s views allowed us to identify more outcome domains than would have been 
revealed by either synthesis alone. Across the two reviews (N=138 studies), a total of 26 
outcome domains were identified. Figure 4 illustrates the range and proportions of domains 
identified across the studies identified across both quantitative and qualitative reviews.    
   
[ADD FIGURE 4 HERE]  
   
The most frequently identified domains across both reviews were focused on gastrointestinal 
(62%, 85/138 studies), survival (59%, 81/138 studies), or respiratory outcomes (51%, 71/138 
studies). In each case, these domains were populated by a much higher proportion of outcomes 
from quantitative studies (i.e. trials), as shown in Figure 5.  
 
[ADD FIGURE 5 HERE] 
 
The quantitative review identified outcomes classified into a total of 17 different health systems 
outcome domains, compared to 24 outcome domains identified in the qualitative review. Most 
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studies in the quantitative review focused on domains related to biological health systems (e.g. 
respiratory outcomes, gastrointestinal outcomes, or infant survival). In contrast, studies 
included in the qualitative review reported outcome domains that were focused on wider 
psychological and social issues such as parent support, interactions with healthcare 
professionals, infant normality and infant suffering. Developmental outcomes were identified 
similarly in both quantitative and qualitative reviews (34 studies in the quantitative review 
versus 32 studies in the qualitative review).  
   
Comparison of the two sets of outcome domains revealed that over half (58%, 15/26 outcome 
domains) were common to both quantitative and qualitative reviews. Outcome domains were 
also identified which were unique to each type of research: some domains were identified in 
qualitative studies that were not found in trials, and vice versa. These are shown in Figure 6.  
 
[ADD FIGURE 6 HERE] 
 
The qualitative review revealed nine outcome domains not identified in the quantitative 
reviews. These focused most often on themes of parent support (n=30 studies), healthcare 
worker communication (n=30 studies), healthcare worker knowledge and competence (n=23 
studies), infant normality (n=22 studies) and infant suffering (n=15 studies). However, the 
quantitative reviews also produced two unique outcome domains: health care costs (n=7) and 
biochemical variables (n=11).  
   
Even when outcome domains were common to both quantitative and qualitative reviews, the 
nature of information from qualitative and quantitative studies differed. One example of this is 
found in trials utilising the gastrointestinal health system domain: while quantitative studies 
(n=61) tended to use a standardised outcome tool such as Bell staging for necrotising 
enterocolitis to measure a specific outcome, the qualitative studies (n=24) focused on the 
duration and meaning of feeding with such quotes as “I fully breastfed for four months, 100%, 
and I am so proud of that” 34(p.234) 34.  
   
In another example, while quantitative studies employed disparate outcomes such as weight, 
head circumference or developmental measures, it was evident from qualitative studies that 
study participants were concerned with growth in a more holistic manner, where weight may 
or may not be a crucial factor:  
   
“…nurses are aware that increased noise levels in a NICU have detrimental physiological 
effects for the newborn," [which authors suggested lead to] "problems with appropriate growth 
and development. (p.10)35 
   
"The neonatologist came in and said that it was to their benefit to grow quicker, they could 
tolerate it more, their immune system—that’s what is best for them. That’s all she needed to 
say, it was decided by sundown.” (p.695)36 
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"But I don’t look at her as a premature. I don’t know why I don’t look at her as a premature 
baby. I just look at her as a little baby… The doctor says she’s 3 lb underweight. So that’s 
like 20% body weight. But to me I look at her and I don’t see it all. I see this little happy little 
thing!" (p.166)37 
   
A last example illustrates how outcome domains were very similar but appeared to approach 
the outcome from different underlying principles. For example, while several trials assessed 
physiological markers such as blood pressure, heart rate and desaturation events to indicate 
deterioration or improvement in an infant’s condition38-41, nurses in one qualitative study 
identified that infants’ physiological stability was also dependent on low noise levels in the 
NICU35, suggesting more of a focus on wellness. These findings highlight that outcomes may 
also be influenced by factors beyond the treatment under study, and outcome domains should 
include assessment of wider factors beyond the infant’s medical condition.  
   
In summary, systematic reviews of both quantitative and qualitative studies identified 26 
outcome domains to be considered by the COS consensus group. Of these, nine were unique 
to qualitative reviews and, after consensus meetings and the Delphi process exercise, were 
incorporated into the ‘Quality of Life’ outcome domain, forming part of the final core outcome 
set42.  
       

DISCUSSION  
Strengths 

These findings demonstrate that a review of qualitative research on key stakeholders’ views 
about important outcomes complemented those outcome domains identified though a 
quantitative review of trials. A qualitative review identified additional unique outcome 
domains for consideration by core outcome set development consensus groups. They added 
depth of understanding to potential outcome domains that were identified across trials that will 
assist subsequent efforts to identify suitable outcome measures. This is an innovation in the 
application of research synthesis methods. It addresses the call for core outcome set 
development methods that make findings more granular and wider in scope to encompass 
health-related quality of life issues, whilst ensuring that the voices of patients, parents and 
healthcare professionals’ are brought into the consensus development process43. The additional 
diversity and depth of outcome domains identified across both reviews appeared to foster 
discussions between core outcome consensus group members and in subsequent Delphi 
consultation exercises. Some outcome domains identified through qualitative review, that 
would not have been otherwise known, were subsumed into a final core outcome domain.  
 
This is an early example of mixed method research synthesis employed to inform the core 
outcome domain stage of core outcome set development. Just as outcome domains from trials 
can be identified using systematic review methods, outcome domains from qualitative research 
evidence can also be sought, systematically reviewed, and synthesised44. Conducting reviews 
of quantitative and qualitative literature has provided a wider and more nuanced evidence base 
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of potentially important outcomes in neonatal care than would have been identified by a 
quantitative review alone. The findings from this comparison of review methods and findings 
suggest that this type of mixed method synthesis enriched subsequent discussions with key 
stakeholders in COS development, although more evaluation of this method should be explored 
across COS development efforts. Such qualitative research evidence of stakeholder 
perspectives has much to offer the consensus process but has not yet been widely utilised14,19,45. 
This is an efficient way to identify a large number of potential useful outcome domains for 
consensus group discussion20.  
   
Outcome domains identified through a qualitative review of research may reflect outcomes 
more visible to members of the public and health professionals taking part in COS consensus 
development. Derived from primary research with patients, parents and healthcare 
professionals, these identified outcome domains, in turn, may stimulate more discussion 
amongst transdisciplinary COS consensus groups. Consensus group members, and particularly 
members of the public, may feel too intimidated to provide their opinion when faced with 
multiple outcomes from a range of body systems, of which they may or may not have 
experience17,46. Outcomes related to the respiratory system, for example, may not be 
meaningful to public stakeholders who do not have direct experience of them, resulting in less 
discussion amongst consensus group members. However, outcome domains derived from 
research on parent’s, patients’ and professionals’ views identified universal issues more widely 
experienced by public stakeholders and understood by professional stakeholders. For example, 
research citing parents’ concerns about their child developing ‘normally’ and ‘fitting into’ 
school were commonly experienced and understood by both public and professional 
stakeholders, which led to more discussion between consensus group members. These 
particular findings have additional relevance to core outcome set development, given that 
preterm birth has a considerable impact over the lifespan and outcome measures should reflect 
these longer-term outcomes47-49. The expansion of conversations between consensus group 
members constitute more shared knowledge of all stakeholder perspectives, which may 
influence the groups’ choices in outcome domain selection for subsequent Delphi consensus 
processes50.  
 

Dataset limitations 

The qualitative review synthesised outcome domains from studies that did not originally aim 
to prioritise important outcomes, an issue that has been noted elsewhere in COS development19. 
Only three of the 58 included qualitative studies asked participants specifically about 
priorities51-53. These focused on neonatal nurses’ priorities in terms of training and providing 
care. The remaining studies asked participants more generally about their neonatal care 
experiences, and textual data suggested important outcome domains.  
 
It can be argued that the identified outcomes were inferred as important, simply because 
participants in the included qualitative studies identified them. However, without directly 
asking people, this remains a proxy for understanding more directly what is important to people 
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(parents and healthcare professionals) involved in neonatal care. This is not unusual in research 
synthesis, as the aims of primary studies included in reviews do not always match exactly with 
the aims of the reviews themselves54. This results in findings that are tangentially relevant to 
the review, but of use because they discuss some aspect of the review topic that answers the 
review question. It is noted that many outcome domains were identified across multiple 
qualitative studies. These comprised several thousand participants from varied settings and 
across different countries. They are also similar to priorities identified in preterm birth research 
priority-setting exercises55-57. This commonality and magnitude suggest that these outcome 
domains are widely considered important.  
 

Methodological limitations  

As a predominantly aggregative and deductive exercise, categorising qualitative data can be 
challenging, due to the different meanings and wordings adopted across studies. This scoping 
review of the insights gained from narrative text from patients, parents and health professionals 
required additional time for thoughtful sifting and grouping into outcome domains58,45. 
Outcome domain development is further challenged by the necessary removal of broad 
concepts and consolidation of similar concepts prior to the derivation of a final outcome 
domain list for stakeholder consideration58. Here, researcher discussion and agreement were 
crucial to ensure that the meanings of concepts that were subsumed into broader outcome 
domains were retained. The qualitative concepts underpinning many of these outcome domains 
may assist the future selection of appropriate outcome measures.  
 
The use of framework synthesis methods in the qualitative review further addressed some of 
the challenges in the meaning and ordering of qualitative concepts to outcome domains. This 
method offers a very flexible approach to research synthesis. Framework synthesis is suitable 
for mixed methods research synthesis that deals with complex concepts59, because it can 
fractionate and manage heterogenous data to generate, explore and/or test theory. The extent 
of the development of theory depends on the contextual, theoretical and process characteristics 
and on review team challenges (Brunton et al. in press). Examples of framework synthesis 
utilised to scope or map research for policy and research development are increasingly 
evident60-62. It is recommended in similar standard-setting exercises, including both clinical 
and policy guideline development59,63. Used in the context of core outcome set development, 
framework synthesis was employed in the qualitative review to combine and deductively 
summarise individual study findings63. Our use of framework synthesis in this instance is 
aligned more with meta-aggregation methods that seek to summarise concepts in an integrative 
manner, rather than to generate or explore theory64-67.  
 
One limitation relates to the inclusion criteria applied to the quantitative review. Although this 
is the largest review to map outcomes in neonatal randomised controlled trials, it only contains 
a subset of all trials published in this field. The initial searches identified over 900 neonatal 
randomised trials over the five-year period, which was not feasible to review. While including 
more trials may have led to the identification of additional outcomes, the review was limited 
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to the largest trials, in order to focus the review on outcomes that were current, most 
prominently researched and thus most relevant to clinical practice.  
 
Including more trials in our analysis may not have added depth of information. We also found 
differences in the outcomes reported between the two reviews at both outcome domain and 
individual outcome level. Even outcomes common to both reviews reported differences in how 
the outcomes were discussed. This suggests that while a larger quantitative review may have 
identified more outcomes, it is unlikely to have identified the novel outcomes seen in the 
qualitative synthesis.  
 
Qualitative data is not uniformly available across all healthcare topics. Where suitable data 
exists, the use of qualitative evidence synthesis improves the efficiency of COS development. 
In the field of neonatology there have been a considerable number of qualitative studies 
undertaken, and we demonstrate their use here. This may be a less useful method in other areas 
of core outcome set development where there is less qualitative research available. However it 
is not always easily located; searching in social science databases in addition to medical sources 
is recommended32,33. Future research could also consider the benefits of using this method to 
derive public stakeholders’ views in comparison to focus groups and interviews which are more 
commonly used in core outcome set development11,19.  
   
Comparing the methods across two systematic reviews also raised questions about the use of 
risk of bias and quality assessment procedures in systematic reviews used to inform core 
outcome domain identification. Our findings suggest that, if the purpose of such reviews is to 
‘list’ potential outcome domains for discussion rather than to synthesise effect sizes, they 
should be more usefully considered scoping reviews which aim to ‘map’ the research65,68. As 
a starting point for discussion of important outcomes in consensus group meetings, these 
outcome domains were then further critically considered for their credibility, transferability, 
dependability and confirmability69. 
 
 
CONCLUSIONS 
 
Findings from comparing quantitative and qualitative reviews suggest that qualitative synthesis 
is a useful way of adding value in identifying outcomes identified by parents, patients and 
professionals, which were subsequently prioritized in COS development. Qualitative synthesis 
identified a broad range of outcome domains and more depth to outcomes, complementing the 
standard quantitative review undertaken. This represents a novel application of research 
synthesis methods.  Outcomes identified through the qualitative review were independently 
prioritized by the COS development group and emerged in the final COS. Future research could 
compare more directly the benefits of using this method to derive public stakeholders’ views 
in comparison to primary qualitative research currently in use. Such reviews conducted for 
COS development should also more usefully be considered scoping reviews, which could 
improve the efficiency of COS development.  
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HIGHLIGHTS 

• Core outcome set (COS) development is increasingly used to agree sets of outcomes 
to be used across trials, to allow knowledge to be combined across trials in future 
meta-analyses.  

• Outcome domains are identified through a systematic review of trials and through 
qualitative research with key stakeholders. This latter exercise is often time 
consuming with unclear impact.  

• Instead, conducting a qualitative systematic review of research on patients’, parents’ 
and professional caregivers’ experiences alongside a quantitative systematic review of 
trial outcomes to inform COS development in neonatal care identified a wider range 
and greater depth of health and social outcome domains. 

• These were incorporated into the subsequent Delphi process and informed the final 
set of core outcome domains. 

• This qualitative scoping of participant perspectives research, used with systematic 
review of trials, could identify more outcome domains for consideration and provide 
greater depth of understanding to inform stakeholder group discussions in COS 
development. 

 

DATA AVAILABILITY STATEMENT 

The data that support the findings of this study are available from the corresponding author 
upon reasonable request. 
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