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Abstract 

Background  Methods of integrating qualitative data across diverse studies and within multi-site research consortia 
are less developed than those for integrating quantitative data. The development ofsuchmethods is essential to sup-
port the data exchange needed for cross-study qualitative inquiry and given the increasing emphasis on data sharing 
and open science. We describe methods for qualitative data integration within the National Cancer Institute’s Improv-
ing the Management of symPtoms During And following Cancer Treatment (IMPACT) Consortium funded by the Can-
cer MoonshotSM. Data collection and analysis were guided by the Consolidated Framework for Implementation 
Research (CFIR). Our case study highlights potential solutions for unique challenges faced when integrating qualita-
tive data across multiple settings in a research consortium.

Methods  The IMPACT consortium is comprised of three research centers (RCs) each conducting pragmatic tri-
als examining the effectiveness of routine symptom management on patient-centered outcomes. After reaching 
consensus on use of CFIR as the common implementation determinant framework, RCs developed a semi-structured 
interview guide and tailored it to features of their healthcare setting and symptom management interventions. RCs 
conducted interviews/focus groups with healthcare system partners to examine contextual factors impacting imple-
mentation. RCs exchanged 1–2 transcripts (n = 5 total) for purposes of pilot testing the methodology.

Results  Given the heterogeneity of study settings and contexts, it was challenging to simultaneously assign codes 
at both domain and construct levels and the process was resource intensive. Recommendations include employing 
a common framework for data collection and analyses from the outset, coding at domain level first and then incorpo-
rating construct codes, and centralizing processes via a coordinating center (or similar entity) and combining coded 
transcripts using qualitative software. We also generated an iteratively refined codebook that employed the CFIR 
schema and incorporated CFIR 2.0 to provide detailed guidance for coders conducting cross-study qualitative inquiry.

Conclusions  Limited guidance exists on how to support qualitative data integration, data exchange, and sharing 
across multiple studies. This paper describes a systematic method for employing an implementation determinant 
framework-guided approach to foster data integration. This methodology can be adopted by other research consortia 
to support qualitative data integration, cross-site qualitative inquiry, and generate improved understanding of evi-
dence-based intervention implementation.
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Contributions to the literature

•	Few standard practices exist for integrating qualitative 
data across different studies to conduct cross-study 
qualitative inquiry. Developing data integration proce-
dures is critical to generating insights about practice 
improvement across settings and achieving goals of 
open science.

•	This report describes a method for integrating qualita-
tive data using the Consolidated Framework for Imple-
mentation Research illustrated within the context of 
NCI’s Improving the Management of symPtoms Dur-
ing And following Cancer Treatment (IMPACT) Con-
sortium.

•	The method describedcan be applied within research 
consortia and across multi-site studies to support 
qualitative data integration, thereby producing valuable 
insights to improve implementation of evidence-based 
interventions.

Background
While methods for standardizing quantitative data col-
lection and analysis across research studies through the 
use of common data elements, i.e., common measures, 
data collection procedures, and coding/variable con-
struction, are well established [1, 2], there are few stand-
ard practices for how to support integration of qualitative 
data across studies [3]. Although other definitions exist 
[4, 5], in this paper “data integration” refers to the pro-
cess of combining qualitative data to compare experi-
ences across multiple studies and different care delivery 
contexts. Unique challenges to qualitative data integra-
tion exist, including non-standardized and varied data 
collection methods, large volumes of textual data, set-
ting-specific protocols, and context-dependent analytic 
procedures that may require extensive interpretation. 
Yet, developing methods and procedures to exchange 
and integrate qualitative data is critical to ensuring data 
are collected and coded in a rigorous manner and suit-
able for use in conducting qualitative inquiry across stud-
ies and populations to generate valuable insights about 
the process of implementing evidence-based interven-
tions (EBIs) into practice [6]. The importance of develop-
ing these methods is also underscored by the movement 
towards the principles and practice of open science [6, 
7]. For example, the National Institutes of Health (NIH) 
recently revised data sharing policy which now includes 

qualitative data [8]. Public data sharing, and the subse-
quent secondary analysis of qualitative data, is not nor-
mative among researchers in the social and behavioral 
sciences, and even less so in implementation science [7, 
9, 10]. To this end, the National Cancer Institute (NCI) 
has developed a framework for equitable implementation 
data sharing as this issue takes on greater emphasis in the 
field [11].

In recent years, the NIH has funded several research 
consortia, where the inclusion of qualitative data on 
implementation context contributes to the understand-
ing, uptake, and sustainability of EBIs [12–14]. Research 
consortia offer unique opportunities to build an evi-
dence base for implementation of EBIs in diverse settings 
as well as to develop common methods, data collection 
instruments, and analytic approaches that facilitate data 
exchange and support generation of robust evidence. Our 
research consortium is the NCI’s Improving the Man-
agement of symPtoms During And following Cancer 
Treatment (IMPACT) Consortium funded by the Can-
cer MoonshotSM to conduct trials that use implementa-
tion science methods to accelerate adoption of electronic 
health record (EHR)-integrated patient reported out-
come (ePRO) systems and evidence-based symptom 
management [15]. In this paper, we provide a case exam-
ple and outline the steps involved in developing a method 
for qualitative cross-study coding to support consortium-
wide data integration. Specifically, this article describes 
use of the Consolidated Framework for Implementation 
Research (CFIR) for data collection and coding and offers 
solutions to address unique challenges that arise when 
integrating qualitative data across diverse studies within 
the structure of a research consortium.

Methods
IMPACT includes three Research Centers (RCs) and 
a coordinating center. Details about the design and 
methods of these three large pragmatic trials are pro-
vided elsewhere [15–20]. The Implementation Science 
Workgroup (ISWG) was charged with integrating qual-
itative data across RCs. As the RCs had independently 
designed their studies, each had initially proposed a 
distinct implementation determinant framework to 
qualitatively examine contextual factors (e.g., barriers 
and facilitators) impacting implementation. The frame-
works originally were: Normalization Process Theory 
[21], CFIR [22], and the Exploration, Preparation, 
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Implementation, and Sustainment (EPIS) framework 
[23]. The RCs employed a multi-step collaborative deci-
sion-making process that involved reviewing the origi-
nally proposed frameworks and reaching consensus on 
a shared framework to enable comparisons across the 
studies [24]. The RCs decided to use the CFIR to guide 
data integration efforts because of its comprehensive-
ness, and because many of the domains included in 
CFIR subsume domains found in the other frameworks.

Each RC developed a semi-structured interview guide 
tailored to the features of their specific healthcare set-
tings, the interventions being tested, and scaffolded by 
CFIR domains and constructs. This approach ensured a 
common structure for data collection and attention to 
comparable implementation determinants across stud-
ies. Of note, one RC used the updated CFIR 2.0 because 
their data collection began after CFIR 2.0 was pub-
lished [25]. CFIR 2.0 is based on the original framework 
and contains many of the same constructs that can be 
mapped back to the original CFIR. All three of the RC’s 
interview guides included questions from each CFIR 
Domain (Innovation, Outer Setting, Inner Setting, 
Individuals, and Process). Figure 1 provides a summary 
of the ISWG data integration steps and procedures. 

Further details of our methodology are provided in 
Additional File 1.

Results
These efforts to develop and pilot test a methodology to 
integrate qualitative data across three RCs revealed sev-
eral considerations that can inform similar efforts:

•	 During study design, the team should identify a com-
mon implementation determinant framework for 
data collection and analyses prior to constructing the 
interview guide, conducting interviews, or analyzing 
the data.

•	 The team should pilot test an initial transcript to 
ensure investigators have a common understand-
ing of what data elements to code, how each code 
is defined, and fluency in applying the definitions to 
transcript excerpts. Although investigators had expe-
rience using CFIR, we used the first transcript as a 
“trial run” where coding was done deductively at the 
domain level first (e.g., “Intervention Characteristics”) 
and then constructs (e.g., “Innovation Adaptability”) 
were incorporated. Other groups have used a simi-
lar approach to prospectively maintain consistency 

Fig. 1  Implementation Science Workgroup steps and procedures for integrating qualitative data across the IMPACT consortium. RC, Research 
Center; IRB, Institutional Review Board
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in coding and support coders in efficiently reaching 
agreement in the coding process [26].

•	 Future research consortia should employ a coordi-
nating center (or similar entity), or support an RC to 
assume this role, to help establish centralized pro-
cesses including codebook development and mainte-
nance, combining coded transcripts using qualitative 
software, and to facilitate collaboration across RCs in 
a consortium as they are performing coding activities 
and resolving discrepancies.

•	 If the interventions and/or implementation strategies 
being tested are highly disparate across studies, quali-
tative data integration across studies may be more 
challenging to achieve and would also be unlikely 
to generate meaningful information to guide future 
implementation efforts. Similarly, if the types of par-
ticipants recruited for qualitative data collection are 
likely to have different experiences of the implemen-
tation determinants (i.e., patient perspectives versus 
health care system stakeholders) data integration 
may not be advisable.

In addition, our methodology generated a codebook 
designed to be disseminated to the RCs to promote a 
consistent method for coding shared qualitative data 
and addressing research questions about implementa-
tion of ePROs for cancer care (see Additional File 2). The 
codebook incorporates new constructs from CFIR 2.0 to 
allow for continuity of our data integration and ensure 
relevancy of our approach. Although all the coders were 
experienced qualitative researchers, challenges arose 
along the way due in part to different levels of experience 
using CFIR. This resulted in initial coding disagreements 
across many CFIR domains and constructs that were 
resolved through coding refinement and calibration. For 
example, during the coding process there was confusion 
across the studies about whether a transcript reference 
pertained to a component of the intervention itself (i.e., 
“Intervention Characteristics” domain), or to the imple-
mentation of the intervention (i.e., “Process” domain). To 
address this issue, each RC developed a table that clearly 
distinguished the intervention components (e.g., com-
ponents related to the electronic collection of symptom 
data) and implementation strategies (e.g., clinical alerts 
to providers for severe symptoms), which was included in 
the codebook (see Additional File 2, pgs. 20–21).

Another challenge was navigating the “Roles” sub-
domain which was added to the “Individuals” domain 
as part of CFIR 2.0. Coders found it difficult to assign a 
CFIR-defined role for some clinicians (e.g., physicians, 
nurses, social workers), particularly because their roles 
(e.g. innovation deliverers, innovation recipients, imple-
mentation team members) differed across the studies, 

and in some cases one individual functioned in multi-
ple roles (e.g. member of the care delivery team and an 
implementation team member). To address this issue, 
each RC specified which position(s) corresponded to 
each of the CFIR “Roles” and provided specific examples. 
Additional file  3 includes definitions and inclusion cri-
teria for constructs within the “Roles” subdomain along 
with details of coding discrepancies that arose, and our 
approach to achieving a consensus around a shared inter-
pretation and assignment of a code to a specific excerpt.

Discussion
This Short Report illustrates with a case example the 
development of a method to integrate qualitative data 
across multiple centers within a research consortium. 
We used a common implementation determinant frame-
work, CFIR, to shape our data collection and integration 
efforts. In marked contrast to quantitative data, limited 
guidance exists in the literature about methods to inte-
grate qualitative data across individual research studies, 
including studies conducted as part of a research con-
sortium. However, methods development to support 
qualitative data exchange and integration has become 
increasingly important given an increased shift among 
funders towards data sharing, desire for more open sci-
ence, and the potential for qualitative data from multiple 
sites to yield valuable insights to inform EBI implemen-
tation [9]. Use of common interview questions facilitates 
subsequent cross-study analyses, but it is not always 
feasible to achieve that level of standardization within a 
consortium. Moreover, imposing that level of uniform-
ity across diverse study contexts could detract from the 
overarching goal of including qualitative data. Qualitative 
methods are typically included in implementation studies 
to provide information about barriers and facilitators to 
EBI adoption, and to understand strategies and processes 
that are needed to support implementation of the EBI to 
achieve sustained adoption [3]. Importantly, our goal was 
not to develop a method for harmonizing the data ele-
ments, as it was not possible or desirable given the dif-
ferent sampling strategies and data collection processes 
across the studies. Thus, we provide here one method for 
integrating qualitative data across multiple studies using 
a common coding schema derived from CFIR.

We found our process was feasible yet challenging 
in several ways. Given the heterogeneity of qualitative 
research methods used (individual interviews versus 
focus groups, different participant inclusion criteria, and 
different semi-structured interview guides) there were 
some difficulties selecting the most appropriate codes at 
domain and construct levels. The introduction of CFIR 
2.0 midstream amplified these complexities. However, 
we determined CFIR 2.0 would be useful for our data 
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integration efforts because of the emphasis on specific 
roles and characteristics of individuals involved in the 
study and addition of relevant new subconstructs. In 
addition, investigators often noted challenges in inde-
pendently coding transcripts before meetings because 
they lacked information about another RC’s EBI and/or 
implementation context, especially when participants 
referred to specific terms or roles only used in that set-
ting. Meetings to review transcript coding served as 
opportunities for reflexive discussion between “insiders” 
and “outsiders” on each RC study. Investigators who were 
not involved in the work being described in the transcript 
asked probing questions that generated refection on what 
was happening in the data and the context, how CFIR 
codes were being applied, and what assumptions or per-
spectives shaped interpretation. This discussion provided 
additional details or examples for the codebook, and in 
some cases, investigators changed their original cod-
ing based on the discussion. Inclusion in the codebook 
examples of quotes from each transcript and describing 
reasons to select a specific code versus a related code 
also helped to address this challenge and improved coder 
agreement. Further, developing the methodology for data 
integration was time-consuming and resource intensive, 
and as such it may not be feasible for studies operating 
with limited time and funding. However, investment in 
this process was intended to help the RCs to come to 
agreement on coding schema, thereby facilitating more 
efficient and reliable coding efforts for cross-consor-
tium analyses. Lastly, the interventions being evaluated 
in the IMPACT consortium were somewhat distinct in 
their approach, which introduced challenges in coding 
as described above. At the same time, while the specif-
ics of the intervention form varied across RCs, all had the 
shared function of implementing ePROs surveillance in 
ambulatory oncology care. Consequently, the RCs had 
many common components, thereby aiding our data 
integration efforts.

Despite these challenges, our work has several impor-
tant features that enhance rigor and reproducibility. 
First, implementation science offers many frameworks 
from which to assess implementation determinants. As 
described in previous research consortia, identification of 
a common framework is a critical first step in the process 
of establishing common measures [27, 28]. Our study 
adds to the literature by illustrating that use of a com-
mon framework, such as CFIR, prior to the commence-
ment of the qualitative work can enhance standardization 
of measurement and data collection, coding, and support 
data exchange and integration in research consortia.

A second strength was our approach to code at a higher 
level first and then incorporate subconstructs into sub-
sequent rounds of coding as the team became more 

familiar with construct definitions and the codebook 
was iteratively refined. This helped to ensure interpretive 
consistency of CFIR constructs and to establish an initial 
familiarity with the codes. In our case, CFIR provided 
the domains and subconstructs, but a similar approach 
could be used with other multi-layered implementation 
determinant frameworks, such as the Exploration, Prepa-
ration, Implementation, and Sustainment (EPIS) model 
[23], Practical Robust Implementation and Sustainability 
Model (PRISM) [29], and integrated Promoting Action 
on Research Implementation in Health Services (i-PAR-
IHS) framework [30]. Our approach may also be applied 
to CFIR combined with Normalization Process Theory 
(NPT) for exploring more granular implementation pro-
cesses [31].

As is the case with any qualitative study with multi-
ple coders, it is important for the research team to build 
consensus on codebook definitions. To that end, an addi-
tional strength of our methodology was our development 
of pragmatic tools (e.g., tables) documenting study-spe-
cific features that may differ across the studies we were 
trying to integrate. For example, consistent with updated 
CFIR guidance [25], we developed a table that distin-
guished the innovation being implemented from the 
implementation strategies to ensure consistency in cod-
ing (see Additional File 1, pgs. 20–21). A similar process 
was undertaken to ensure consistency in coding for the 
“Roles” subdomain (see Additional File 3). Other stud-
ies may similarly need to develop a set of decision rules 
or guidelines as part of their coding schema to support 
agreement among coders and enhance reproducibility. 
A key next step will be to use the codebook developed 
in the IMPACT consortium to answer high priority 
research questions related to implementation of ePRO 
systems in cancer care.

There are some limitations that should be noted. First, 
one investigator from the coordinating center manu-
ally entered coding into Nvivo to allow for coding com-
parison. This was done due to lack of compatibility of 
different versions of Nvivo across the RCs. From a data 
management perspective, this was possible for our study 
given the small sample of transcripts but may not be feasi-
ble if there are many transcripts to be coded. Future con-
sortia should plan for ways to optimize their workflows 
and utilize interoperable software solutions. Second, it is 
possible some CFIR constructs may not be represented in 
this sample of transcripts. Thus, some coding decisions 
that may have arisen with a larger sample of transcripts 
may not be fully addressed within the codebook. At the 
same time, we purposively sampled transcripts to ensure 
inclusion of transcripts from each RC, and selected 
transcripts with detailed textual data that would allow 
for broad application of CFIR constructs. Further, the 
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objective of this work was not to achieve data saturation, 
but rather to develop a generalizable methodology that 
could be used by our consortium and other consortia for 
cross-study qualitative inquiry.

Conclusions
There are many potential benefits to integrating quali-
tative data, including the ability to synthesize findings 
across studies to generate valuable insights to improve 
implementation of EBIs. However, historically, qualita-
tive data have not been shared and cross-study analy-
ses are infrequently conducted. We present a systematic 
approach for qualitative cross-study coding and data inte-
gration informed by CFIR. It is anticipated this approach 
can be applied across multi-site studies and within the 
structure of research consortia to support exchange and 
integration of qualitative data and public data sharing, 
generating new insights that achieve sustained adoption 
of EBIs in the delivery of healthcare to diverse individu-
als, settings, and communities.
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