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Abstract

Background To understand and prevent sport injuries, scholars have employed different scientific approaches and
research methods. Traditionally, this research has been monodisciplinary, relying on one subdiscipline of sport science
and applying qualitative or quantitative research methods. Recently, scholars have argued that traditional approaches
fail to address contextual components of sport and the nonlinear interactions between different aspects in and
around the athlete, and, as a way forward, called for alternative approaches to sport injury research. Discussion of
alternative approaches are today taking place, however, practical examples that demonstrate what such approaches
entails are rare. Therefore, the purpose of this paper is to draw on an interdisciplinary research approach to (1) outline
an interdisciplinary case analysis procedure (ICAP); and (2) provide an example for future interdisciplinary sport injury
research.

Methods We adopt an established definition and application of interdisciplinary research to develop and pilot the
ICAP for interdisciplinary sport injury teams aiming to integrate qualitative and quantitative sport injury data. The
development and piloting of ICAP was possible by drawing on work conducted in the interdisciplinary research pro-
ject“Injury-free children and adolescents: Towards better practice in Swedish football” (the FIT project).

Results The ICAP guides interdisciplinary sport injury teams through three stages: 1. Create a more comprehensive
understanding of sport injury aetiology by drawing on existing knowledge from multiple scientific perspectives; 2.
Collate analysed qualitative and quantitative sport injury data into a multilevel data catalogue; and 3. Engage in an
integrated discussion of the collated data in the interdisciplinary research team.

Conclusion The ICAP is a practical example of how an interdisciplinary team of sport injury scholars can approach
the complex problem of sport injury aetiology and work to integrate qualitative and quantitative data through three
stages. The ICAP is a step towards overcoming the obstacles of integrating qualitative and quantitative methods and
data that scholars have identified.
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Introduction

Traditionally, sport injury researchers study injury aeti-
ology in youth athletes from the perspective of one
scientific discipline (e.g., exercise physiology, biomechan-
ics; sport psychology; sport sociology). Broadly speak-
ing, researchers of these disciplines follow distinctive
assumptions of what an injury is and what research ques-
tions, ethical stances, research methods and interpreta-
tions and explanations of results are most appropriate
to researching injury aetiology in youth athletes [1-3].
Biomedical scholars, for instance, often regard an injury
to be related to identifiable individual physical factors
and apply quantitative methods to test if components
such as muscle strength previous injury, and growth and
maturation are related to injury aetiology [4—6]. Sport
sociologists often understand sport injury as a socially
constructed phenomenon and apply qualitative meth-
ods to interview youth athletes about the coach-athlete
relationship and/or observe contextual aspects such as
the training environment [7, 8]. To study aspects such as
injury experiences, consequences and perceptions, sport
psychology researchers oftentimes use either quantitative
[9], qualitative [10] or mix qualitative and quantitative
methods [11].

The predominant monodisciplinary approach to sport
injury research has provided extensive knowledge on
injury aetiology in youth athletes. In recent years, how-
ever, several sport injury scholars have critiqued the
traditional monodisciplinary approach and suggested a
turn to complexity approaches to account for the multi-
faceted nature of sport injury aetiology [12—17]. The key
argument is that contemporary research has not been
accounting for the nonlinear interactions between dif-
ferent components across different dimensions, such as
interactions between people and the physical and social
environments, and thus, does not consider the unpre-
dictable, fluid, and flux nature of sport injuries. Instead,
the scholars suggest a framework away from risk factors
towards identifying risk patterns and looking deeper
into the complex nature of sport injury aetiology [12,
13, 15-17]. To achieve this goal, however, scholars con-
sider how to best address complexity differently, and best
practice examples are a work in progress for sport injury
research. To address this gap and to contribute to the
current discussion on alternative approaches we propose
that interdisciplinarity offers potential. We have adapted
and applied the definition of interdisciplinarity based on
Julie Klein and William H. Newell [18], who have signifi-
cantly influenced the field of interdisciplinary research in
the past 40 years. These scholars define interdisciplinar-
ity as a research process that addresses a complex phe-
nomenon that cannot be dealt with adequately by a single
scientific discipline. To fit Klein and Newell’s definition
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to the team context within which we conducted inter-
disciplinary research, we adapted Klein and Newell’s [18]
definition which in this article involves collaboration of
researchers specialising in different scientific disciplines
and methodological approaches, and the application of
both qualitative and quantitative methods.

The need for interdisciplinarity in sport injury research
was first called for by Burwitz et al. [19] in the 1990s.
Since then, several sport science scholars have argued
that research on athlete health and wellbeing requires a
holistic and multidimensional approach, where schol-
ars from different disciplines collaborate [20-22]. The
rationale is that different scientific perspectives and
research methods have established important insight
into sport injury aetiology and can thus address a greater
range of components that influence sport injury aetiol-
ogy. The different disciplinary insights offer a means to
facilitate an integrated understanding and discussion of
sport injuries in relation to individual players’ context
and situation, which has the potential to extend exist-
ing insights [19, 22, 23]. For example, and as demon-
strated by sport science scholars Schofield, Thorpe, and
Sims [24], their bringing of qualitative sociological data
into dialogue with quantitative physiological data helped
the team to draw novel conclusions as to which athletes
were struggling with health problems, which eventu-
ally led to new insight and a return to the empirical data
for a second stage of analysis. Such new and integrated
insight into athlete health is necessary to develop pre-
vention strategies that are more effective in addressing
the components of sport injury aetiology. To that end,
this paper contributes with a piloted procedure on how
to work in an interdisciplinary team with qualitative and
quantitative data in sport injury research. Specifically, the
purpose of this paper is to draw on an interdisciplinary
research approach to (1). outline an interdisciplinary case
analysis procedure (ICAP); and (2). provide an example
for future interdisciplinary sport injury research.

Interdisciplinary research and implications for data

analysis

Interdisciplinary scholars Klein and Newell [18] define

interdisciplinary research as:
a process of answering a question, solving a problem,
or addressing a topic that is too broad or complex
to be dealt with adequately by a single discipline or
profession ... [interdisciplinary research] draws on
disciplinary perspectives and integrates their insights
through construction of a more comprehensive per-
spective [18 p3].

Interdisciplinarity thus constitutes both a research
approach and a process that is developed for the study of
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complex systems [23]. A key aspect of interdisciplinary
research is integration: “..crafting an integrated synthesis
of the separate parts that provide a larger, more holistic
understanding of the question, problem or issue at hand”
[18 p12; emphasis in original]. Detailing this definition,
interdisciplinarians Repko, Szostak and Buchberger [25]
outline that integration is a cognitive process, where the
researcher(s) evaluate disciplinary knowledge from mul-
tiple scientific perspectives and create a more compre-
hensive understanding of the problem under study based
on the disciplinary knowledge. The common ground is,
according to several interdisciplinary scholars, neces-
sary for integration of disciplinary insight to be possible
[25, 26]. For interdisciplinary sport injury research, we
took this to mean that a team of disciplinarians, could
collaborate, share, and integrate disciplinary knowledge,
and engage in a discussion during which qualitative and
quantitative data could be integrated.

The interdisciplinary research approach outlined
above may seem familiar to scholars conducting mixed
methods research in, for example, health research and
sport psychology [27, 28]. Mixed methods research does
indeed often aim to integrate qualitative and quantitative
methods and data to gain broad and deep understand-
ing and to generate unique insight into multifaceted
phenomena [27, 29, 30]. However, the type of interdis-
ciplinarity proposed in this paper differs from the mixed
methods research approach by involving strategies for
dealing with an array of ontological, epistemological, and
contextual challenges that often exist or emerge when a
team of disciplinarians collaborate. For example, interdis-
ciplinary teams in sport science research can experience,
and have experienced problematic power relationships,
language barriers, and misunderstandings that compli-
cate the integration of qualitative and quantitative data if
these issues are not dealt with in the team [22, 24, 31].
Such teamwork and related onto-epistemological differ-
ences have received sparse attention in mixed methods
research [32—34]. Therefore, to account for these differ-
ences, interdisciplinarity does not only involve strategies
for integrating methods and data, but also for integrating
disciplinary knowledge to create a more comprehensive
understanding of the problem under study, which is nec-
essary for integration to be successful [26].

With the potential and challenges of interdisciplinary
research in mind, how can qualitative and quantitative
data be integrated in an interdisciplinary research team
context? As we could not locate established procedures
for interdisciplinarity in sport science and sport injury
research, we draw on suggestions of an applied interdisci-
plinary process developed by Newell and colleagues [26,
35], which constitutes integrative steps to guide research-
ers through the decisions made in the interdisciplinary
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process. According to these scholars, integration cannot
follow an algorithm; rather, integration requires ana-
lytical reasoning and creative thinking as the interdisci-
plinary research process and its steps are iterative and
complex [26, 35]. Moreover, being humble, respectful of,
and acknowledging each other’s perspectives has been
recognised as valuable cognitive skills when aiming to
integrate knowledge and data across disciplinary bor-
ders [22, 36]. To successfully conduct integrated research,
then, efforts beyond those associated with conducting
high-quality disciplinary research and mixed methods
approaches are necessary [26]. First, researchers need to
understand a problem from different perspectives and
disciplines. Second, researchers need to consider differ-
ent disciplinary views and the methodological toolkits
that the disciplines constitute. Finally, it is important
that researchers embrace a holistic approach — an under-
standing of how disciplinary ideas and information relate
to a problem and to each other. In sum, as the holistic
thinking involved in interdisciplinary research opposes
the traditional reductionist disciplinary strategy, interdis-
ciplinary research is not “business as usual” [26 p262].

To develop an interdisciplinary case analysis procedure,
which became the ICAP, we draw on research conducted
in the interdisciplinary research project “Injury-free chil-
dren and adolescents: Towards better practice in Swed-
ish football (the FIT project) [37]. The purpose of the FIT
project was to provide evidence-based interdisciplinary
injury prevention strategies. The project aimed to pro-
duce a comprehensive and integrated picture of injury
aetiology in a sample of male and female Swedish foot-
ball players aged 10 to 19. The research team consisted
of scholars from four scientific disciplines—biomechan-
ics, sport medicine, sport sociology, and sport coaching.
Based on the four scholars’ respective scientific expertise,
qualitative data was generated through interview and
observation-studies and quantitative data through bio-
medical measurements (kinematics/movement; strength;
joint range of motion/flexibility; Peak Height Velocity
(PHV)) and a longitudinal questionnaire study imple-
menting an adapted version of the OSTRC-H question-
naire [38]. Upon completion of the studies, qualitative
and quantitative data were analysed according to their
respective disciplinary data analysis methods and quality
standards (e.g., thematic analysis for qualitative interview
and observation-data; statistical procedures for biomedi-
cal data). The next step was to perform integrated data
analysis, which led us to the development of the ICAP.

The Interdisciplinary Case Analysis Procedure (ICAP)

The ICAP is a flexible, circular, and iterative procedure
entailing three stages (see Fig. 1). The stages reflect the
research process of a team of disciplinary researchers
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Stage 1

Creation of
comprehensive
understanding

Stage 2

Collation of
qualitative and
guantitative data

Stage 3

Team meeting and
discussion

Fig. 1 The three stages of the Interdisciplinary Case Analysis
Procedure (ICAP)

aiming to integrate data through an interdisciplinary
data analysis procedure. In stage 1 and taking seriously
the need for integration of disciplinary insights early in
the research process, the aim is to create a comprehen-
sive understanding of the phenomenon/a that the pro-
ject team aims to study based on the scientific disciplines
included in a project. In stage 2, qualitative and quanti-
tative data, analysed according to their respective disci-
plinary standards, are brought together. Finally, in stage
3, the collated data is discussed through a team meet-
ing consisting of the researchers representing the data
included in step 2.

Stage 1: Creation of comprehensive understanding

In stage 1, the aim is to create a comprehensive under-
standing of the problem that the project team intends to
study based on the scientific disciplines included in the
project [23]. To create comprehensive understanding, it
is necessary that the team members find a common lan-
guage, recognise conflicts and their unique strengths, and
the disciplinary knowledge each member brings to the
study [23]. In this stage, the either/or disciplinary think-
ing is replaced by both/and thinking requiring the disci-
plinarians to “think outside of the box” [26 p260].

For the FIT project to create comprehensive under-
standing of sport injury, we held several team meet-
ings to discuss and reflect upon our different research
approaches and understandings of sport injury aetiology.
The meetings were carefully planned and led by the pro-
ject leader, who aimed to be inclusive in type of language

(2023) 23:110

Page 4 of 9

and making room for all disciplinary perspectives. We
also reviewed diverse disciplinary literature relevant to
sport injury, with a particular focus on youth football, to
critically reflect upon onto-epistemological differences in
sport injury research for the narrative review article we
published together [39]. Through reviewing literature,
we also considered the basic assumptions of complexity
thinking, especially in relation to nonlinear interactions
between different components in the athlete’s context.
Moreover, the project was presented within and outside
of academia to gain additional knowledge on discipli-
nary research approaches and sport injury aetiology in
youth athletes. The planning and implementation of the
FIT project’s four sub-studies also taught us more about
the differences in qualitative and quantitative methods
in relation to concepts such as recruitment, validity, and
reliability. Finally, all researchers had the opportunity to
participate in the respective studies, where, for example,
the sport coaching researchers participated in the bio-
medical testing.

Stage 2: Collation of qualitative and quantitative data

The aim of Stage 2 is to bring together qualitative and
quantitative data in preparation for stage 3’s integrated
discussion of injury aetiology.

For the FIT project, we focused on one single case of
a female player aged 14 that had participated in all four
studies included in the FIT project. This entailed two
steps: First, individual analysis of the different datasets
using suitable data analysis methods (i.e., thematic analy-
sis for qualitative interview and observation-data; statis-
tical procedures for biomedical data). Second, collation
of the analysed data per research participant in a mul-
tilevel data catalogue in the form of an Excel document
(see supplemental online file). The idea of this catalogue
is to visualise and collate in a common “space” qualita-
tive and quantitative data to provide a foundation for the
integrated discussion in stage 3. The multilevel data cata-
logue entails six levels of information (see Table 1 for a
simplified overview; for a more comprehensive descrip-
tion of the six levels, see the supplementary file).

In level 1, to demonstrate the FIT project’s disciplinary
perspectives, the multilevel data catalogue is divided
into one biomedical (biomechanics, sport medicine)
and one sociological (sociology, sport coaching) section.
The purpose of level 2 is to show the different types of
measurement and research methods employed under
each disciplinary perspective. The columns in level 2 are
divided into different biomedical- and sociology-themes
(e.g., strength measurements; observation, interview).
Level 3 specifies the type of data measured and gener-
ated for each of the themes. For example, for the strength
theme, the hip abduction/adduction ratio is listed in
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separate columns. For the interview theme, topics such
as “knowledge about injury and injury prevention” are
listed. Level 4 contains data excerpts to demonstrate the
type of qualitative and quantitative data from the indi-
vidual analyses of the injured football player. Quantitative
data is represented in numeric form (for example results
from the strength measurements) while qualitative data
is represented in textual form (for example quotes from
the interview). Level 5 shows the reference value for qual-
itative and quantitative data. For the former, codes were
given through a qualitative thematic analysis procedure
[41]. For the latter, individual biomedical data was cal-
culated and compared to the mean values of one refer-
ence group “females aged 14—19” Finally, level 6 contains
interpretation and evaluation of the qualitative and quan-
titative data in relation to reference values and literature.
This level lays the most important groundwork for the
team discussion and continuation of data integration for
stage 3.

Stage 3: Team meeting and discussion

In stage 3, the aim is for the researchers from the differ-
ent disciplines included in the interdisciplinary project
to meet and discuss the collated qualitative and quan-
titative data. According to Newell [26 p261], the goal of
this interdisciplinary stage is to “achieve a balance among
disciplinary influences on the more comprehensive
understanding’, i.e., no disciplinary perspective should
dominate the discussion. The qualitative and quantita-
tive data about the complex problem (i.e., sport injury)
is in this stage examined to “identify patterns of behav-
iour” [26 p261], or relationships (interactions) between
different components in the system that influence injury
aetiology.

For the FIT project, stage 3 was conducted through a
team meeting consisting of researchers representing the
scientific disciplines included in the project. The dis-
cussion was moderated by one of the researchers in the
team, who had experience from the FIT project’s four
sub-studies and knowledge of interdisciplinary research.
The data catalogue containing analysed data served as the
basis for the two-step discussion: First, each researcher
presented interpretations of the analysis of data relevant
to their disciplinary expertise. Their interpretations were
related to the FIT project’s overarching aim and were not
yet specific to a specific case/research participant. Dur-
ing each researcher’s statement of the analysed data, the
other team members were invited to ask questions, which
is argued to enable a deeper understanding of the prob-
lem at hand [42]. Second the different perspectives and
data were related to the 14-year-old female player’s injury
in a joint discussion. The integrated discussion was also
a way to identify different patterns in the empirical data.
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Implications for interdisciplinary injury data analysis

As part of the process of developing and piloting the
ICAPD, we have encountered four issues that have implica-
tions for the use of the procedure and future research.

First, to facilitate the collation of qualitative and quan-
titative sport injury data in interdisciplinary research,
we experienced that the different assumptions regarding
disciplinary perspectives and qualitative and quantitative
data require consideration early in the interdisciplinary
research process. We propose that this consideration
is vital as underlying ontological, epistemological, and
methodological assumptions can complicate interdis-
ciplinary research and integration due to misunder-
standings and difficulties in reflecting and verbalizing
these assumptions among members of interdisciplinary
research teams. Therefore, the ICAP was, and needs to be
part of a purpose-driven interdisciplinary research pro-
cess that focuses on integration of disciplinary perspec-
tives and research methods already in the planning and
designing-phase of a project.

Second, as differences in assumptions influence how
researchers define and research a phenomenon, it is nec-
essary to facilitate collation through three circular, itera-
tive, and pragmatic stages that enable teamwork across
disciplinary borders. Indeed, working interdisciplinarily
requires spaces, or “a community of research practice”
[3 p56] within and through which the team can explore,
negotiate, and reflect upon their commonalities and dif-
ferences in scientific perspectives [43]. We have therefore
found that it was of great importance that the team fol-
lowed a procedure through which we met on a regular
basis and had a team leader that supported methodo-
logical flexibility throughout the process. Such regular
team meetings have indeed been found to facilitate the
development of strategies that can help bring qualitative
and quantitative materials together [24]. Following such
a procedure does not, however, mean that working inter-
disciplinary is a strict and linear process. On the con-
trary, we did, for example, experience that we had to go
back to stage 1 and learn more about concepts such as
reliability, validity, credibility, generalisability, and trans-
ferability in relation to qualitative and quantitative meth-
ods [44] when interpreting the data in stage 3.

Third, and to further facilitate collation of qualitative
and quantitative data in an interdisciplinary research
team context, we noticed that the team benefitted from
including a researcher with knowledge of interdiscipli-
nary research and the different disciplines included in the
project. We found this particularly important in stage 3
of the ICAP, when the team discussed the compiled data
in relation to the injured player. When the discussion
reached a dead-end, or when the disciplinarians mis-
understood each other or the data, the interdisciplinary
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researcher moderator could clear up misunderstandings
by, for example, pointing out how the different disci-
plines understand and interpret concepts differently and
helping the team to find a common language. It occurs,
for instance that qualitative and quantitative data con-
tradict, which can be seen as a problem and an obstacle
for integration [31]. Including an interdisciplinarian in
the integration phase can, however, help the team use
the contradictions in data to create new insight into the
problem under study [31], which is key in Newell’s inter-
disciplinary process [26]. The idea of the interdisciplinar-
ian, [26] or interlocutor, [30] as someone in the middle,
who takes part in dialogue and conversation with the dis-
ciplinarians, can help the team see beyond their discipli-
nary borders, create unity, and refocus the team’s efforts
towards constructive engagement in knowledge produc-
tion [43]. Although the interdisciplinarian might not be
able to eliminate possible power inequalities between
the disciplinarians, paying attention to these bounda-
ries and engaging the team in conversation can facilitate
a common and interdisciplinary understanding of sport
injury aetiology. For the FIT project, the interdiscipli-
narian helped the team to establish several aspects that
needed further development, such as a need for a larger
quantitative data set to be able to finalise the quantitative
analysis as well as a need for additional cases to find pat-
terns between cases. The team also realised the need for
discussing the qualitative data in relation to findings and
interpretations from similar qualitative research.

Fourth, we have noticed that successful integration
requires a common understanding of what integration
means in the team and where in the research process
integration should take place. For the FIT project, inte-
gration involved a comprehensive understanding of sport
injury aetiology in stage 1 [39], the collation of qualita-
tive and quantitative data in one common space in stage
2 (the multilevel data catalogue), and an integrated dis-
cussion in stage 3 which together facilitated our inter-
disciplinary understanding of sport injury aetiology.
There are, however, differences in degrees of integration
[45]. Sometimes, for example, integration of knowledge
and the collaborative process includes actors outside of
academia and can lead to the creation of a new frame-
work, which can generate a fundamental epistemological
shift [36, 43]. Being clear in the beginning of a project on
what, when, and how to integrate is key for sucessful col-
laboration across disciplinary boarders.

Finally, some methodological limitations need to be
considered before conducting an integrated analysis
procedure such as the ICAP. First, the ICAP is a com-
plex procedure to carry out and requires more time,
resources, and expertise than traditional analysis pro-
cedures. Second, there is a lack of research on the
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integration of qualitative and quantitative data in the
interdisciplinary research context, and more research is
needed on the integrated potential of such an approach
and process. Finally, in the interest of better understand-
ing the complexity of sport injury aetiology, there is a
need to explore the pragmatic negotiations that an inter-
disciplinary research team needs to make when integrat-
ing seemingly opposing worldviews, methods, and data.

Conclusion

The purpose of this paper was to draw on an interdisci-
plinary research approach to (1) outline an interdiscipli-
nary case analysis procedure (ICAP); and (2) provide an
example for future interdisciplinary sport injury research.
The Interdisciplinary Case Analysis Procedure (ICAP)
consists of a three-stage process that allowed us to cre-
ate a more comprehensive understanding of sport injury
aetiology, collate qualitative and quantitative data in a
multilevel data catalogue and engage in an integrated
discussion to identify patterns in the empirical data.
Working interdisciplinarity is not business as usual and
requires researchers to adopt certain cognitive skills that
might be outside of their disciplinary comfort-zone. Cre-
ativity, flexibility, and openness are key such skills.

While we have developed the ICAP specifically for an
interdisciplinary youth sport injury research project, the
procedure is generic and can be applied in interdiscipli-
nary research addressing other complex phenomena.
For researchers who aim to adopt (and adapt) the ICAP,
it is important to keep in mind that the procedure is not
“just” about mixing or integrating qualitative and quanti-
tative data, it includes strategies to integrate disciplinary
knowledge and consider onto-epistemological differences
throughout the whole research process. In so doing, the
ICAP is a step towards overcoming the obstacles of inte-
grating qualitative and quantitative methods and data
that scholars have identified. It is our hope that sport sci-
ence and other researchers will consider and apply ICAP
in the interest of better understanding the complexities
of a phenomenon under study.
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