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1.	Purpose

To provide recommendations and resources to promote high-quality research. 

2.	Context

High performance sport research funded, supported and/or undertaken by the Australian Institute of Sport (AIS).

3.	High-quality research

The importance of high-quality research is highlighted by 

the National Health and Medical Research Council (NHMRC) 

as: 

“High-quality research that is rigorous, transparent 

and reproducible contributes to scientific progress. 

It is essential for the translation of outcomes into 

practical and clinical applications and evidence‑based 

policy, delivering the highest possible value for 

research investment and promoting community trust 

in scientific findings.”

3.1	 Importance of high-quality research
Whether questionable research practice is deliberate or 

unintentional, the outcome is always the same: a waste 

of research and public funding. Poor quality research 

has little value for end-users such as the athletes, 

practitioners, sports organisations and society.1 Poor 

methodology may lead to exaggerated and/or inaccurate 

claims that are ethically questionable. Further, decisions 

made based on flawed evidence can be harmful. To 

overcome this potential pitfall, ideas need to be explored 

with good research methodology to reap the benefits. 

Science should be reproducible. According to the 

manifesto for reproducible science,2 “improving the 

reliability and efficiency of scientific research will increase 

the credibility of the published scientific literature and 

accelerate discovery”. Munafò et al.2 have presented 

(Figure 1) potential threats to reproducible science that 

should be considered and addressed to evaluate the 

robustness of both published research and applications for 

future research projects. 

Generate and specify hypothesis

Failure to control for bias

Publish and/or conduct next equipment

Publication bias

Design study

Low statistical power

Conduct study and collect data

Poor quality control

Interpret results

P-hacking

Analyse data and test hypothesis

P-hacking

HARKing

Figure 1. Potential threats to the hypothetico-deductive model of the scientific method (indicated in red): lack of replication, hypothesizing after 

the results are known (HARKing), poor study design, low statistical power, analytical flexibility, P-hacking, publication bias and lack of data sharing. 

[From Munafò, M., Nosek, B., Bishop, D. et al. A manifesto for reproducible science. Nat Hum Behav 1, 0021 (2017). Published under CC-by 4.0]
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3.2	The role of funders and AIS in promoting 
high-quality research

Several reports have highlighted the widespread issue 

of questionable research practices in various research 

fields.3,4 Although the prevalence of this phenomenon 

in sports science and sport medicine has not been 

established, it is unlikely that sports research is immune 

to this problem.5 Indeed, a preliminary report by Mesquida 

and colleagues6 has recently shown that publication 

bias, underpowered designs and lack of open science 

practices appear to be quite common in high-performance 

sports research literature. Furthermore, an increasing 

number of studies in the area of sports science and sport 

medicine have been retracted for statistically improbable 

data patterns, data fabrication, duplicate publications 

and plagiarism, sometimes attracting mainstream media 

attention.7 Although these were mostly cases of a breach 

of research integrity, rather than poor research practice, 

this nevertheless underlines that in sports research 

there is the need for more proactive initiatives to quality 

control, promote and encourage high-quality research. 

More incentives embedded into grant funding processes 

for responsible research in Australian health and medical 

research have been recently advocated after an analysis 

of eight schemes from five national funders.8 This call 

suggests nine domains where incentives should be 

provided (Table 1) and echoes several similar calls from 

the scientific community for higher research quality, 

transparency, openness, and reproducibility.1,5,9-19 van 

Calster et al.,1 recommend a “top-down action from 

journals, funding agencies, universities and governments 

is needed to break the cycle. These actions should give 

methodology a central place in funding acquisition as well 

as study design, conduct, and reporting.”

The implicit contract between science and society is that 

in return for public assistance, science is expected to 

transparently produce reliable knowledge and to make it 

available to society.20,21 In alignment with initiatives from 

Australian funding agencies and organizations (e.g., 

NHMRC), this document provides recommendations to 

incentivise researchers toward good research practices8 

thus promoting high quality research within the high 

performance sport context, while adhering to all legal and 

ethical requirements. 

Table 1. Areas where funders should incentivise applicants (from 

Diong et al.8)

1
Publicly register study protocols before starting 
data collection

2
Register analysis protocols before starting 
data analysis

3 Make study data openly available

4 Make analysis code openly available

5 Make research materials openly available

6 Discourage use of publication metrics

7
Conduct quality research (e.g., adhere to reporting 
guidelines)

8 Collaborate with a statistician

9 Adhere to other responsible research practices

3.3	Open Science
Open Science is an umbrella term that commonly refers 

to the process (collection of actions) of making the 

scientific process transparent and accessible.22,23 The AIS 

encourages open science by establishing research quality 

indicators (see 5. Recommendations and indicators for 

high-quality research) based on open science principles 

(Figure 2). The AIS also endorses the Open Science 

statement of principle from the Australian Academy of 

Science that “the advancement of scientific knowledge 

is best served through the free, open, and accessible 

distribution of high-quality peer-reviewed research.”

For additional information, researchers can also refer to 

the FAIR principles (Findable, Accessible, Interoperable, 

Reusable) and the Open Science Training Handbook.

Open  
Methods

Open  
Peer Review

Open  
Education

Open  
Source

Open  
Data

Open  
Access

Figure 2. Principles of Open Science (from the Open Social Work 

initiative; published under CC-by 4.0; original figure here).
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4.	Reference national policies 

Research that is funded, supported or undertaken by the AIS is expected to follow the national policies for responsible 

research practice and integrity set by the Australian Research Council, as well as the National Statement on Ethical Conduct 

in Human Research (2007) - Updated 2018, and all legal requirements.

5.	Recommendations and indicators for 
high‑quality research

Researchers and people involved in research projects 

are strongly encouraged to read this document when 

planning and conducting research. Meeting the current 

recommendations and demonstrating quality research 

standards according to established principles can be used 

as an additional criterion in the assessment of applications 

for AIS research funding schemes (see specific Grant 

Guidelines where applicable). 

In this section, we provide indicators of the responsible 

research practices (Figure 3) built upon the Hong Kong 

Principles18 for researcher assessment and the influential 

Series on research waste published by The Lancet in 

2014.12-16,19 Explanation and elaboration of the quality 

indicators are also provided. This section also addresses 

selected critical issues considered more typical or relevant 

in sports research. 

STAGES CHECKLIST

Study Formulation 
The study or proposal should specify the type of research (e.g., exploratory or confirmatory) and 

provide a clear research question addressing a useful and relevant (for stakeholders) matter, built 

on previous findings. 

Indicators
	□ Identification of the type and purpose 
of research

	□ Research priority setting exercise
	□ Stakeholder engagement
	□ Knowledge synthesis
	□ Appropriate pilot and feasibility study

Study Design 
The design should be coherent and aligned to the research question. The study design should 

be declared and explained in detail in advance. Practices to reduce publication bias and other 

reporting biases must be adopted. 

Indicators
	□ Open protocol
	□ (Pre)registration
	□ Registered Report

Study Conduct 
Data collection procedures should allow data aggregation, reuse and transparency. Standard 

procedures to assure data quality and to make data available (for sharing) should be defined and 

adopted. 

Indicators
	□ Quality assurance of data
	□ Data sharing
	□ Sharing material

Analysis 

Making the analysis plan and codes available enhances reproducibility and transparency. The 

analysis plan should also differentiate between data-driven analysis and hypothesis testing.

Indicators
	□ Analytical code sharing

Reporting and Publication 
Accurate, honest and transparent reporting enhances openness and research accessibility. 

Selective reporting or suppression of study reduces the trustworthiness and integrity of research. 

Indicators
	□ Transparency
	□ Open Access
	□ Use of reporting guidelines

Dissemination 
Wider dissemination of research findings and public engagement with science is an important part 

of the research process intended to maximise the benefit of research, accelerate the diffusion and 

implementation of innovations, and transfer knowledge.

Indicators
	□ Dissemination and communication plan

Other responsible research practices 
AIS encourages and values the implementation of any additional practices promoting 

transparency, openness and rigorous research. 

Indicators
	□ Impact
	□ Involvement of statisticians and 
methodologists

	□ Collaborative research
	□ Other responsible research practices

Figure 3. Indicators (checklist) for responsible research practice for each stage of the research process (modified and adapted from the Hong Kong 

Principles, Moher et al.,18 CC-by 4.0).
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5.1	 Study (and proposal) formulation

5.1.1	 Importance of the stage

The study/research proposal should specify the type of 

research (e.g., exploratory or confirmatory) and provide a 

clear research question addressing a useful and relevant 

(for stakeholders) matter, built on previous findings. The 

study formulation should specify the type of research 

(e.g., exploratory or confirmatory). Clarity on the type 

and purpose of the research allows funders, reviewers, 

and readers to understand whether the methods (and 

subsequently the interpretation of the results) are 

appropriate.

Research questions should therefore be identified by 

involving stakeholders and by examining the previous 

literature (including examining the risk of bias of previous 

research syntheses, if used as a reference) in a systematic 

and methodologically appropriate way. Additionally, the 

concepts used in the research questions or aims should 

be described and operationally defined. Aims such 

as “to examine the usefulness of [intervention and/or 

technology] in [setting and/or population]” is an example 

of an inappropriate (too generic) aim using a vague term 

(usefulness). Examples of essential elements that should 

be included in a research question are presented in 

section 5.1.2 and Table 2.

Research can be conducted in various areas within a 

continuum ranging from pure basic to applied research 

(Figure 4). The AIS is committed to support more user-

inspired and applied research. 

5.1.2	 Indicator: Research priority setting exercise

Choosing the wrong question has been suggested as 

one of the main reasons for research waste.17 Referring 

to or developing a research priority agenda allows the 

identification of questions that are relevant to stakeholders 

and the beneficiaries of the hypothesised benefits 

(normally defined as “research users”). 

Other than the so-called ‘needs-led research agenda’, 

identification of priorities can be based on the burden 

of a specific problem, cost-benefit considerations, and 

feasibility.12

A report from the James Lind Alliance25 has conveyed that 

funders are often inclined to operate in a responsive way, 

i.e. relying on the ideas of researchers instead of setting 

reference priorities themselves. In 2022, the AIS completed 

a priority-setting exercise to define its research agenda, 

namely the National High Performance Sport Research 

Agenda (NHPSRA). The NHPSRA identified a set of high 

performance sport research priorities, and corresponding 

practical research challenges (i.e. subthemes). Within 

each identified subtheme it is important for researchers 

to identify the specific research questions needing further 

research. Examples of frameworks that can be used to 

develop research questions are reported in Table 2.

An example of a systematic approach to undertake a 

research priority setting exercise from the World Health 

Organization can be found here.
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Figure 4. Stokes’ Quadrant Model of Scientific Research.24
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Table 2. Example of frameworks that can be used to identify the essential information that needs to be reported in a research question for 

systematic review but that can also be applied to original research (modified and integrated from Foster, M. & Jewell, S. (Eds). (2017). Assembling 

the pieces of a systematic review: Guide for librarians. Medical Library Association, Lanham: Rowman & Littlefield. p. 38-39, Table 3.3).

Framework (alphabetical order) Stand for
Disciplines/types of questions 
(examples, not exclusive)

BeHEMoTh26

Be: Behavior of interest

H: Health context (service/policy/intervention)

E: Exclusions

MoTh: Models or theories

Questions about theories

CHIP27

C: Context

H: How

I: Issues

P: Population

Psychology, qualitative

PEO28

P: Population

E: Exposure

O: Outcome

Qualitative

PECODR29

P: Patient/population/problem

E: Exposure

C: Comparison

O: Outcome

D: Duration

R: Results

Medicine

PerSPECTiF30

Per: Perspective

S: Setting

P: Phenomenon of interest/Problem

E: Environment

C: Comparison (optional)

Ti: Time/Timing

F: Findings

Qualitative research

PICO31

P: Patient

I: Intervention

C: Comparison

O: Outcome

Clinical medicine

PICO+32 PICO 
+: patient values, and preferences

Occupational therapy 
(‘+’ was used for consistency with Foster and Jewell, 
2017, but not indicated in the original study)

PICOC33 PICO  
C: Context

Social sciences

PICOS34,35 PICO  
S: Study type

Medicine

PICOT31 PICO 
T: Time

Education, health care

PICO for diagnostic tests36

P: Patients/Participants/Population

I: Index tests

C: Comparator/reference tests

O: Outcome

Diagnostic questions

ProPheT37,38

Pro: Problem

Phe: Phenomenon of interest

T: Time

Social sciences, qualitative,

library science

SPIDER39

S: Sample

P: Phenomenon of interest

D: Design

E: Evaluation

R: Research type

Health, qualitative research
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5.1.3	 Indicator: Stakeholder engagement 

Choosing the wrong research question in medicine is often 

related to a failure to effectively engage with stakeholders.17 

Research questions addressing relevant problems, 

interventions and outcomes should be identified together 

with end-users (e.g., athletes, coaches, support staff and 

clinicians) in the research ideas generation process.17 

Researchers can also rely on the literature (if available) 

where research priorities and agendas have been already 

developed involving the relevant stakeholders. 

Stakeholder engagement to generate ideas and identify 

problems facilitates the development of questions that 

address relevant matters for the end users of research. 

Furthermore, research focusing on stakeholders’ priorities 

can facilitate the adoption of research evidence to inform 

practice, programs, and policies.40,41 This can reduce the 

mismatch between research users’ needs and research 

outcomes, the so-called knowledge-to-practice gap.42 

Consistent with this indicator, the AIS developed the 

NHPSRA involving athletes, coaches and practitioners 

among other key stakeholders. 

Design principles to engage stakeholders in research have 

been suggested by Boaz et al.,43 covering organisational, 

values and practice domains. Deverka et al.44 have 

proposed a conceptual model for effective engagement 

of stakeholders in comparative effectiveness research. 

Whatever the method and level of engagement, the direct or 

indirect involvement of stakeholders is recommended, and 

their perspective should be taken into consideration when 

defining the research question and the aims of the project.

Box 1. Definitions from Deverka et al.44

Stakeholder 
Individuals, organisations or communities that have 

a direct interest in the process and outcomes of a 

project, research or policy endeavour.

Engagement 
An iterative process of actively soliciting the 

knowledge, experience, judgment and values of 

individuals selected to represent a broad range 

of direct interest in a particular issue, for the dual 

purposes of: creating a shared understanding; making 

relevant, transparent and effective decisions.

5.1.4	 Indicator: Knowledge synthesis

Using prior knowledge and the available evidence is 

essential to identify areas of investigation, inform and 

guide study designs, and define the analysis. Similarly, if 

hypotheses are presented, they should be based on and 

elaborated from previous knowledge, with assumptions 

presented and properly supported. New studies should 

be undertaken to answer questions that cannot be 

appropriately addressed with the available evidence, and 

replication should not be unnecessary duplication.17

The examination of what is already known or currently in 

the process of being researched is fundamental when 

deciding what further research to conduct.12 According 

to Chalmers et al.,12 the (systematic) assessment of 

the existing research can also help to avoid redundant 

duplication and identify what, instead, can be closely 

or conceptually replicated, eventually addressing 

methodological weaknesses of the previous investigations. 

It is important to be aware that replication is not the 

rationale for unnecessary duplication. Deciding when 

replication is necessary or when it instead becomes a 

redundant study is a matter of perspective, and it can be 

somewhat subjective. Nevertheless, the decision should be 

motivated and informed by the existing quantity and quality 

of the evidence. This can be assessed by systematically and 

accurately revising the available peer-reviewed literature. 

Systematic assessment of the knowledge synthesis

When conducting a systematic assessment of existing 

evidence on a specific topic, it is possible to rely on 

available systematic reviews and meta-analyses. 

However, it is important to take into consideration the 

methodological quality of the review and, eventually, the 

appropriateness of the meta-analytic methods used. A 

PubMed search using the key terms (systematic review) 

AND (sport OR athlete) shows that the publication of 

systematic reviews are exponentially increasing since 1975, 

with 2707 reviews published in 2021 (Figure 5). Quantity 

is not necessarily paralleled by quality and the critical 

assessment of the risk of bias of the reviews is necessary 

(using, for example, tools such as the AMSTAR 2). Similarly, 

the evaluation of the quality of reporting can provide 

insight into whether the essential study information has 

been provided. Quality of reporting can be examined using 

guidelines such as PRISMA and its extensions (https://

prisma-statement.org/), as per Indicator 5.5.4. A PRISMA 

explanation document for sport and exercise has been 

recently published45 and available here. Finally, it is also 

important to confirm whether the risk of bias assessments 

normally included in the selected systematic reviews 

are accurate. This final step is important, due to the 

fact that valuable information from systematic reviews 

(with or without meta-analysis) is the evaluation of the 

risk of bias in previous research (which allows to identify 

methodological flaws of the available evidence). Any 

methodological flaws can inform and guide the design of 

the new research project and help define the methods that 

will be used to address previous shortcomings. However, if 

the methodological issues of previous literature have not 

been properly examined and identified, this can potentially 

negatively influence the selection of the methods for the 

new research and eventually also challenge whether the 

research question is still relevant. 
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5.1.5	 Indicator: Identification of the type and purpose 
of the research 

Researchers must transparently declare whether the 

research is exploratory or confirmatory. Both types of 

research have specific and important roles in science; 

e.g., exploration can inform and help create testable 

hypotheses and theories that can be subsequently verified 

with confirmation studies.46 

Additional specifications should be provided to indicate for 

example, whether the research aims to describe, predict, 

infer causation (counterfactual prediction), validate (e.g., a 

technology, an outcome measure, etc), and/or whether it is 

prognostic or diagnostic-type research.

Other kinds of research (e.g., qualitative) and fields 

may not align with the classifications above, where 

concepts can have different meanings. For example, 

explanatory research can rely on mathematical proofs or 

logical arguments developed with deductive, inductive, 

or abductive reasoning.47 Nevertheless, researchers 

are encouraged to refer to established guidelines and 

frameworks of their specific discipline to unambiguously 

identify the type and purpose of the research. 

Confirmatory and exploratory research 

According to Wagenmakers et al.,46 studies can be placed 

on a continuum between pure exploratory, where the 

hypothesis is derived from the data, to purely confirmatory, 

where the entire analysis is pre-planned (see Table 3).

“Confirmatory analysis refers to the kind of statistical 

analysis where hypotheses that were properly deducted 

from a theory and are tested with all statistical 

parameters defined beforehand. On the other hand, in 

exploratory analysis, statistical analysis is employed 

after data collection without any clear theory-driven 

hypothesis in mind and in the absence of predetermined 

statistical parameters.”46

An exploratory study starts without a specific hypothesis 

and is useful for developing theories (hypothesis-

generating). The reason why a project is based on 

explorative research should be explained. Furthermore, 

when a study is exploratory the same data cannot be used 

for confirmation.48 It is important that researchers clearly 

state not only if the study is exploratory or confirmatory, 

but also what part of the study is confirmatory and what 

part is exploratory when these two approaches are used in 

the same study or project. Since exploration increases the 

risk of false positive results,49 researchers should interpret 

results according to the limitations of the approach. 

Stating in advance the type of research prevents poor 

research practice such as HARKing (Hypothesizing After 

the Results are Known).50
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Figure 5. Exponential growth of PubMed articles containing “systematic review” AND (sport OR athlete) in the title or abstract published since 1975.
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Table 3. Characteristics of confirmatory and exploratory research 

according to the Center for Open Science.

Confirmatory Research Exploratory Research

	- Hypothesis testing

	- Results are held to the 

highest standards

	- Data-independent

	- Minimizes false 

positives

	- P-values retain 

diagnostic value

	- Inferences may 

be drawn to wider 

population

	- Hypothesis generating

	- Results deserve to 

be replicated and 

confirmed

	- Data-dependent

	- Minimizes false 

negatives in order 

to find unexpected 

discoveries

	- P-values lose 

diagnostic value

	- Not useful for making 

inferences to any 

wider population

Descriptive, predictive, or causal research

Studies can be designed with three aims: describe, explain 

(e.g., causal inference), or predict.51-53 Failure to declare 

in advance the aim of the study may produce erroneous 

and biased interpretations, and provide misleading 

information to research users. This problem has been 

highlighted in sports medicine and statements calling for 

more transparent and explicit declaration of the research 

aim, for example, in injury research have been recently 

published.54,55 

Descriptive research summarises the characteristics of 

a group of individuals,56 provides a quantitative summary 

of features of the world,52 and summarises and captures 

the data structure.53 Exploration of associations (e.g., 

between variables or between exposure and outcome) 

without a pre-defined reference framework (e.g., causal 

assumptions) is an example of descriptive study. Being 

explorative, interpretations of the associations are 

tentative, and eventually results can be used to generate 

hypotheses that will be verified through confirmatory 

studies. 

Explanatory research aims to test causal theories53 using 

experiments or observational data. In observational 

studies, the theory provides the causal structure to 

generate specific hypotheses that will drive the selection 

of the design and analysis (confirmatory research).51 

Experimental confirmation provides the strongest 

evidence of causality. However, when using observational 

designs, the use of causal inference methods based on 

explicit casual frameworks, theory driven, provides much 

stronger conceptual support to the hypothesised causal 

theory than post hoc (ad hoc) interpretation.57

Predictive research aims to predict new or future (e.g., 

in forecasting) observations.53 In prediction, causality is 

usually not relevant (i.e., not a requirement), and results 

should not be interpreted as in explanatory or aetiological 

research (i.e. the variables in the prediction model should 

not be interpreted as causal factors).58 Prediction model 

development is part of explorative research (no hypothesis 

is needed), while independent external validation can be 

considered confirmatory even if the new data can be used 

to refine and eventually improve the previous model (i.e. 

they can include an explorative part). 

An example of a framework to help researchers 

understand and/or classify the type of research is 

presented in Figure 6 (modified from Kent et al.).59

CAUSATION 
Prognostic 

determinants causal 
modelling

DESCRIPTION 
e.g. course and 

outcome

ASSOCIATION 
e.g. candidate 

prognostic factors

PREDICTION MODEL 
DEVELOPMENT 

Internal validation

Prediction rule or 
decision rule

CAUSATION 
e.g. Intervention and 

impact studies

 Exploratory   Confirmatory   Application

PREDICTION MODEL 
External validation

Figure 6. Prognostic research framework [Modified from: Kent, P., Cancelliere, C., Boyle, E. et al. A conceptual framework for prognostic research. 

BMC Med Res Methodol 20, 172 (2020). Published under CC-by 4.0]
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Replication

The important role of replication in science is 

unquestionable, and unquestionable is the replication 

crisis, which is the failure to replicate previous findings.60 

Funders tend to emphasise novelty over verification.2,61,62 

Nevertheless, the credibility of scientific claims and 

the robustness of scientific knowledge is supported by 

evidence of replicability of the original findings (using new 

data).63,64 Replication is different from reproducibility or 

computational reproducibility (retesting a claim using the 

same analyses and data) and different from robustness 

(using the same data but different analyses).64 All these 

characteristics contribute to produce reliable knowledge 

and trustworthy science. The references used in this 

subsection can provide the reader an overview of what is 

a replication study, and suggestions to understand what 

and when to replicate.63 A protocol for selecting studies 

to replicate specific to sports and exercise science is also 

in elaboration.65 Replication studies are well suited to be 

published as Registered Reports (see indicator 5.2.5).

5.1.6	 Indicator (additional): Appropriate pilot and 
feasibility studies 

Pilot and feasibility studies can be presented or 

conducted to support a research project by assessing the 

practicability and acceptability of the processes, methods, 

procedures, resources, and management.66-68 

Researchers should be aware that pilot studies are not just 

underpowered studies. This misconception is common in 

other fields such as clinical medicine.66 Similarly, the use 

of pilot studies to calculate the sample size needed for the 

main study is discouraged because the small sample can 

produce biased and imprecise estimates.66 Even when the 

researchers want to calculate estimates, which is neither 

required nor recommended, these figures should not be 

used to make a formal decision about the main study.69 El-

Kotob and Giangregorio70 recommended that researchers 

in the field of sport and exercise, physical activity and 

rehabilitation should design, conduct, and report pilot and 

feasibility studies following the same standards as any 

high-quality research, and should use published reporting 

guidelines for pilot and feasibility studies.70,71

What is a feasibility study?

“A feasibility study asks whether something can be done, 

should we proceed with it, and if so, how.”68

According to the National Institute for Health and Research 

glossary, feasibility studies are used to estimate important 

parameters that are needed to design the main study, 

such as willingness of participants to be randomised or 

recruited, follow-up rate, response rate, time needed to 

collect and analyse data, etc.68

What is a pilot study?

“A pilot study is a study in which a future study or part 

of a future study, is conducted on a smaller scale to ask 

the question whether something can be done, should we 

proceed with it, and if so, how.”68

According to the National Institute for Health and Research 

glossary, “pilot studies are a smaller version of the main 

study used to test whether the components of the main 

study can all work together. It is focused on the processes 

of the main study, for example, to ensure that recruitment, 

randomisation, treatment, and follow-up assessments 

all run smoothly.” A pilot study is very similar to the main 

study. If it represents the first phase of the main study and 

data contribute to the final analysis, it is called an internal 

pilot. If the data are analysed and used separately (set 

aside), it is defined as an external pilot.67 

Manipulation of exposure 
(independent variable)

YES NO

Experimental 
(random 

assignment)

Quasi-experimental 
(no random 
assignment)

	- Non-equivalent 
(control) group

	- Interrupted time 
series

Observational 
study

Parallel trial Crossover Factorial Analytical Descriptive

	- Trial to show 
superiority

	- Trial to show 
equivalence

	- Trial to show 
dose-response

	- Cohort study

	- Case-control

	- Cross-sectional

	- Case-only 
designs

	- Case report

	- Case series

	- Correlational (?)

	- Incidence-
prevalence

	- Survey

Figure 7. Research design framework for quantitative research.
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5.2	Study design

5.2.1	 Importance of the stage

The study design has been defined as “a framework, or 

the set of methods and procedures used to collect and 

analyse data on variables specified in a particular research 

problem.”72 The design of a study should be coherent and 

align with the research question. Furthermore, as for study 

type and nature (e.g., explorative, confirmatory, predictive, 

etc.), the study design should be declared and explained in 

detail in advance. Similarly, practices to reduce publication 

bias and other reporting biases should be adopted. This 

enhances reproducibility and transparency. An example of 

a research design framework is presented in Figure 7.

5.2.2	 Methodological considerations and tools

When designing a study it is advisable to seek input from 

experts. Specific knowledge in the area of investigation is 

needed to develop relevant research questions and use 

appropriate procedures (e.g., for measurements). Similarly, 

developing a proper research design requires specific 

expertise and knowledge, e.g., from an expert in trials, 

prognostic models, causal inference, etc. Conducting 

research with a weak design and with methodological 

flaws produces unreliable and invalid results, causing 

a waste of resources and it is an ethically questionable 

practice even if it happens involuntary (e.g., due to honest 

error). 

Most studies involving exercise as an intervention are 

pragmatic trials (or practical clinical trials). Tools for 

helping and guiding researchers to develop pragmatic 

trials have been published73 and are available online 

(PRECIS, PRagmatic–Explanatory Continuum Indicator 

Summary). Similarly, tools and resources to improve 

how clinical trials are conducted and managed have 

been developed by the NHMRC and are available online. 

Although intervention studies conducted in sports 

research may not be, technically, clinical trials, the 

principles are the same. Another important initiative “to 

provide accessible and accurate guidance in the design 

and analysis of observational studies” is represented 

by the STRATOS (STRengthening Analytical Thinking for 

Observational Studies).

Sampling 

In sports research, several studies are observational in 

nature. Particular attention is needed when sampling 

participants for these kinds of studies. Failure to do this 

properly can severely compromise the study’s validity. As 

an example, in case-control studies (commonly used in 

sports research), controls must be sampled from the same 

source population of the cases.74-77 Sampling is also linked 

to the concept of representativeness. Due to the debate 

about the role of representativeness in different research 

designs (observational and experimental), it is advisable 

to be familiar with some of the discussions among 

epidemiologists and trialists (see for example Rothman et 

al.78). Regardless of the personal preference, clarifying the 

context (e.g., scientific or statistical inference) is helpful 

to appreciate the rationale behind the sampling methods 

used. Accordingly, details on the sampling methods and 

their justification should be clearly and transparently 

presented in the study protocol. 

Sample size and study power

In sports research, the use of small samples (n <20) 

is common.6,79-81 Similarly, pre-study power analysis is 

rarely reported and when reported not all the information 

on which the calculations are based is provided.82 This 

includes the failure to report the smallest effect size 

of interest and its justification.82 A low sample often 

implies unreasonably expected large effects or very high 

associations. The sample size must always be justified for 

both quantitative and qualitative research.83,84 The sample 

size should also be estimated for feasibility and pilot 

studies.85 However, the effect size from pilot studies should 

not be used to estimate the sample size of the main 

study.66,69,86 Similarly, the use of rules of thumb for sample 

size calculation (e.g., for prediction models) is also not 

recommended.87,88 Finally, post hoc power (unfortunately 

frequently reported in sports research) should not be 

calculated and reported because these are irrelevant and 

not useful.89-91 

Reporting of study protocols

Protocols should be presented according to reporting 

guidelines, when available (e.g., SPIRIT and PRISMA-P for 

systematic reviews; see list on the EQUATOR website). 

Missing data 

The study design should describe how missing data will 

be handled and what preventive strategies are adopted. 

Sensitivity analysis to show the effect of missing data 

handling should also be defined in the planning phase.92–94 

5.2.3	 Indicators: Open protocol

The study protocols should be made publicly available 

as soon as possible. Open protocols provide access to 

the research methods used in the study that should be 

reported in a detailed, unambiguous, and transparent way, 

to facilitate replication. 

5.2.4	 Indicators: (Pre)registration

The benefits of preregistration are well known and include 

preventing (or limiting) questionable research practices 

such as HARKing (hypothesising after the results are 

known), p-hacking and data dredging, and selective 

reporting.2,50,95-97 Pre-registration is particularly relevant 

for confirmatory studies. Nevertheless, the preregistration 
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of explorative studies is possible and encouraged.48 

Registration by itself does not ensure quality (and it can 

be manipulated as well)98 but it promotes transparency 

and limits the aforementioned poor research practices. 

This can be achieved by not only pre-registering the basic 

study information, but also by pre-specifying the study 

design, primary and secondary outcomes, data collection 

procedures and analysis plan according to the previous 

quality indicator (5.2.3).2 

Design and analysis plans can be uploaded to public 

independent registries and repositories such as https://

clinicaltrials.gov/, https://www.anzctr.org.au/, https://

aspredicted.org/ and https://osf.io/. 

5.2.5	 Indicators: Registered Reports 

“Registered Reports is a publishing format that 

emphasizes the importance of the research question and 

the quality of methodology by conducting peer review 

prior to data collection. High-quality protocols are then 

provisionally accepted for publication if the authors follow 

through with the registered methodology.” (from the Center 

for Open Science)

The Registered Report is a relatively new model of 

publication developed to overcome the outcome bias in 

science and as an incentive for researchers to conduct 

replications, and to report negative results.99,100 The review 

process for Registered Reports is divided into two stages.

Stage 1

Researchers submit a manuscript presenting the 

background literature and study rationale, preliminary 

work (if any), the reference theory, hypothesis, methods, 

procedures and analysis plan. The reviewers assess the 

study proposals before data are collected. If accepted by 

the journal (i.e., in principle acceptance, IPA is provided), 

the researchers preregister it, for example in the repository 

of the Open Science Network.

Stage 2

Once the data is collected, researchers complete and 

submit the full paper adding the results and discussion 

sections. The manuscript is then sent back to the same 

reviewers of Stage 1. The results section includes the 

outcome of the pre-registered analyses. Any additional 

unregistered analyses can be added in a separate section 

under “Exploratory Analyses”. 

The advantages of the Registered Reports over 

preregistration are that protocols are reviewed and 

accepted before data collection avoiding outcome bias 

and giving the opportunity to identify and correct flaws in 

the study design before conducting the study. Registered 

Reports were introduced for the first time in 2013.100

Stage 1: Review of Intro, Method, Proposed Analyses and Pilot Data

Editorial triage Manuscript rejected

Author revision Reviewers invited

Revision invited Manuscript rejected

In-principle acceptance (IPA)

Study conducted

Manuscript withdrawn

Stage 2: Peer review of Intro, Methods and Discussion

Author revision Reviewers invited

Revision invited Manuscript rejected

Full manuscript acceptance and publication

Author withdraws paper

Figure 8. Registered report workflow diagram (from OSF | Center for Open Science; published under CC-by 4.0).
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Recently this submission format has been made available 

in some sports science and sport medicine journals 

(e.g., Science and Medicine in Football, Journal of Sports 

Sciences, Human Movement Science, Psychology of Sport 

and Exercise). Clarification of misconceptions and realities 

of Registered Reports can be found in a recent article 

by Chambers.99 Finally, Registered Reports are devised 

for confirmatory studies. New submission formats such 

as Exploratory Report have been proposed101 but are not 

yet widespread and, at the time of this publication, not 

available in sports science journals.

Researchers are advised to inquire their relevant Ethics 

Committee about the approval requirement for protocols 

submitted as a Registered Report.99 

5.3	Study conduct 

5.3.1	 Importance of the stage

Data collection procedures should allow data aggregation, 

reuse and transparency.18 Researchers should identify 

and adopt adequate procedures to assure data quality 

and to make data available (for sharing) where legally and 

ethically possible. When post-hoc decisions deviating 

from the registered protocols are made, researchers 

should rigorously and transparently report the sequence 

of decisions (and the reasons for those decisions) made 

during the study.19 

Researchers should also refer to the “Management of Data 

and Information in Research” published by the NHMRC, the 

UPSIDE (Uniform Principle for Sharing Integral Data and 

Materials Expeditiously).

5.3.2	 Indicators: Quality assurance of data

Quality assurance is defined in the glossary of the 

American Society for Quality as “all the planned and 

systematic activities implemented within the quality 

system that can be demonstrated to provide confidence 

that a product or service will fulfil requirements for quality”, 

while quality control is “the operational techniques and 

activities used to fulfil requirements for quality.” Quality 

assurance is essentially a preventive activity whereas 

quality control includes activities implemented during and 

after the data collection.102,103 Accordingly, researchers 

should develop and adopt (standardised) procedures 

(including training and education) to ensure data integrity 

during the data collection process in both observational 

and experimental studies. 102-105 

More details on data quality assurance for clinical 

registries that can be adapted and generalised to athlete 

management systems can be found here. Guidelines 

for clinical research are provided by the International 

Conference on Harmonisation Good Clinical Practice (ICH-

GCP), E6(R2). Quality assurance procedures for sports and 

exercise laboratories are available in the reference AIS 

textbook, Physiological Tests for Elite Athletes.106

5.3.3	 Indicators: Data sharing

Data sharing is a major requirement of open science that 

favours reproducibility and trust, maximises transparency 

and public accountability, and reduces research 

waste.18,107,108 According to Bauchner et al.,109 data sharing 

is an ethical and scientific imperative that allows data 

verification and hypothesis generation, in addition to the 

possibility of increasing the amount of knowledge that can 

be created from data already collected (thus maximizing 

the use of resources).108 Furthermore, the availability of 

data (and codes) allows the examination of evidence 

robustness. This indicator applies to both original research 

and systematic reviews of the literature.107

5.3.4	 Challenges

In some circumstances, it may be difficult to obtain 

permission from sports organisations and teams to 

share individual data. In addition, with small samples and 

identifiable sources (e.g., National teams and single clubs) 

data re-identification may be possible. Nevertheless, 

researchers should demonstrate that data sharing (and its 

benefits) has been considered and eventually discussed 

with involved parties (athletes, sports organisations, 

institutions, clubs, etc.). If data are not made available, 

researchers should report the reasons (legal, ethical 

constraints, contractual restrictions, competitive 

advantage, etc.).110 Similarly, researchers should report 

what solutions have been considered to address the 

barriers to data sharing and why each unfeasible solution 

was excluded. For example, alternatives such as synthetic 

datasets can be considered and proposed.111 Nonetheless, 

in the case of AIS-funded research, data sharing with 
the AIS is requested (condition for funding) to allow for 

checking the reproducibility and robustness of results, if 

required. Data availability should be clearly reported both 

in grant applications and in the final publications using a 

data availability statement (see here for examples of data 

availability statements). 

5.3.5	 Resources

To support data sharing, it is recommended that 

institutions develop and set data management and 

sharing policies (processes, tools and governance 

mechanisms).112 Practical solutions for data sharing, 

including lists of resources, can be found in the article by 

Gilmore et al.113 Information and ethical issues on informed 

consent in relation to data sharing can be found in the 

guides from the Australian Research Data Commons, 

and articles such as Ross et al.114 and Meyer et al.115 

Researchers can also refer to the open-access policies of 

the NHMRC.
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5.3.6	 Indicators: Sharing materials

As for data, sharing research materials increases 

transparency, reduces research burden and waste, 

increases efficiency and facilitates replication studies.107,116 

Materials used for the research can be made openly and/

or publicly available. The materials used to conduct a 

study are discipline-specific and can include software, 

athlete or patient-reported outcomes, other psychometric 

instruments, surveys, assessment tools and devices, 

prototypes, videos, stimuli, rubrics, scripts, extraction and 

coding forms, etc.

5.4	Analysis 

5.4.1	 Importance of the stage

Making the analysis plan and codes available enhances 

reproducibility and transparency (NHMRC principles 

of responsible research conduct, P3: “Share and 

communicate research methodology, data and findings 

openly, responsibly and accurately”). The analysis plan 

should also differentiate between data-driven analysis and 

hypothesis testing (see 5.1.2).18 

5.4.2	 Indicators: Analytical code sharing

Sharing code using repositories such as GitHub, Open 

Science Framework, Figshare, Harvard Dataverse, 

Data Dryad, and Zenodo improves the reproducibility of 

computational methods, transparency and efficiency. 

Sharing codes (and data) allows examining whether the 

same analysis (same codes) on the same data produces 

the same results (reproducibility of evidence) and checking 

the codes and relative analysis. 

Box 2. Definitions from Nosek et al.(2021)117 and National Academies of 

Sciences, Engineering, and Medicine (2019).118

Reproducibility 
Obtaining consistent computational results 

using the same input data, computational steps, 

methods, code, and conditions of analysis.

Replicability 
Replication refers to testing the reliability of a prior 

finding with different data.

Robustness 
Testing the reliability of a prior finding using the 

same data and a different analysis strategy.

Computation methods 
Tools to enable data acquisition, data 

management, analysis, automation.

5.5	Reporting and publication of AIS-
supported research

5.5.1	 Importance of the stage

Accurate and transparent reporting, regardless of 

the results, is one of the five Hong Kong principles for 

assessing researchers.18 Selective reporting reduces the 

trustworthiness and integrity of research.18,119 Failure to 

publish all findings of all studies and/or full suppression 

of complete studies misrepresents the evidence based 

on which practitioners and institutions make decisions.18 

Selective reporting is also one of the main factors 

contributing to irreproducible research.14,120 Publication 

bias is a well-known negative effect caused by incomplete 

reporting that also compromises the findings from 

meta-analyses.121-124 Reporting should meet established 

guidelines, when available, to facilitate research usability.2 

5.5.2	 Indicators: Transparent and coherent reporting

Research reports and publications should include all the 

information that allows reproducing the study, judging its 

validity and relevance, and using its findings. Six principles 

of responsible research reporting are presented below, 

selected from those proposed by Altman and Moher119 and 

elaborated from the position statement developed at the 

2nd World Conference on Research Integrity, Singapore, July 

22-24, 2010:

1.	Researchers should present their results clearly, 

honestly, and without fabrication, falsification, or 

inappropriate data manipulation.

2.	Researchers should describe their methods clearly and 

unambiguously so that their findings can be confirmed 

by other researchers.

3.	Researchers should follow applicable reporting 

guidelines. Publications should provide sufficient 

detail to permit experiments to be repeated by other 

researchers.

4.	The decision to publish should not be based on whether 

the results were “positive” or “negative.”

5.	Researchers should adhere to publication requirements 

that submitted work is original, is not plagarised, and 

has not been published elsewhere.

6.	Funding sources and all relevant conflicts of interest (or 

competing interests) must be disclosed (financial and 

non-financial).125-127

In addition, to evaluate the quality of reporting of 

publications of AIS-funded research, the following points 

are taken into consideration:

	- The publications should reflect the methods and aims 

originally presented in the funded project. 

	- Whether the study is confirmatory or exploratory 
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should be clearly reported in the abstract and article 

conclusions. 

	- The interpretation of the results should be coherent with 

the study’s nature and its limitations. An example of 

poor science is when exploratory findings are interpreted 

and communicated in the form of confirmatory 

conclusions.46 

	- In recent years, sports research has experienced an 

increasing interest in prediction models. However, 

prediction models (assuming they are properly 

developed and internally validated) should not be 

proposed for implementation in absence of external 

validation and, possibly, impact studies.

5.5.3	 Indicators: Open access

“Anyone, anywhere in the world should have free, 

unhindered access to not just my research, but to the 

research of every great and enquiring mind across the 

spectrum of human understanding.”  

–Steven Hawking128 

Accessibility refers to free access to knowledge and 

knowledge creation.23 This can be facilitated by allowing 

free access to publications, i.e., open access. There are 

various ways to make peer-reviewed scholarly research 

freely available (Figure 9). The AIS encourages and values 

initiatives promoting open science including open access 

publications. Readers can also refer to the information 

provided by the Open Access Australasian group. 

Preprint 
Work in progress 
Submitted version

Postprint 
Author-accepted  
manuscript (AAM)

Published 
Version of record  
PDF/HTML/XML 
DOI from journal

Can always be shared in 
a green OA repository at 
any time

Can always be shared 
in a green OA repository 
after accepted by 
journal (sometimes after 
embargo)

Submitted to journal 
Peer review 
Author corrections

Rounds of drafting 
& informal feedback

Copy-edited 
Typeset 
Formatted

Can usually only be 
shared if published by a 
gold OA or hybrid journal

Figure 9. Typical publishing workflow for an academic journal article 

(preprint, postprint, and published) with open access sharing rights 

per SHERPA/RoMEO.[Thomas Shafee, adapted from Ginny Barbour; 

published under CC-by 4.0]

5.5.4	 Indicators: Use of reporting guidelines

Without proper reporting, it is not possible to judge the 

reliability of results and correctly interpret study findings.119 

Lack of proper reporting also limits the ability to assess the 

risk of bias of the studies included in systematic reviews 

and limits the efficiency of electronic literature search.119 

According to Altman and Simera, “[t]he primary role of 

reporting guidelines is to help researchers write up their 

research to maximize the value to others. Adherence to 

reporting guidelines will increase the completeness and 

transparency of health research publications, thereby 

providing readers with sufficient details to enable them to 

critically appraise the study.”119 There are several reporting 

guidelines for different types of research. These guidelines 

consist of a minimum set of items (typically presented 

as a checklist) assisting researchers in writing their study 

reports and articles. When no specific reporting guidelines 

are available, it is possible to adapt existing ones which 

is not ideal (checklists are developed using appropriate 

methods) but still preferable than not using any checklist. 

The EQUATOR (Enhancing the QUAlity and Transparency 

Of health Research) Network is “an international initiative 

that seeks to improve the reliability and value of published 

health research literature by promoting transparent and 

accurate reporting and wider use of robust reporting 

guidelines.” Researchers can rely on the EQUATOR website 

to download reporting guidelines and corresponding 

educational material. 

To support the dissemination of the EQUATOR vision, the 

EQUATOR network also includes regional centres such 

as the Australasian EQUATOR Centre. The Template for 

Intervention Description and Replication (TIDieR) is just one 

remarkable example of the Australasian EQUATOR Centre 

contribution. 

5.6	Dissemination and communication of AIS 
supported research

5.6.1	 Importance of the stage

Wider dissemination of research findings and public 

engagement with science is an important part of the 

research process intended to maximise the benefit of 

research, accelerate the diffusion and implementation 

of innovations, and transfer knowledge.129,130 Nowadays, 

dissemination can be achieved using communication 

strategies that are different from the traditional 

forms common in academic institutions, essentially 

journal articles, books/monographs, and conference 

presentations.129 Researchers have at their disposal a 

broader range of options such as various social media 

platforms, static and dynamic graphical layouts and online 

discussion platforms.129 
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Ten steps to innovative dissemination

1

Get the basics right

Define your objectives, map your audience(s), target and frame your messages and bring together into a 

dissemination plan of what you’ll release and when.

2

Keep the right profile

Use personal websites, social media accounts, researcher identifiers and academic social networks to make you 

and your research visible.

3

Encourage participation

In the age of Open Science, don’t just broadcast, go for multi-directional dissemination. Invite and engage with 

others to participate and collaborate.

4

Open science for impact

Open Access publications and preprints mean more citations. In addition, publishing datasets, software and peer 

reviews increase your number of citable research outputs.

5

Remix traditional outputs

Give traditional outputs like research articles and books an impact-boost with accompanying lay-summaries, 

press-releases, blogs and visual/video abstracts.

6

Go live

In person dissemination doesn’t have to be as stuffy conferences – hit the road and take part in science festivals, 

science slams, TEDx talks or roadshows.

7

Think visual

Dissemination findings through art or multimedia interpretations. Let your artistic side loose or use new 

visualisations techniques to produce intuitive, attractive data displays.

8

Respect diversity

Research should reach all who might benefit. Respect inclusion in scientific dissemination by creating messages 

which reflect gender, demography and ability diversity.

9

Find the right tools

Choose media, format and dissemination strategy based on your communication objectives. Find tool via, e.g. the 

OpenUP Hub: openuphub.eu/disseminate/services

10
Evaluate, evaluate, evaluate

Assess your dissemination activities. Are they having the right impact? If not, why not?

Figure 10. Summary of the 10 simple rules presented by Ross-Hellauer et al.129 ( published under CC-by 4.0).
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5.6.2	 Indicators: Dissemination plan

Dissemination is a process that requires a plan taking 

into consideration the target audience and setting.130 A 

research proposal should present a clear dissemination 

plan to reach relevant stakeholders (research end-

users). The dissemination strategy should be developed 

respecting ethical standards, intellectual property issues, 

and be coherent with the strength of evidence provided 

by the study findings. Dissemination and communication 

plans can also include strategies to incorporate new 

findings and develop evidence-based guidelines and 

recommendations. 

A list of reference frameworks that can be used by 

researchers to develop the dissemination plan has 

been presented by Wilson et al.130 Ross-Hellauer et al.129 

and provides ten recommendations (see Figure 10) for 

innovative dissemination developed within the OpenUP Hub 

project. Information and recommendations that can help 

* The dissemination of participant-level datasets and their reuse by other researchers is considered by AIS as a metric of research impact.

to design a dissemination and communication plan are 

available in the dedicated online section of the NHMRC.

5.7	 Other responsible research practices

5.7.1	 Importance of the stage

In this document, various areas and corresponding 

indicators of responsible research practice promoting 

high-quality research have been presented. The AIS, 

however, also encourages and values the implementation 

of any additional practices promoting transparency, 

openness and rigorous research. 

5.7.2	 Indicator: Impact*

In the National Report for Engagement and Impact 

Assessment (2018-2019) of the Australian Research 

Council, impact is defined as “the contribution that 

research makes to the economy, society, environment or 

culture, beyond the contribution to academic research.” 

Figure 11. Impact framework (©CSIRO)
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Additional value to the proposal is attributed when the 

impact pathways and potential indicators (measures) 

are provided to assist the funder (i.e., the AIS) or other 

researchers to evaluate the impact of the project. A 

reference impact framework (Figure 11) and related 

explanations (available online and downloadable) are 

provided by the Commonwealth Scientific and Industrial 

Research Organisation (CSIRO; available here). Addressing 

this indicator does not imply impact research, even if 

impact research is welcome and can be added to the 

project. Proposed definitions, typology, methodological 

framework and theoretical considerations for impact 

research can be found in the articles by Reed et al.131 and 

Greenhalgh et al.132 Impact research in this context does 

not specifically refer to studies examining the (clinical or 

practical) impact of interventions, predictive/prognostic 

and diagnostic models133,134 although impact studies can be 

used to evaluate the impact of previous research or as part 

of the impact pathway. 

5.7.3	 Indicator: Involvement of statisticians and 
methodologists

“To consult the statistician after an experiment is 

finished is often merely to ask [them] to conduct a post-

mortem examination. [They] can perhaps say what the 

experiment died of.”  

–Fisher R.A., 1938

For about a century the lack of involvement of experts 

such as statisticians in the developing phase of a study is 

considered a flaw in the research process, often without 

remedy. This despite evidence that the involvement of 

statisticians (and epidemiologists) improves the quality of 

the studies and even shortens the time to publication.135-137 

This problem is regularly brought to attention within 

the scientific literature every few years.138-142 A call to 

increase statistical collaboration in sports science and 

medicine has been recently published.143 The AIS strongly 

encourages and considers an indicator of high-quality 

research the involvement of a statistician and/or experts in 

research methodology (e.g., trialists and epidemiologists), 

with accreditation, formal education or documented 

experience. This is necessary not only for original research 

but also for systematic reviews and meta-analyses. 

Even when a systematic review does not include a meta-

analysis, the evaluation of the risk of bias requires some 

level of methodological and technical knowledge. 

5.7.4	 Indicator: Collaborative research

The AIS values collaborative research, i.e., research 

involving two or more parties (individuals or institutions) or 

research groups from different disciplines. In collaborative 

research, different expertise and perspectives are 

shared and provide benefit to the whole research 

group. Collaborative research in the form of multicentre 

studies improves the generalisability of findings and 

allows reaching larger sample size.144 Especially for high 

performance research involving elite athletes, there is an 

objective difficulty in reaching adequate sample sizes. 

However, in sports research, the use of a single team 

and club, albeit common, provides limited information 

including exaggerated and imprecise effects. This problem 

can be addressed by conducting multicentre/multiteam 

studies that are certainly possible even if requiring more 

coordinating effort.145 Researchers can also refer to the 

collaborative research guide of the National Health and 

Medical Research Council 2018 Code. 

5.7.5	 Indicator: Other responsible research practices

Researchers can implement (and specify) additional 

responsible research practices that will be considered by 

the AIS in the evaluation of the merit of research project 

proposals.
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6.	Authorship

Authorship should follow established recommendations such as the guidelines by the International Committee of Medical 

Journal Editors (ICMJE), although some debates exist.146,147 National reference authorship guidelines can also be found in the 

guide provided by the National Health and Medical Research Council 2018 Code. 

6.1	 Group authorship 
Authorship in collaborative research can be presented as group authorship. Information about group authorship can be 

found on the website of the Council of Science Editors and the National Library of Medicine. 

6.2	Author contribution
The AIS endorses the inclusion in proposals and publications of the authors’ contributions according to the CRediT 

(Contributor Roles Taxonomy).

7.	AIS Ethics Committee 

Before conducting research that involves human participants researchers should refer to the AIS Ethics Committee website: 

https://www.ais.gov.au/research-submissions/ec.

Recommendations for conducting AIS-supported  research in high performance sportAustralian Institute of Sport

21

https://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html
https://www.icmje.org/
https://www.nhmrc.gov.au/sites/default/files/documents/attachments/Authorship-Guide.pdf
https://www.nhmrc.gov.au/about-us/publications/australian-code-responsible-conduct-research-2018
https://www.councilscienceeditors.org/resource-library/editorial-policies/cse-policies/approved-by-the-cse-board-of-directors/cse-recommendations-for-group-author-articles-in-scientific-journals-and-bibliometric-databases/
https://www.nlm.nih.gov/bsd/policy/authorship.html
https://casrai.org/credit/
https://www.ais.gov.au/research-submissions/ec


8.	References

1.	 Van Calster B, Wynants L, Riley RD, van Smeden 

M, Collins GS. Methodology over metrics: Current 

scientific standards are a disservice to patients and 

society. J Clin Epidemiol. 2021;138:219-226.

2.	 Munafò MR, Nosek BA, Bishop DVM, et al. A 

manifesto for reproducible science. Nat Hum Behav. 

2017;1(1):0021.

3.	 Fanelli D. How Many Scientists Fabricate and Falsify 

Research? A Systematic Review and Meta-Analysis of 

Survey Data. PLoS One. 2009;4(5):e5738.

4.	 Gerrits RG, Jansen T, Mulyanto J, van den Berg MJ, 

Klazinga NS, Kringos DS. Occurrence and nature of 

questionable research practices in the reporting of 

messages and conclusions in international scientific 

Health Services Research publications: a structured 

assessment of publications authored by researchers 

in the Netherlands. BMJ Open. 2019;9(5):e027903.

5.	 Caldwell AR, Vigotsky AD, Tenan MS, et al. Moving 

Sport and Exercise Science Forward: A Call for the 

Adoption of More Transparent Research Practices. 

Sports Med. 2020;50(3):449-459.

6.	 Mesquida C, Murphy J, Lakens D, Warne J. Replication 

concerns in sports science. SportRxiv. 2022.

7.	 Kardeş S, Levack W, Özkuk K, Atmaca Aydın E, 

Seringeç Karabulut S. Retractions in Rehabilitation 

and Sport Sciences Journals: A Systematic Review. 

Arch Phys Med Rehabil. 2020;101(11):1980-1990.

8.	 Diong J, Kroeger CM, Reynolds KJ, Barnett A, Bero LA. 

Strengthening the incentives for responsible research 

practices in Australian health and medical research 

funding. Res Integr Peer Rev. 2021;6(1):1-7.

9.	 Nosek BA, Alter G, Banks GC, et al. Promoting an open 

research culture. Science. 2015;348(6242):1422-1425.

10.	 Borg DN, Bon JJ, Sainani KL, Baguley BJ, Tierney 

NJ, Drovandi C. Comment on:‘Moving Sport and 

Exercise Science Forward: A Call for the Adoption of 

More Transparent Research Practices’. Sports Med. 

2020;50(8):1551-1553.

11.	 Sainani KL, Borg DN, Caldwell AR, et al. Call 

to increase statistical collaboration in sports 

science, sport and exercise medicine and sports 

physiotherapy. Br J Sports Med. 2021;55(2):118-122.

12.	 Chalmers I, Bracken MB, Djulbegovic B, et al. How 

to increase value and reduce waste when research 

priorities are set. Lancet. 2014;383(9912):156-165.

13.	 Macleod MR, Michie S, Roberts I, et al. Biomedical 

research: increasing value, reducing waste. Lancet. 

2014;383(9912):101-104.

14.	 Chan A-W, Song F, Vickers A, et al. Increasing value 

and reducing waste: addressing inaccessible 

research. Lancet. 2014;383(9913):257-266.

15.	 Salman RA-S, Beller E, Kagan J, et al. Increasing value 

and reducing waste in biomedical research regulation 

and management. Lancet. 2014;383(9912):176-185.

16.	 Glasziou P, Altman DG, Bossuyt P, et al. Reducing 

waste from incomplete or unusable reports of 

biomedical research. Lancet. 2014;383(9913):267-276.

17.	 Chalmers I, Glasziou P. Avoidable waste in the 

production and reporting of research evidence. 

Lancet. 2009;374(9683):86-89.

18.	 Moher D, Bouter L, Kleinert S, et al. The Hong Kong 

Principles for assessing researchers: Fostering 

research integrity. PLoS Biol. 2020;18(7):e3000737.

19.	 Ioannidis JPA, Greenland S, Hlatky MA, et 

al. Increasing value and reducing waste in 

research design, conduct, and analysis. Lancet. 

2014;383(9912):166-175.

20.	 Anvari F, Lakens D. The replicability crisis and public 

trust in psychological science. Compr Results Soc 

Psychol. 2018;3(3):266-286.

21.	 Gibbons M. Science’s new social contract with society. 

Nature. 1999;402(6761):C81-C84.

22.	 Spellman BA, Gilbert EA, Corker KS. Open Science. In: 

Stevens’ Handbook of Experimental Psychology and 

Cognitive Neuroscience.1-47.

23.	 Fecher B, Friesike S. Open Science: One Term, Five 

Schools of Thought. In: Bartling S, Friesike S, eds. 

Opening Science: The Evolving Guide on How the 

Internet is Changing Research, Collaboration and 

Scholarly Publishing. Cham: Springer International 

Publishing; 2014:17-47.

24.	 Stokes D. Pasteur, s quadrant: basic science and 

technological innovation.,(Brookings Institution Press: 

Washington, DC, USA). 1997.

25.	 Chalmers I, Atkinson P, Fenton M, Firkins L, Crowe S, 

Cowan K. Tackling treatment uncertainties together: 

the evolution of the James Lind Initiative, 2003–2013. 

J R Soc Med. 2013;106(12):482-491.

26.	 Booth A, Carroll C. Systematic searching for theory 

to inform systematic reviews: is it feasible? Is it 

desirable? Health Info Libr J. 2015;32(3):220-235.

Recommendations for conducting AIS-supported  research in high performance sport Australian Institute of Sport

22



27.	 Shaw R. Conducting literature reviews. In: Forester 

MA, ed. Doing Qualitative Research in Psychology: A 

Practical Guide. London, UK: Sage; 2010:39-52.

28.	 Khan KS, Kunz R, Kleijnen J, Antes G. Systematic 

reviews to support evidence-based medicine: How 

to review and apply findings of healthcare research. 

London, UK: Royal Society of Medicine Press; 2003.

29.	 Dawes M, Pluye P, Shea L, Grad R, Greenberg A, Nie 

JY. The identification of clinically important elements 

within medical journal abstracts: Patient-Population-

Problem, Exposure-Intervention, Comparison, 

Outcome, Duration and Results (PECODR). Inform Prim 

Care. 2007;15(1):9-16.

30.	 Booth A, Noyes J, Flemming K, Moore G, Tunçalp Ö, 

Shakibazadeh E. Formulating questions to explore 

complex interventions within qualitative evidence 

synthesis. BMJ Glob Health. 2019;4(Suppl 1):e001107.

31.	 Richardson WS, Wilson MC, Nishikawa J, Hayward RS. 

The well-built clinical question: a key to evidence-

based decisions. ACP J Club. 1995;123(3):A12.

32.	 Bennett S, Bennett JW. The process of evidence-

based practice in occupational therapy: Informing 

clinical decisions. Aust Occup Ther J. 2000;47(4):171-

180.

33.	 Petticrew M, Roberts H. Systematic reviews in the 

social sciences: A practical guide. Malden, MA: 

Blackwell Publishers; 2006.

34.	 Akers J, Aguiar-Ibáñez R, Baba-Akbari A. Systematic 

reviews: CRD’s guidance for undertaking reviews 

in health care. York, UK: Centre for Reviews and 

Dissemination, University of York; 2009.

35.	 Moher D, Liberati A, Tetzlaff J, Altman DG, The PG. 

Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses: The PRISMA Statement. PLoS Med. 

2009;6(7):e1000097.

36.	 Kim KW, Lee J, Choi SH, Huh J, Park SH. Systematic 

Review and Meta-Analysis of Studies Evaluating 

Diagnostic Test Accuracy: A Practical Review for 

Clinical Researchers-Part I. General Guidance and 

Tips. kjr. 2015;16(6):1175-1187.

37.	 Booth A, Noyes J, Flemming K, et al. Guidance on 

choosing qualitative evidence synthesis methods for 

use in health technology assessments of complex 

interventions. Bremen (DE): Integrate-HTA. 2016.

38.	 Booth A, Sutton A, Papaioannou D. Systematic 

approaches to a successful literature review. London, 

UK: Sage; 2016.

39.	 Cooke A, Smith D, Booth A. Beyond PICO: The SPIDER 

Tool for Qualitative Evidence Synthesis. Qual Health 

Res. 2012;22(10):1435-1443.

40.	 Gagliardi AR, Kothari A, Graham ID. Research 

agenda for integrated knowledge translation (IKT) 

in healthcare: what we know and do not yet know. J 

Epidemiol Community Health. 2017;71(2):105-106.

41.	 Bowen SJ, Graham ID. From knowledge translation to 

engaged scholarship: promoting research relevance 

and utilization. Arch Phys Med Rehabil. 2013;94(1 

Suppl):S3-8.

42.	 Straus SE, Tetroe J, Graham I. Defining knowledge 

translation. CMAJ. 2009;181(3-4):165-168.

43.	 Boaz A, Hanney S, Borst R, O’Shea A, Kok M. How to 

engage stakeholders in research: design principles 

to support improvement. Health Res Policy Syst. 

2018;16(1):60.

44.	 Deverka PA, Lavallee DC, Desai PJ, et al. Stakeholder 

participation in comparative effectiveness research: 

defining a framework for effective engagement. J 

Comp Eff Res. 2012;1(2):181-194.

45.	 Ardern CL, Büttner F, Andrade R, et al. Implementing 

the 27 PRISMA 2020 Statement items for systematic 

reviews in the sport and exercise medicine, 

musculoskeletal rehabilitation and sports science 

fields: the PERSiST (implementing Prisma in Exercise, 

Rehabilitation, Sport medicine and SporTs science) 

guidance. Br J Sports Med. 2022;56(4):175.

46.	 Wagenmakers E-J, Wetzels R, Borsboom D, van 

der Maas HLJ, Kievit RA. An Agenda for Purely 

Confirmatory Research. Perspect Psychol Sci. 

2012;7(6):632-638.

47.	 VanderWeele T. Explanation in causal inference: 

methods for mediation and interaction. Oxford 

University Press; 2015.

48.	 Dirnagl U. Preregistration of exploratory research: 

Learning from the golden age of discovery. PLoS Biol. 

2020;18(3):e3000690.

49.	 Dirnagl U. Resolving the Tension Between Exploration 

and Confirmation in Preclinical Biomedical Research. 

In: Bespalov A, Michel MC, Steckler T, eds. Good 

Research Practice in Non-Clinical Pharmacology and 

Biomedicine. Cham: Springer International Publishing; 

2020:71-79.

50.	 Kerr NL. HARKing: Hypothesizing After the Results are 

Known. Pers Soc Psychol Rev. 1998;2(3):196-217.

51.	 Greenland S, Pearl J, Robins JM. Causal diagrams for 

epidemiologic research. Epidemiol. 1999;10(1):37-48.

Recommendations for conducting AIS-supported  research in high performance sportAustralian Institute of Sport

23



52.	 Hernán MA, Hsu J, Healy B. A Second Chance to 

Get Causal Inference Right: A Classification of Data 

Science Tasks. CHANCE. 2019;32(1):42-49.

53.	 Shmueli G. To Explain or to Predict? Stat Sci. 

2010;25(3):289-310, 222.

54.	 Stovitz SD, Verhagen E, Shrier I. Distinguishing 

between causal and non-causal associations: 

implications for sports medicine clinicians. Br J Sports 

Med. 2019;53(7):398.

55.	 Nielsen RO, Shrier I, Casals M, et al. Statement 

on methods in sport injury research from the 1st 

METHODS MATTER Meeting, Copenhagen, 2019. Br J 

Sports Med. 2020;54(15):941.

56.	 Aschengrau A, Seage GR. Essentials of epidemiology 

in public health. Jones & Bartlett Publishers; 2013.

57.	 Hernán MA, Robins JM. Using Big Data to Emulate a 

Target Trial When a Randomized Trial Is Not Available. 

Am J Epidemiol. 2016;183(8):758-764.

58.	 van Diepen M, Ramspek CL, Jager KJ, Zoccali C, 

Dekker FW. Prediction versus aetiology: common 

pitfalls and how to avoid them. Nephrol Dial 

Transplant. 2017;32(suppl_2):ii1-ii5.

59.	 Kent P, Cancelliere C, Boyle E, Cassidy JD, Kongsted A. 

A conceptual framework for prognostic research. BMC 

Med Res Methodol. 2020;20(1):172.

60.	 Ioannidis JPA. Why Most Published Research Findings 

Are False. PLoS Med. 2005;2(8):e124.

61.	 Cohen BA. How should novelty be valued in science? 

Elife. 2017;6:e28699.

62.	 Higginson AD, Munafò MR. Current Incentives 

for Scientists Lead to Underpowered Studies 

with Erroneous Conclusions. PLoS biol. 

2016;14(11):e2000995-e2000995.

63.	 Isager PM, van Aert RCM, Bahník Š, et al. Deciding 

what to replicate: A decision model for replication 

study selection under resource and knowledge 

constraints. Psychol Methods. 2021.

64.	 Nosek BA, Errington TM. What is replication? PLoS Biol. 

2020;18(3):e3000691.

65.	 Murphy J, Mesquida C, Caldwell AR, Earp BD, Warne 

J. Selection Protocol for Replication in Sports and 

Exercise Science. OSF Preprint. 2021, April 26.

66.	 Thabane L, Ma J, Chu R, et al. A tutorial on pilot 

studies: the what, why and how. BMC Med Res 

Methodol. 2010;10:1.

67.	 Arain M, Campbell MJ, Cooper CL, Lancaster GA. 

What is a pilot or feasibility study? A review of current 

practice and editorial policy. BMC Med Res Methodol. 

2010;10:67.

68.	 Eldridge SM, Lancaster GA, Campbell MJ, et 

al. Defining Feasibility and Pilot Studies in 

Preparation for Randomised Controlled Trials: 

Development of a Conceptual Framework. PLoS One. 

2016;11(3):e0150205-e0150205.

69.	 Sim J. Should treatment effects be estimated in 

pilot and feasibility studies? Pilot Feasibility Stud. 

2019;5(1):107.

70.	 El-Kotob R, Giangregorio LM. Pilot and feasibility 

studies in exercise, physical activity, or rehabilitation 

research. Pilot Feasibility Stud. 2018;4(1):137.

71.	 Lancaster GA, Thabane L. Guidelines for reporting 

non-randomised pilot and feasibility studies. Pilot 

Feasibility Stud. 2019;5(1):114.

72.	 Ranganathan P, Aggarwal R. Study designs: Part 

1 - An overview and classification. Perspect Clin Res. 

2018;9(4):184-186.

73.	 Thorpe KE, Zwarenstein M, Oxman AD, et al. A 

pragmatic-explanatory continuum indicator summary 

(PRECIS): a tool to help trial designers. J Clin 

Epidemiol. 2009;62(5):464-475.

74.	 Rothman KJ, Greenland S, Lash TL. Modern 

epidemiology. Vol 3: Wolters Kluwer Health/Lippincott 

Williams & Wilkins Philadelphia; 2008.

75.	 Ahrens W, Pigeot I. Handbook of epidemiology. Vol 451. 

New York, NY: Springer; 2014.

76.	 Vandenbroucke JP, Pearce N. Case–control studies: 

basic concepts. Int J Epidemiol. 2012;41(5):1480-1489.

77.	 Rothman KJ. Epidemiology: an introduction. Oxford 

university press; 2012.

78.	 Rothman KJ, Gallacher JE, Hatch EE. Why 

representativeness should be avoided. Int J 

Epidemiol. 2013;42(4):1012-1014.

79.	 Hecksteden A, Kellner R, Donath L. Dealing with small 

samples in football research. Sci Med Footb. 2021:1-9.

80.	 Vagenas G, Palaiothodorou D, Knudson D. Thirty-year 

trends of study design and statistics in applied sports 

and exercise biomechanics research. 	 Int J Exerc Sci. 

2018;11(1):239-259.

81.	 Büttner F, Toomey E, McClean S, Roe M, Delahunt 

E. Are questionable research practices facilitating 

new discoveries in sport and exercise medicine? The 

proportion of supported hypotheses is implausibly 

high. Br J Sports Med. 2020;54(22):1365-1371.

Recommendations for conducting AIS-supported  research in high performance sport Australian Institute of Sport

24



82.	 Abt G, Boreham C, Davison G, et al. Power, precision, 

and sample size estimation in sport and exercise 

science research. J Sports Sci. 2020;38(17):1933-1935.

83.	 Lakens D. Sample Size Justification. Collabra Psychol. 

2022;8(1).

84.	 Vasileiou K, Barnett J, Thorpe S, Young T. 

Characterising and justifying sample size sufficiency 

in interview-based studies: systematic analysis of 

qualitative health research over a 15-year period. BMC 

Med Res Methodol. 2018;18(1):148.

85.	 Whitehead AL, Julious SA, Cooper CL, Campbell MJ. 

Estimating the sample size for a pilot randomised 

trial to minimise the overall trial sample size for the 

external pilot and main trial for a continuous outcome 

variable. Stat Methods Med Res. 2016;25(3):1057-1073.

86.	 Albers C, Lakens D. When power analyses based 

on pilot data are biased: Inaccurate effect size 

estimators and follow-up bias. J Exp Soc Psychol. 

2018;74:187-195.

87.	 van Smeden M, Moons KGM, de Groot JAH, et al. 

Sample size for binary logistic prediction models: 

Beyond events per variable criteria. Stat Methods Med 

Res. 2018;28(8):2455-2474.

88.	 Christodoulou E, van Smeden M, Edlinger M, et 

al. Adaptive sample size determination for the 

development of clinical prediction models. Diag Progn 

Res. 2021;5(1):6-6.

89.	 Althouse AD. Post Hoc Power: Not Empowering, Just 

Misleading. J Surg Res. 2021;259:A3-a6.

90.	 Gelman A. Don’t Calculate Post-hoc Power Using 

Observed Estimate of Effect Size. Ann Surg. 

2019;269(1).

91.	 Goodman SN, Berlin JA. The use of predicted 

confidence intervals when planning experiments and 

the misuse of power when interpreting results. Ann 

Intern Med. 1994;121(3):200-206.

92.	 Sterne JAC, White IR, Carlin JB, et al. Multiple 

imputation for missing data in epidemiological 

and clinical research: potential and pitfalls. BMJ. 

2009;338:b2393.

93.	 Perkins N, Cole SR, Harel O, et al. Principled 

Approaches to Missing Data in Epidemiologic Studies. 

Am J Epidemiol. 2018;187 3:568-575.

94.	 Borg DN, Nguyen R, Tierney NJ. Missing data: current 

practice in football research and recommendations 

for improvement. Sci Med Footb. 2022;6(2):262-267.

95.	 John LK, Loewenstein G, Prelec D. Measuring the 

Prevalence of Questionable Research Practices 

With Incentives for Truth Telling. Psychol Sci. 

2012;23(5):524-532.

96.	 Nosek BA, Beck ED, Campbell L, et al. Preregistration 

is hard, and worthwhile. Trends Cogn Sci. 

2019;23(10):815-818.

97.	 Lakens D. The Value of Preregistration for 

Psychological Science: A Conceptual Analysis. 

PsyArXiv Preprint. 2019, November 18.

98.	 van ‘t Veer AE, Giner-Sorolla R. Pre-registration in 

social psychology—A discussion and suggested 

template. J Exp Soc Psychol. 2016;67:2-12.

99.	 Chambers CD, Tzavella L. The past, present and future 

of Registered Reports. Nat Hum Behav. 2022;6(1):29-

42.

100.	 Chambers CD. Registered reports: a new publishing 

initiative at Cortex. Cortex. 2013;49(3):609-610.

101.	 McIntosh RD. Exploratory reports: A new article type 

for Cortex. Cortex. 2017;96:A1-a4.

102.	 Gassman JJ, Owen WW, Kuntz TE, Martin JP, Amoroso 

WP. Data quality assurance, monitoring, and reporting. 

Control Clin Trials. 1995;16(2 Suppl):104s-136s.

103.	 Whitney CW, Lind BK, Wahl PW. Quality assurance and 

quality control in longitudinal studies. Epidemiol Rev. 

1998;20(1):71-80.

104.	 Yamanaka A, Fialkowski MK, Wilkens L, et al. Quality 

assurance of data collection in the multi-site 

community randomized trial and prevalence survey of 

the children’s healthy living program. BMC Res Notes. 

2016;9(1):432.

105.	 Knatterud GL, Rockhold FW, George SL, et al. 

Guidelines for quality assurance in multicenter trials: 

a position paper. Control Clin Trials. 1998;19(5):477-493.

106.	 AIS. Physiological tests for elite athletes / Rebecca 

K. Tanner and Christopher J. Gore, editors ; Australian 

Institute of Sport. Champaign, IL: Human Kinetics; 

2013.

107.	 Yoong SL, Turon H, Grady A, Hodder R, Wolfenden 

L. The benefits of data sharing and ensuring open 

sources of systematic review data. J Public Health. 

2022.

108.	 Walport M, Brest P. Sharing research data to improve 

public health. Lancet. 2011;377(9765):537-539.

109.	 Bauchner H, Golub RM, Fontanarosa PB. Data 

Sharing: An Ethical and Scientific Imperative. JAMA. 

2016;315(12):1238-1240.

Recommendations for conducting AIS-supported  research in high performance sportAustralian Institute of Sport

25



110.	 Morey RD, Chambers CD, Etchells PJ, et al. The Peer 

Reviewers’ Openness Initiative: incentivizing open 

research practices through peer review. R Soc Open 

Sci. 2016;3(1):150547.

111.	 Quintana DS. A synthetic dataset primer for the 

biobehavioural sciences to promote reproducibility 

and hypothesis generation. eLife. 2020;9:e53275.

112.	 Waithira N, Mutinda B, Cheah PY. Data management 

and sharing policy: the first step towards promoting 

data sharing. BMC Med. 2019;17(1):80.

113.	 Gilmore RO, Lorenzo Kennedy J, Adolph KE. Practical 

Solutions for Sharing Data and Materials From 

Psychological Research. Adv Meth Pract Psychol Sci. 

2018;1(1):121-130.

114.	 Ross MW, Iguchi MY, Panicker S. Ethical aspects of 

data sharing and research participant protections. Am 

Psychol. 2018;73(2):138-145.

115.	 Meyer MN. Practical tips for ethical data sharing. Adv 

Meth Pract Psychol Sci. 2018;1(1):131-144.

116.	 Hardwicke TE, Thibault RT, Kosie JE, Wallach JD, 

Kidwell MC, Ioannidis JPA. Estimating the Prevalence 

of Transparency and Reproducibility-Related Research 

Practices in Psychology (2014–2017). Perspect Psychol 

Sci. 2021;17(1):239-251.

117.	 Nosek BA, Hardwicke TE, Moshontz H, et al. 

Replicability, Robustness, and Reproducibility 

in Psychological Science. Annu Rev Psychol. 

2022;73(1):719-748.

118.	 National Academies of Sciences E, Medicine, Policy, 

et al. In: Reproducibility and Replicability in Science. 

Washington (DC): National Academies Press (US)

Copyright 2019 by the National Academy of Sciences. All 

rights reserved.; 2019.

119.	 Moher D, Altman D, Schulz K, Simera I, Wager E. 

Guidelines for reporting health research: a user’s 

manual. John Wiley & Sons; 2014.

120.	 Baker M. 1,500 scientists lift the lid on reproducibility. 

Nature. 2016;533(7604):452-454.

121.	 DeVito NJ, Goldacre B. Catalogue of bias: publication 

bias. BMJ Evid Based Med. 2019;24(2):53.

122.	 Thornton A, Lee P. Publication bias in meta-analysis: 

its causes and consequences. J Clin Epidemiol. 

2000;53(2):207-216.

123.	 Rothstein HR, Sutton AJ, Borenstein M. Publication 

bias in meta-analysis: Prevention, assessment and 

adjustments. John Wiley & Sons; 2006.

124.	 Franco A, Malhotra N, Simonovits G. Publication bias 

in the social sciences: Unlocking the file drawer. 

Science. 2014;345(6203):1502-1505.

125.	 The PME. Making Sense of Non-Financial Competing 

Interests. PLoS Med. 2008;5(9):e199.

126.	 Cain DM, Detsky AS. Everyone’s a Little Bit Biased 

(Even Physicians). JAMA. 2008;299(24):2893-2895.

127.	 Coutts AJ. Dealing With Conflicts of Interest. Int J 

Sports Physiol Perform. 2018:1-2.

128.	 University of Cambridge Communications Office. Step 

Inside the Mind of the Young Stephen Hawking as his 

PhD Thesis Goes Online for First Time. https://www.

cam.ac.uk/research/news/step-inside-the-mind-

of-the-young-stephen-hawking-as-his-phd-thesis-

goes-online-for-first-time. Published E-Pub: October 

23, 2018.

129.	 Ross-Hellauer T, Tennant JP, Banelytė V, et al. Ten 

simple rules for innovative dissemination of research. 

PLoS Comput Biol. 2020;16(4):e1007704.

130.	 Wilson PM, Petticrew M, Calnan MW, Nazareth I. 

Disseminating research findings: what should 

researchers do? A systematic scoping review of 

conceptual frameworks. Implement Sci. 2010;5(1):91.

131.	 Reed MS, Ferré M, Martin-Ortega J, et al. Evaluating 

impact from research: A methodological framework. 

Res Policy. 2021;50(4):104147.

132.	 Greenhalgh T, Raftery J, Hanney S, Glover M. Research 

impact: a narrative review. BMC Med. 2016;14(1):78.

133.	 Moons KGM, Altman DG, Vergouwe Y, Royston P. 

Prognosis and prognostic research: application and 

impact of prognostic models in clinical practice. BMJ. 

2009;338:b606.

134.	 Riley RD, van der Windt D, Croft P, Moons KG. Prognosis 

research in healthcare: concepts, methods, and 

impact. Gosport, Hampshire, UK: Oxford University 

Press; 2019.

135.	 Delgado-Rodriguez M, Ruiz-Canela M, De Irala-

Estevez J, Llorca J, Martinez-Gonzalez M. Participation 

of epidemiologists and/or biostatisticians and 

methodological quality of published controlled clinical 

trials. J Epidemiol Community Health. 2001;55(8):569-

572.

136.	 Sebo P, Fournier JP, Maisonneuve H. Is statistician 

involvement as co-author associated with reduced 

time to publication of quantitative research in general 

medical journals? A bibliometric study. Fam Pract. 

2019;36(4):431-436.

Recommendations for conducting AIS-supported  research in high performance sport Australian Institute of Sport

26

https://www.cam.ac.uk/research/news/step-inside-the-mind-of-the-young-stephen-hawking-as-his-phd-thesis-goes-online-for-first-time
https://www.cam.ac.uk/research/news/step-inside-the-mind-of-the-young-stephen-hawking-as-his-phd-thesis-goes-online-for-first-time
https://www.cam.ac.uk/research/news/step-inside-the-mind-of-the-young-stephen-hawking-as-his-phd-thesis-goes-online-for-first-time
https://www.cam.ac.uk/research/news/step-inside-the-mind-of-the-young-stephen-hawking-as-his-phd-thesis-goes-online-for-first-time


137.	 Held U, Steigmiller K, Hediger M, et al. The incremental 

value of the contribution of a biostatistician to the 

reporting quality in health research—A retrospective, 

single center, observational cohort study. PLoS One. 

2022;17(3):e0264819.

138.	 Moses L, Louis TA. Statistical consulting in clinical 

research: the two-way street. Stat Med. 1984;3(1):1-5.

139.	 Dobson AJ. The role of the statistician. Int J Epidemiol. 

1983;12(3):274-275.

140.	 Simon R. The role of statisticians in intervention trials. 

Stat Methods Med Res. 1999;8(4):281-286.

141.	 Li Z, Wang X, Barnhart HX, Wang Y. Working 

With Statisticians in Clinical Research. Stroke. 

2018;49(11):e311-e313.

142.	 Derr J. Part 1: Involving a Statistician in Your Research 

Study. J Ren Nutr. 1994;4(1):34-36.

143.	 Sainani KL, Borg DN, Caldwell AR, et al. Call 

to increase statistical collaboration in sports 

science, sport and exercise medicine and sports 

physiotherapy. Br J Sports Med. 2021;55(2):118.

144.	 Teixeira da Silva JA. The ethics of collaborative 

authorship. More realistic standards and better 

accountability are needed to enhance scientific 

publication and give credit where it is due. EMBO Rep. 

2011;12(9):889-893.

145.	 Impellizzeri FM. Together We Are Stronger: Multicenter 

Studies. Int J Sports Physiol Perform. 2017;12(2):141.

146.	 Abbasi K. End the farce; a new approach to 

authorship. J R Soc Med. 2012;105(9):361-361.

147.	 Ali MJ. ICMJE criteria for authorship: why the criticisms 

are not justified? Graefes Arch Clin Exp Ophthalmol. 

2021;259(2):289-290.

Recommendations for conducting AIS-supported  research in high performance sportAustralian Institute of Sport

27



Leverrier Street Bruce ACT 2617
PO BOX 176 Belconnen ACT 2616
+61 2 6214 1111

AIS.gov.au

@theAIS #theAIS


