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Abstract: Recently, an improvement of the quality of reporting and methodology in original research 
has been observed. Major fi elds in research have introduced checklists aimed at promoting clear and 
univocal reporting of methods and results. Th e basis of evidence-based medicine (EBM) lies in trans-
parent reporting of primary studies. Although clinical research progressed rapidly into evidence-based 
guidelines, the basic sciences, including anatomy, just recently started to use the rules of EBM. No anat-
omy-specifi c standardized research checklist has been introduced so far. Evidence-based anatomy (EBA) 
emerged as a new approach to research in anatomy that incorporates methods, such as meta-analysis 
and systematic review. High quality methodology and clear reporting of results of original studies are 
the basis of EBA. Th e Anatomical Quality Assurance (AQUA) Checklist is a new tool aimed to introduce 
univocal reporting of original anatomical studies. Th e checklist consists of 29 reporting items, which 
are essential in obtaining unambiguous and high-quality reporting of methods and results and ensuing 
straightforward interpretation and reproducibility. Th e AQUA Checklists been endorsed by anatomical 
associations, including the International Federation of Associations of Anatomists. Th erefore, the authors 
of this study believe that introduction of the Polish version of AQUA Checklist into practice will im-
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prove the quality of original anatomical studies in Poland and will promote the EBA standards for years 
to come.
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Introduction

Th e bases of anatomy as a  fi eld of research are well-established. Despite this fact, 
anatomy has progressed rapidly in recent years. Th e advancement of surgical sciences, 
dissection, imaging and electrophysiological techniques enabled to incorporate 
new methodology and acquire new anatomical knowledge. However, there is 
still a  need for a  tool to make anatomical research more precise, reproducible and 
clinically-applicable.

Anatomy has recently advanced into the evidence-based medicine (EBM) era [1]. 
Th e use of systematic reviews and meta-analyses will enable to obtain high-quality 
results, making anatomy an even more accurate and reliable field, applicable to 
clinical practice [1]. As evidence-based anatomy (EBA) develops, there is a pressing 
need for proper standards of reporting of original anatomical studies. Th is would 
enable systematic and conscious assessment of the quality of methodology and results 
of particular studies, allowing for easier application of anatomical knowledge by 
clinicians.

Th e use of reporting guidelines would facilitate transparency and reproducibility 
in anatomical research. Other fi elds have incorporated multiple checklists, such as the 
Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) [2], the 
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) [3] 
and the Consolidated Standards of Reporting Trials (CONSORT) [4], which allowed 
to improve the quality of reporting in clinical trials, observational studies and 
meta-analyses and systematic reviews. However, the fi eld of anatomy lacked reporting 
checklists and guidelines. As such, the Anatomical Quality Assurance (AQUA) 
Checklist [5] was introduced to fi ll the urgent void. Th rough the evidence-based 
approach [6–8], AQUA Steering Committee has shown that some of original 
anatomical studies lacked proper quality of methodology and reporting, therefore 
raising the risk of bias and lower reproducibility. Th e checklist consists of 29 reporting 
items, which should be addressed by the authors of original anatomical studies 
(cadaveric, imaging, electrophysiological etc.). Th e checklist ensures unambiguous 
and high quality reporting of methods and results and therefore straightforward 
interpretation and reproducibility. It allows clinicians to use more precise data for 
their practice as well as introduces the basis of EBA for future studies.
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Th e formation of a steering committee initiated the work on the AQUA Checklist 
in 2015. Th e members of the committee had broad prior experience in original and 
evidence-based research [9–13]. Th e initial work consisted of systematic analysis of 
literature and resulted in inclusion of standard items used in biomedical research 
(sample size, demographics, results, etc.). Then, the AQUA Steering Committee 
selected a series of items that, from Committee’s experience, were usually defi cient in 
anatomical studies (study design, sample size, type of calculations). Th is was followed 
by inclusion of items specifi c to original anatomical research, such as elements of 
descriptive anatomy or unique techniques and tools. Th e checklist received numerous 
feedback from renown specialists in the fi eld of anatomy, including editors-in-chief of 
journals like Clinical Anatomy and Surgical and Radiological Anatomy and the editor 
of Gray’s Anatomy. Th e informative suggestions, along with two rounds of a Delphi 
protocol, properly assessed, refi ned and validated the checklist until the fi nal version 
was created. Th e process of development of AQUA Checklist is presented in Fig. 1. 
Th e AQUA Checklist is registered with the Enhancing the Quality and Transparency 
of Health Research (EQUATOR) Network and has been endorsed by anatomical 
associations, including the International Federation of Associations of Anatomists.

Fig. 1. Th e process of development of AQUA Checklist.  
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Th e aim of this study was to develop a  Polish translation of AQUA Checklist. 
We believe that the Polish translation of the AQUA Checklist will allow for more 
transparent, clearer and more eff ective reporting of anatomical studies in this language. 
The use and adherence to the Polish AQUA Checklist will supplement regional 
journals and will present Polish researchers with a  tool for better understanding of 
original anatomical research and its clinical applicability in their native language. 

Methods

Th e AQUA Steering Committee granted permission for translation of AQUA Checklist 
into Polish in October, 2016. A team was formed for the purpose of translation of 
AQUA Checklist and comprised of medical professionals fl uent both in English 
and Polish. Th e translators were of Polish background, but had at least 12  month 
of experience of living in an English-speaking country. Th e Steering Committee 
confi rmed that the translators were fully aware of principles and guidelines of AQUA 
Checklist and understood the needs of Polish readers before granting the permission 
for translation.

The translation of AQUA Checklist into Polish was a  two-step procedure, 
conducted according to AQUA translation policy and guidelines. The initial 
translation to Polish was conducted. Th en, a translator blinded to the original AQUA 
Checklist, translated the checklist backward to English. Th e backward translation was 
sent to the Steering Committee for verifi cation. Th e Steering Committee suggested 
modifi cations and the forward and backward translation process was repeated until 
full approval from the Steering Committee was granted. 

Results

Th e initial forward-backward translation process of the AQUA Checklist resulted 
in minor discrepancies. Following the suggestions of AQUA Steering Committee, 
a  second and third round of translations resulted in only minor grammatical issues, 
resolved by the fi nal translation process. Th e Polish translation of the AQUA Checklist 
is presented in Table 1 and in offi  cial formatting in Supplement 1.

How to use the AQUA Checklist

Th e Polish version of AQUA Checklist was created to aid authors in planning and 
reporting original anatomical research in the most thorough and accurate way. It is 
not, however, a  substitute for journal’s specifi c author guidelines, but rather a  set of 
instructions that ensure both clear reporting and easy reproducibility. 



 Polish translation of the Anatomical Quality Assurance (AQUA) Checklist… 109

Twenty nine items divided into eight sections, including Title, Abstract, Introduc-
tion, Methodology, Results, Discussion, Conclusions and Other Information, form the 
AQUA Checklist and are presented in Table 1. Th e AQUA team suggest consulting 
the AQUA Checklist before, during and aft er the manuscript draft ing process. Th e 
authors of original anatomical research should consult the AQUA Checklist while 
deciding on the structure of the manuscript. Aft er completion of the draft  of the 
manuscript, the authors should review if any of 29 items are missing and adjust them 
accordingly. Th en, the authors should complete the AQUA Checklist by fi lling out 
page numbers of the manuscript in the corresponding item’s location on the checklist. 
Any items that are not applicable to a particular study, may be fi lled out with “NA” 
(Not Applicable). Completed checklist should be submitted along with the manuscript 
as a  supplement. Th e author’s should cite the original AQUA Checklist publication 
[5] or this Polish translation study. Th e translated and original AQUA Checklist can 
be accessed freely on the International Evidence-Based Anatomy Working Group’s 
AQUA Website (http://www.eba.cm.uj.edu.pl/aqua).

Discussion

Th e Steering Committee has observed a  wide range of disproportion in the quality 
of reporting of anatomical data through an extensive number of meta-analyses and 
systematic reviews [14–18]. Many studies report defi cient and unclear methodology 
and results, thus preventing accessible anatomical knowledge for clinical-applicability 
or study-reproducibility. Poor methodological design of the study may result in 
incorrect interpretation of the results and false suggestions for clinical practice. Poor 
reporting of the anatomical study does not always imply poor methodology, yet fl aws 
in reporting impede proper study quality assessment, especially relevant for reviewers 
involved in peer-review process. On the other hand, high quality methodology and 
reporting of anatomical data can improve clinical practice and prevent iatrogenic 
injuries during surgical procedures. Th erefore, in order to address these issues, the 
AQUA Checklist was created and validated. 

An international incorporation of AQUA Checklist into anatomical research can 
ensure unambiguous and transparent reporting of anatomical data and can enhance 
study design and conduction process. It can aid in identifi cation of new anatomical 
areas that require further research. As the reproducibility of a  study is one of the 
hallmarks of high quality of methodology and reporting, the AQUA Checklist will aid 
the researchers through a simplifi ed process.

Few points concerning AQUA Checklist should be addressed. Firstly, the checklist 
has not been developed to replace journal’s specifi c author guidelines, but rather as 
an aid for conducting anatomical research of high quality. Moreover, it should not be 
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used as a tool for assessing the quality of anatomic research. Th e Steering Committee 
has created a  specifi c tool for this purpose — the Anatomical Quality Assessment 
(AQUA) Tool [19] aimed specifi cally to assess the quality and reliability of anatomical 
studies using a  formal consensus method [19]. Lastly, the Steering Committee 
would like to emphasize that the AQUA Checklist has been formed by and for 
scientifi c body, thus we welcome any feedback that can aid in further development of 
this tool.

Conclusions

Th e Polish version of the AQUA Checklist will remove any language barriers 
and improve the quality of reporting of anatomical research published in Polish 
journals. Th e incorporation of AQUA Checklist will allow for more transparent 
presentation of anatomical data and as such ensue reproducibility and applicability 
of Polish anatomical research by both Polish, as well as international scientists and 
clinicians, alike.
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