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Supplementary File 1. Complete methodology with CHERRIES checklist

This was a cross-sectional global online survey regarding the practices related to sperm DNA fragmentation (SDF) 
(SDF) testing worldwide. The questionnaire was comprehensive and covered all aspects including indications for 
SDF testing, technical aspects of performing SDF testing, management of elevated SDF, and barriers to incorpo-
rating SDF into clinical practice. The survey was constructed, disseminated, and analyzed in accordance with the 
Checklist for Reporting Results of Internet E-Surveys (CHERRIES). The checklist is provided at the end of this file.

1. Target population
This survey was targeted toward clinicians all over the world who may utilize SDF testing in their routine pa-

tient care and practice. Urologists, andrologists, gynecologists, reproductive endocrinologists, ART specialists, and 
embryologists, who actively and specifically work in the field of infertility, were included. Clinicians or researchers 
with no experience or knowledge of SDF were excluded. 

2. Questionnaire creation & structure 
A preliminary draft of survey questions was compiled by senior authors (AA, RSS, AF). This was then reviewed 

by 30 clinicians and expert members of the Global Andrology Forum (GAF) (https://www.globalandrologyforum.
com/) who routinely utilize SDF testing in their clinical practice and actively publish on SDF (AC, AH, AR, AZ, 
DPE, EB, ECS, EK, Fahmi B, Florence B, GC, GIR, GP, HK, IS, MG, MM, NHVP, PKK, PB, QN, RC, RFA, RH, RS, 
SK, SL, SS, TH, TM, TT). These experts suggested additional clinically relevant questions, refined the questions 
with more precision, and ensured that the answer options were comprehensive and unambiguous. All questions and 
options were extensively reviewed and edited to better capture the global practices related to each aspect of SDF 
including the various indications for testing and available treatment options. All items included a “not applicable” 
option to allow completeness of the responses if the participant does not encounter such a case in their practice. The 
final questionnaire consisted of 64 questions divided among five sections: demographic data, indications for SDF 
testing, technical aspects of SDF testing, management of elevated SDF, and barriers and limitations in incorporat-
ing SDF testing into clinical practice. The first two questions were identifying information (name and email ad-
dress), which were asked as a quality control measure to exclude duplicates. The online survey was seven pages long 
with the invitation letter on the first page, each section on an individual page of varying length and the number of 
questions according to the respective section, and finally a page that allowed respondents to recommend other par-
ticipants. The survey was constructed in a way to allow participants to move back and forth between all pages as 
they filled it out and they were able to change or edit responses before submitting. 

3. Questionnaire dissemination
This questionnaire was made available online from April 4th 2022 to May 10th 2022 via a secure platform (Select-

Survey). This ensured the protection of participants’ personal information. An invitation along with a secure link 
to complete the survey was sent by the GAF management team via email. The aims of the survey were explained 
in the invitation letter and invitees were notified that by submitting their responses, they consent to participation. 
The survey was initially sent out to 260 members of GAF. On the final page of the survey, responders had the op-
tion to recommend other experts who were also eligible to take this survey. The survey was also disseminated by 
the GAF management team via email to those recommended experts, in addition to direct communication between 
respondents and recommended experts. Furthermore, 21 andrology and urology professional societies helped in the 
dissemination of the survey to their members. These societies are listed in the acknowledgments.

4. Data collection and analysis
The raw data were extracted from the SelectSurvey platform as a CSV file. In total, 551 responses were submit-

ted. Out of 551 responses, 115 were excluded because they were completely blank, duplicate responses, or had only 
answered a few questions in the demographic section.  After excluding the 115 invalid responses, 436 responses were 
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eligible for final analysis. Incomplete responses were included, provided the respondent answered some questions 
beyond the demographic section. The frequencies of responses in each question were calculated using MedCalc® 
(MedCalc Software Ltd, Ostend, Belgium). Based on the results from MedCalc®, tables and graphs for each question 
were created.

Question responses were described as numbers and percentages of participants for each response. For questions 
where multiple responses were selected, the analysis was done based on the total number of responses for that ques-
tion.  Subgroup analysis was performed for certain variables where the statistical significance was obtained using 
the Chi-square or Fischer’s exact test whenever appropriate. Statistical analysis and chart plotting were performed 
using R programming language version 4.1.2 with a p-value <0.05 considered statistically significant.

5. Society guidelines
Major professional society guidelines related to the diagnosis and management of infertile men and couples were 

screened for recommendations related to all aspects of SDF in the evaluation of an infertile couple. The following 
professional society guidelines were examined:

1. �Diagnosis and Treatment of Infertility in Men: American Urological Association/American Society for Repro-
ductive Medicine (AUA/ASRM) Guideline.

2. �European Association of Urology (EAU) Guidelines on sexual and reproductive health and the EAU Guidelines 
Panel on Male Sexual and Reproductive Health: A Clinical Consultation Guide on the Indications for Perform-
ing Sperm DNA Fragmentation Testing in Men with Infertility and Testicular Sperm Extraction in Nona-
zoospermic Men.

3. �European Society of Human Reproduction and Embryology (ESHRE) guideline: recurrent pregnancy loss.
4. ��European Academy of Andrology (EAA) guideline: Management of oligo-astheno-teratozoospermia.
5. �Management of male factor infertility: position statement from the Italian Society of Andrology and Sexual 

Medicine (SIAMS).
6. �Diagnosis and Treatment before Assisted Reproductive Treatments. Guideline of the German Society of Gy-

necology and Obstetrics (DGGG), the Austrian Society of Gynecology and Obstetrics (OEGGG), and the Swiss 
Society of Gynecology and Obstetrics (SGGG).

6. Expert recommendations
The Delphi method was used to develop the recommendations. This method is used to collect opinions on a par-

ticular issue in order to reach a consensus through a panel of experts using a series of questionnaires.  Passing 
criteria are set for each recommendation. After the initial questionnaire, recommendations not meeting the criteria 
are revised and submitted for a second vote. Those that still do not meet the passing criteria after the second ques-
tionnaire, are then discussed and finalized in a meeting between experts. 

To reach a consensus on SDF, the initial recommendations were written by the different authors responsible for 
writing each section. These recommendations were made based on: (1) the survey results, (2) the professional soci-
ety guideline recommendations, and (3) the evidence available in the literature. A Google survey was constructed 
with each initial recommendation listed and participants were invited to rate it on a scale of 1–10; with 1 indicating 
“strongly disagree” and 10 indicating “strongly agree”. A score of 7 or more indicated acceptance of the recommen-
dation, while a score of 1–6 indicated disagreement. A space was provided below each score to allow participants 
to propose an alternative recommendation if they gave a score of 1–6. A passing criterion of scoring 7 or more by 
>80% of participants was set. A total of 18 recommendations were included in the survey. These included seven rec-
ommendations on indications for SDF testing, ten recommendations on the management of elevated SDF, and one 
recommendation on technical aspects related to SDF testing. An invitation email with clear instructions was sent 
to a selected group of GAF experts, considering a variety in age, academic position, geographical distribution, and 
subspecialty. The invitation included a description of the Delphi method, complete instructions, and the link to the 
survey. If a recommendation failed to meet the criteria on the first round, a small panel of experts (AA, RSS, RS, 
MA, AZ, CW, KT, AF) reviewed the respondents’ comments on the failed items and alternative recommendations 



Ashok Agarwal, et al: Sperm DNA Fragmentation: Assays and Limitations

www.wjmh.org

were proposed. A second survey with revised alternative recommendations was then created.

Footnote: Author Initials:
AA = Ashok Agarwal; AC = Aldo Calogero; AF = Ala’a Farkouh; AH = Ahmed Harraz; AR = Amarnath Ramb-

hatla; AZ = Armand Zini; CW = Christine Wyns; DPE = Donald P. Evenson; EB = Emre Bakircioglu; ECS = Ege Can 
Serefoglu; EK = Edmund Ko; Fahmi B = Fahmi Bahar; Florence B = Florence Boitrelle; GC = Giovanni Colpi; GIR = 
Giorgio Ivan Russo; GP = Germar Pinggera; HK = Hussein Kandil; IS = Ioannis Sokolakis; KT = Kelton Tremellen; 
MA = Mohamed Arafa; MG = Murat Gül; MM = Marlon Martinez; NHVP = Nguyen Ho Vinh Phuoc; PB = Ponco 
Birowo; PKK = Parviz K Kavoussi; QN = Quang Nguyen; RFA = Rafael F. Ambar; RC = Rossella Cannarella; RH = 
Ralf Henkel; RS = Ramadan Saleh; RSS = Rupin Shah; SK = Shinnosuke Kuroda; SL = Sheena Lewis; SS = Selçuk 
Sarıkaya; TH = Taha Abo-Almagd Abdel-Meguid Hamoda; TM = Taymour Mostafa; TT = Tuncay Toprak.
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