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Abstract

Current literature is unclear on the safety and optimal timing of delivery for pregnant individuals with gestational diabetes mellitus,
which inspired our study team to conduct a web-based survey study exploring patient and provider opinions on delivery options.
However, an incident of fraudulent activity with survey responses prompted a shift in the focus of the research project.
Unfortunately, despite the significant rise of web-based surveys used in medical research, there remains very limited evidence
on the implications of and optimal methods to handle fraudulent web-based survey responses. Therefore, the objective of this
viewpoint paper was to highlight our approach to identifying fraudulent responses in a web-based survey study, in the context of
clinical perinatal research exploring patient and provider opinions on delivery options for pregnancies with gestational diabetes
mellitus. Initially, we conducted cross-sectional web-based surveys across Canada with pregnant patients and perinatal health
care providers. Surveys were available through Research Electronic Data Capture, and recruitment took place between March
and October 2023. A change to recruitment introduced a US $5 gift card incentive to increase survey engagement. In mid-October
2023, an incident of fraudulent activity was reported, after which the surveys were deactivated. Systematic guidelines were
developed by the study team in consultation with information technology services and the research ethics board to filter fraudulent
from true responses. Between October 14 and 16, 2023, an influx of almost 2500 responses (393 patients and 2047 providers)
was recorded in our web-based survey. Systematic filtering flagged numerous fraudulent responses. We identified fraudulent
responses based on criteria including, but not limited to, identical timestamps and responses, responses with slight variations in
wording and similar timestamps, and fraudulent email addresses. Therefore, the incident described in this viewpoint paper
highlights the importance of preserving research integrity by using methodologically sound practices to extract true data for
research findings. These fraudulent events continue to threaten the credibility of research findings and future evidence-based
practices.
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Introduction

Gestational diabetes mellitus (GDM) is one of the most common
complications associated with pregnancy. In Canada, GDM is
on the rise, with a near doubling of GDM diagnoses from 4%
in 2004 to 7% in 2014 [1]. Globally, the rate of GDM is
estimated to be 14.7%, according to the International
Association of Diabetes and Pregnancy Study Groups [2].

Current literature is unclear on the safety and optimal timing
of delivery for pregnant individuals with GDM. Canadian
guidelines for delivery of GDM pregnancies differ from that of
other countries, and discourse remains, even amongst health
care providers [3-6]. Furthermore, literature exploring the
perspectives of pregnant individuals and care providers on
induction of labor (IOL) at 38 weeks compared with expectant
management is limited.

Therefore, our study team initially sought to conduct a survey
study exploring the topic of IOL and delivery options for
pregnant individuals diagnosed with GDM. However, a
significant and rapid influx of responses to the survey in
mid-October 2023 prompted further investigation for fraudulent
responses, shifting the focus of the study team’s objectives with
this research project.

Therefore, the goal of this viewpoint paper is to highlight our
experience and approach to identifying fraudulent responses in
a web-based survey study in the context of perinatal clinical
research regularly conducted by the study team.

Challenges of Preserving Data Integrity
in Studies With Vulnerable Populations

Particularly when conducting research with vulnerable
populations such as pregnant individuals, there is a tension
between maintaining participant anonymity while using
techniques to prevent data fraud and protect study integrity [7].
Pregnant individuals have traditionally been excluded from
research trials due to ethical concerns and misinformed ideas
about clinical research [8]. Safety measures have always been
at the forefront of pregnancy clinical research due to the medical
complexities that pregnant individuals possess, and the
additional consideration for fetal and newborn wellbeing.
Therefore, providing a protected space where pregnant
individuals can participate in research aimed to improve the
health outcomes of themselves and their infants is integral for
equitable and evidence-based practices [8]. However, breaches
in data security and incident of fraudulent activity threaten this
safe space.

Despite the significant rise of web-based surveys used in medical
research, there remains very limited evidence on the implications
of, and optimal methods to handle, fraudulent survey responses
[9]. Unfortunately, there are no optimal methods or guidelines

to address fraudulent incidents in research ethics or protocols
[10-13]. Oftentimes, when these incidents take place, research
teams must resort to less robust measures to address areas of
fraud, such as filtering based on selection criteria, feasible
participant timelines, duplication, repetitive responses, etc
[10-13]. Therefore, challenges remain to systematically
distinguish fraudulent from true responses to ensure research
integrity and credibility of findings.

There is limited discourse on the incidence rates and impact of
fraudulent responses to web-based surveys in the literature,
making it difficult for researchers to raise awareness of these
threats to data integrity. Reported incidents of data fraud in
web-based studies are limited but suggest the need for rigorous
protocols to distinguish fraudulent from true data to protect
research integrity [7,9,11,12,14]. Less sophisticated methods
used to differentiate fraud from true data have included tracking
timestamps and time to completion of survey responses, using
the Completely Automated Public Turing Test to Tell Computers
and Humans Apart (CAPTCHA), and including several required
open-ended questions to identify unusual responses [13,15,16].
More sophisticated methods have included logic checks to assess
survey respondents’ attentiveness, using skip logic, or using
redundant questions to ensure consistency of responses to
demographic questions [13,15,16].

Back to the Beginning: Methods for a
Pregnancy Survey Study

Our team, composed of perinatal clinicians, researchers, and
practicing obstetricians and gynecologists, originally sought to
conduct a survey study exploring the perspectives of pregnant
individuals and health care providers on their willingness to
participate in research studies comparing elective IOL at 38
weeks of gestation versus expectant management for individuals
diagnosed with GDM. However, we shifted our focus to explore
the challenges of preserving data integrity in web-based research
studies upon the discovery of a fraudulent incident with our
survey responses.

Ethical Considerations

Ethics approval was obtained from the Ottawa Health Science
Network Research Ethics Board (protocol ID: 20230075-01H).
We updated recruitment to allow for compensation in the means
of a CAD $5 (US $3.50) gift card to a local coffee shop upon
completion of the survey for eligible participants. This required
that participants provide their email address in a separate survey
to which a link was made available upon completion of the main
survey. We advertised this monetary incentive on all recruitment
materials and in the participant consent form upon accessing
the web-based survey. Any information provided by participants
was kept strictly confidential and only available to the research
team.

J Med Internet Res 2025 | vol. 27 | e58450 | p. 2https://www.jmir.org/2025/1/e58450
(page number not for citation purposes)

Ruby et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Participant Sample

Our initial survey study included 2 study groups: a patient
population and a provider population. Patients were eligible to
participate if they were currently pregnant with a diagnosis of
GDM at the time of survey completion or up to 12 months
postpartum with a diagnosis of GDM in their most recent
pregnancy. Providers were eligible if they routinely provided
care to the pregnant population and held a professional status
that allowed them to counsel pregnant people on delivery
recommendations. We sought to recruit a target sample size of
100 participants in each group (100 patients and 100 providers),
totaling 200 participants. This sample size was selected to
optimize study feasibility while sufficiently capturing the
perspectives of pregnant people with GDM and health care
providers.

Methods of Recruitment

We used convenience and snowball sampling to recruit
participants. We conducted recruitment using various strategies,
including posters in hospitals, social media posts on Twitter
and Facebook, active recruitment at in-person clinics, review
of electronic medical records, and the leverage of existing
professional colleagues of the study team.

Survey Elements

We developed web-based surveys using Research Electronic
Data Capture (REDCap) software and they took approximately
10 minutes to complete [17,18]. REDCap is a secure, web-based
software platform designed to support data capture for research
studies [17,18]. The surveys were cross-sectional in nature and
were available as 2 different URL links (1 for each study group).
The surveys were publicly available, thus anyone with access
to the URL links had access to the surveys.

Survey Measures

Data was measured using a combination of Likert scale
responses, free text response options, and multiple-choice
questions. Data pertaining to demographic characteristics and

likelihood to participate in or support a future randomized trial
comparing induction of labor and expectant management for
pregnancies impacted by GDM was obtained for both patient
and provider groups.

Security Measures

In our survey study, to dissuade automated fraudulent responses,
we included the CAPTCHA test, made available through the
REDCap system. The URL links were made secure by
generating them in REDCap, a data capture software that
supports data security for research studies. In addition, the
surveys were created in such a way that individuals deemed
ineligible would not be allowed to advance to the next questions.
This was accomplished using forced fields to ensure only
eligible participants continued to survey questions.

The Incident and Aftermath

The GDM-related surveys were initially launched on March 9,
2023, and remained active until mid-October, 2023. Upon
approval of an amendment on October 4, 2023, surveys were
updated on October 11, 2023, to include a monetary incentive.

Part of our data management plan included a team member
monitoring the survey responses on a regular weekly basis.
Therefore, we were able to identify the onset of the fraudulent
incident within a short timeframe. Once it was determined that
the rapid influx of responses between October 14 and 16, 2023,
was in fact a fraudulent incident, the research team swiftly
deactivated the survey that same day and removed posters from
clinical settings as well as social media posts. Our team reported
the incident to the OHSN-REB for guidance on the next steps
to address the fraudulent survey responses. The information
technology teams were also alerted to help to address fraudulent
responses.

We created a systematic guideline to filter fraudulent responses
from true responses, by exporting the data from REDCap into
Microsoft Excel and using criteria to indicate reasons for
flagging responses as fraudulent (Figure 1). The responses were
tallied according to their criteria and are summarized in the
results.

J Med Internet Res 2025 | vol. 27 | e58450 | p. 3https://www.jmir.org/2025/1/e58450
(page number not for citation purposes)

Ruby et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. Approach to fraudulent response filtering.

Our Findings

From March 9 to October 13, 2023, we had a total of 36 patient
responses and 37 provider responses to the survey. Upon
preliminary screening, 23 patient responses and 31 provider
responses were deemed eligible and included in our analysis.
Between October 14 and October 16, 2023, there were an
additional 393 patient survey records and 2047 provider survey
records submitted (Figure 2). Given the rapid influx of responses

in such a short timeframe and the nature of our recruitment
before this event, our team determined this to be an incident of
fraudulent activity and used a systematic guide to identify
fraudulent responses. Possible reasons for the drastic difference
in the ratio of patient to provider fraudulent responses included:
(1) the provider survey was shorter than the patient survey, (2)
the provider survey asked fewer demographic questions, and
(3) the provider survey required that fewer eligibility questions
be completed to advance to the next survey questions.
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Figure 2. Timeline for survey response influx and screening. See Multimedia Appendix 1 for reasons why patient survey records were flagged as
fraudulent. See Multimedia Appendix 2 for reasons why provider survey records were flagged as fraudulent.

In consultation with the research ethics board and IT services,
our team constructed a system to flag responses according to
their fraudulent activity criteria (Figure 1). Criteria for filtering
according to fraudulent versus true responses were applied.
Following advice from the research ethics board, the surveys
were inactivated and the study was closed to prevent further
potential compromise to our results. Due to the limited discourse
that exists on optimal methods for handling fraud in survey
research, there was no obvious software that our team
determined was best suited for addressing the incident.
Therefore, we used Microsoft Excel files and applied a
multireviewer, multidisciplinary, and multistep approach to
filter fraudulent responses.

We reported reasons for why patient responses were flagged as
fraudulent and tallied our findings using frequencies and
percentage descriptive statistics (Multimedia Appendix 1).
Reasons included an ineligible country provided or country not
provided, ineligible estimated delivery date or postpartum
delivery date (eg, date listed as “2004-02-01” or “1988-10-25,”
which did not fall within the eligible 12 months postpartum as
outlined in the eligibility criteria), same timestamp with exact
same responses, same timestamp and similar responses with
only slight variations in wording, responses not aligned with
the intent of questions, fraudulent email address provided, and
suspicious timestamp (eg, a multitude of responses being
submitted between the hours of 2-6 AM Eastern Standard Time).

Reasons for why provider responses were flagged as fraudulent
were also tallied and reported (Multimedia Appendix 2).
Reasons included same timestamp with exact same responses,
same timestamp and similar responses with only slight variations
in wording, similar timestamp and similar responses, ineligible
language, fraudulent email address provided, suspicious
timestamp, and incomplete responses.

Criteria used to filter out fraudulent responses was defined in
consultation with study team members. For example, the criteria

“same timestamp and responses” was defined as any response
that was written the exact same way with the same wording and
submitted at the same time as any other response. Fraudulent
email addresses were determined using the built-in Excel data
validation function and email verification software to identify
invalid mailboxes, invalid domains, spam traps, and syntax
errors.

Given the significant number of fraudulent responses and the
limited number of responses deemed to be “true,” the research
team decided against conducting a between-group analysis of
the responses included compared with those excluded.

Fraudulent Online Bots: A Black Box in
Medical Research

This paper contributes to an unfortunately limited body of
evidence supporting the need for increased data security
measures when conducting medical research in the technological
era. Despite the significant rise of web-based surveys used in
medical research, there remains very limited evidence on the
implications of, and optimal methods to handle, fraudulent
survey responses [9]. However disappointing, adverse fraudulent
events will likely continue to occur. These events therefore
obscure the true results of medical research and pose a threat
to the integrity of future evidence-based practices.

Unfortunately, there are no optimal methods or guidelines to
address fraudulent incidents in research ethics or protocols
[10-13]. Oftentimes, when these incidents take place, research
teams must resort to less robust measures to address areas of
fraud, such as filtering based on selection criteria, feasible
participant timelines, duplication, repetitive responses, etc
[10-13]. Therefore, challenges remain to systematically
distinguish fraudulent from true responses to ensure research
integrity and credibility of findings.
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Previous literature highlights the importance of security
measures to ensure the integrity of web-based survey responses.
Such security measures have included using CAPTCHA to
distinguish humans from bot responses, using software that
collects IP addresses of its survey user, requiring the completion
of an open text response to assess individuality, or requiring
email verification for the completion and submission of the
survey [9,11,14,19]. Furthermore, measures to avoid the
attention of fraudulent respondents may include keeping
recruitment periods short and avoiding advertisement of the
survey in public spaces such as on social media or on posters
in the hospitals [19]. Incidents such as these indicate the need
for study protocols to outline contingency plans in the case of
cyber-attacks that may compromise the credibility of their
findings [11,19]. Manual validation, in addition to the automatic
validation techniques used to filter duplicate survey responses,
should be implemented and strengthened in future web-based
research studies [11,19].

We recognize that many factors likely contributed to the influx
of fraudulent activity. For example, the amendment to include
a monetary incentive was activated at the end of a work week,
providing more weekend time for individuals to submit
responses. In addition, the survey was available as a single
public link rather than a disposable link, providing a convenient
means to share the surveys amongst other potential users.
Another limitation to our study, and what was a potential factor
for the influx of fraudulent responses, was the limited eligibility
criteria, since patients were eligible if they were currently
pregnant, or had been pregnant in the past 12 months, and
diagnosed with GDM. Due to this restriction in selection criteria
and our desired sample size of 200 participants, the recruitment
period was prolonged to obtain an adequate sample size,
increasing the risk for fraudulent responses to be submitted to

the survey. However, despite evidence to suggest that
recruitment of pregnant people in research studies is most
effective through face-to-face means, our team determined that
using multiple recruitment strategies would limit selection bias
and increase the likelihood of reaching our desired sample size
[13,20-22]. Finally, REDCap software, although useful for many
research studies, does not collect the IP addresses of participants
accessing surveys generated through its system. This posed a
limitation to our team’s ability to use robust methods to decipher
fraudulent from true responses.

This viewpoint paper is unique in that it brings to light a rising
concern for data security and research integrity in an era of
mounting technological involvement in medical research. It
highlights the real and raw experience of a group of medical
researchers who pride themselves on conducting
methodologically sound and scientifically robust perinatal health
research. Therefore, this paper provides an example of the
vulnerability of web-based medical research, and the extent of
precautions that are necessary to prevent such incidents from
occurring.

Conclusions

Overall, this fraudulent incident highlights the importance of
preserving research integrity by using methodologically sound
practices to extract true data for research findings. Despite
numerous measures used to avoid fraudulent data in medical
research, findings may still be compromised, particularly in
web-based studies. We hope this case example provides future
researchers with a cautionary tale to consider when conducting
their own survey studies. Researchers must be aware of and
actively work to prevent potential threats to the credibility of
their research findings and future evidence-based practices.

Acknowledgments
Our study team would like to thank all patients and providers who participated by providing their genuine responses. Our team
would also like to thank the Ottawa Health Science Network Research Ethics Board and Information Technology teams at the
Ottawa Hospital Research Institute for their support and guidance of the fraudulent activity reporting protocol. This study was
funded by a grant from the Canadian Institutes of Health Research (FRN 148438).

Conflicts of Interest
None declared.

Multimedia Appendix 1
Frequencies and percentages of criteria for flagged fraudulent responses for gestational diabetes mellitus patient survey.
[DOCX File , 22 KB-Multimedia Appendix 1]

Multimedia Appendix 2
Frequencies and percentages of criteria for flagged fraudulent responses for gestational diabetes mellitus provider survey.
[DOCX File , 22 KB-Multimedia Appendix 2]

References

1. Metcalfe A, Sabr Y, Hutcheon JA, Donovan L, Lyons J, Burrows J, et al. Trends in obstetric intervention and pregnancy
outcomes of Canadian women with diabetes in pregnancy from 2004 to 2015. J Endocr Soc. 2017;1(12):1540-1549. [FREE
Full text] [doi: 10.1210/js.2017-00376] [Medline: 29308448]

J Med Internet Res 2025 | vol. 27 | e58450 | p. 6https://www.jmir.org/2025/1/e58450
(page number not for citation purposes)

Ruby et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v27i1e58450_app1.docx&filename=0fcad0ec441b4c601b5f6ce550996ae9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e58450_app1.docx&filename=0fcad0ec441b4c601b5f6ce550996ae9.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e58450_app2.docx&filename=a92e7c86c86ab0b52a41e9d59a69ec4e.docx
https://jmir.org/api/download?alt_name=jmir_v27i1e58450_app2.docx&filename=a92e7c86c86ab0b52a41e9d59a69ec4e.docx
https://europepmc.org/abstract/MED/29308448
https://europepmc.org/abstract/MED/29308448
http://dx.doi.org/10.1210/js.2017-00376
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29308448&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Saeedi M, Cao Y, Fadl H, Gustafson H, Simmons D. Increasing prevalence of gestational diabetes mellitus when implementing
the IADPSG criteria: a systematic review and meta-analysis. Diabetes Res Clin Pract. 2021;172:108642. [FREE Full text]
[doi: 10.1016/j.diabres.2020.108642] [Medline: 33359574]

3. Lurie S, Insler V, Hagay ZJ. Induction of labor at 38 to 39 weeks of gestation reduces the incidence of shoulder dystocia
in gestational diabetic patients class A2. Am J Perinatol. 1996;13(5):293-296. [doi: 10.1055/s-2007-994344] [Medline:
8863948]

4. Berger H, Melamed N. Timing of delivery in women with diabetes in pregnancy. Obstet Med. 2014;7(1):8-16. [FREE Full
text] [doi: 10.1177/1753495X13513577] [Medline: 27512412]

5. Kruit H, Mertsalmi S, Rahkonen L. Planned vaginal and planned cesarean delivery outcomes in pregnancies complicated
with pregestational type 1 diabetes - a three-year academic tertiary hospital cohort study. BMC Pregnancy Childbirth.
2022;22(1):173. [FREE Full text] [doi: 10.1186/s12884-022-04510-8] [Medline: 35236314]

6. . ACOG practice bulletin No. 190: gestational diabetes mellitus. Obstet Gynecol. 2018;131(2):e49-e64. [doi:
10.1097/AOG.0000000000002501] [Medline: 29370047]

7. Shivayogi P. Vulnerable population and methods for their safeguard. Perspect Clin Res. 2013;4(1):53-57. [FREE Full text]
[doi: 10.4103/2229-3485.106389] [Medline: 23533983]

8. Sewell CA, Sheehan SM, Gill MS, Henry LM, Bucci-Rechtweg C, Gyamfi-Bannerman C, et al. Scientific, ethical, and
legal considerations for the inclusion of pregnant people in clinical trials. Am J Obstet Gynecol. 2022;227(6):805-811.
[FREE Full text] [doi: 10.1016/j.ajog.2022.07.037] [Medline: 35934117]

9. Wang J, Calderon G, Hager ER, Edwards LV, Berry AA, Liu Y, et al. Identifying and preventing fraudulent responses in
online public health surveys: lessons learned during the COVID-19 pandemic. PLOS Glob Public Health. 2023;3(8):e0001452.
[FREE Full text] [doi: 10.1371/journal.pgph.0001452] [Medline: 37610999]

10. Hohn KL, Braswell AA, DeVita JM. Preventing and protecting against internet research fraud in anonymous web-based
research: protocol for the development and implementation of an anonymous web-based data integrity plan. JMIR Res
Protoc. 2022;11(9):e38550. [FREE Full text] [doi: 10.2196/38550] [Medline: 36094806]

11. Pratt-Chapman M, Moses J, Arem H. Strategies for the identification and prevention of survey fraud: data analysis of a
web-based survey. JMIR Cancer. 2021;7(3):e30730. [FREE Full text] [doi: 10.2196/30730] [Medline: 34269685]

12. Ballard AM, Cardwell T, Young AM. Fraud detection protocol for web-based research among men who have sex with
men: development and descriptive evaluation. JMIR Public Health Surveill. 2019;5(1):e12344. [FREE Full text] [doi:
10.2196/12344] [Medline: 30714944]

13. Pozzar R, Hammer MJ, Underhill-Blazey M, Wright AA, Tulsky JA, Hong F, et al. Threats of bots and other bad actors to
data quality following research participant recruitment through social media: cross-sectional questionnaire. J Med Internet
Res. 2020;22(10):e23021. [FREE Full text] [doi: 10.2196/23021] [Medline: 33026360]

14. Conrique BI, McDade-Montez E, Anderson PM. Detection and pevention of data fraud in a study of community college
career technical education students. Community College Journal of Research and Practice. 2019;44(2):1-4. [doi:
10.1080/10668926.2019.1629126]

15. Simone M. Bots started sabotaging my online research. I fought back. STAT News. 2019. URL: https://www.statnews.com/
2019/11/21/bots-started-sabotaging-my-online-research-i-fought-back/ [accessed 2024-12-09]

16. Bowen AM, Daniel CM, Williams ML, Baird GL. Identifying multiple submissions in internet research: preserving data
integrity. AIDS Behav. 2008;12(6):964-973. [FREE Full text] [doi: 10.1007/s10461-007-9352-2] [Medline: 18240015]

17. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)--a
metadata-driven methodology and workflow process for providing translational research informatics support. J Biomed
Inform. 2009;42(2):377-381. [FREE Full text] [doi: 10.1016/j.jbi.2008.08.010] [Medline: 18929686]

18. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O'Neal L, et al. REDCap Consortium. The REDCap consortium:
building an international community of software platform partners. J Biomed Inform. 2019;95:103208. [FREE Full text]
[doi: 10.1016/j.jbi.2019.103208] [Medline: 31078660]

19. Dewitt J, Capistrant B, Kohli N, Rosser BRS, Mitteldorf D, Merengwa E, et al. Addressing participant validity in a small
internet health survey (The Restore Study): protocol and recommendations for survey response validation. JMIR Res Protoc.
2018;7(4):e96. [FREE Full text] [doi: 10.2196/resprot.7655] [Medline: 29691203]

20. Manca DP, O'Beirne M, Lightbody T, Johnston DW, Dymianiw DL, Nastalska K, et al. APrON study team. The most
effective strategy for recruiting a pregnancy cohort: a tale of two cities. BMC Pregnancy Childbirth. 2013;13:75. [FREE
Full text] [doi: 10.1186/1471-2393-13-75] [Medline: 23521869]

21. Frew PM, Saint-Victor DS, Isaacs MB, Kim S, Swamy GK, Sheffield JS, et al. Recruitment and retention of pregnant
women into clinical research trials: an overview of challenges, facilitators, and best practices. Clin Infect Dis. 2014;59
Suppl 7(Suppl 7):S400-S407. [FREE Full text] [doi: 10.1093/cid/ciu726] [Medline: 25425718]

22. Strömmer S, Lawrence W, Rose T, Vogel C, Watson D, Bottell JN, et al. Improving recruitment to clinical trials during
pregnancy: a mixed methods investigation. Soc Sci Med. 2018;200:73-82. [FREE Full text] [doi:
10.1016/j.socscimed.2018.01.014] [Medline: 29421474]

J Med Internet Res 2025 | vol. 27 | e58450 | p. 7https://www.jmir.org/2025/1/e58450
(page number not for citation purposes)

Ruby et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://linkinghub.elsevier.com/retrieve/pii/S0168-8227(20)30899-8
http://dx.doi.org/10.1016/j.diabres.2020.108642
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33359574&dopt=Abstract
http://dx.doi.org/10.1055/s-2007-994344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8863948&dopt=Abstract
https://europepmc.org/abstract/MED/27512412
https://europepmc.org/abstract/MED/27512412
http://dx.doi.org/10.1177/1753495X13513577
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27512412&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-022-04510-8
http://dx.doi.org/10.1186/s12884-022-04510-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35236314&dopt=Abstract
http://dx.doi.org/10.1097/AOG.0000000000002501
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29370047&dopt=Abstract
http://www.picronline.org/article.asp?issn=2229-3485;year=2013;volume=4;issue=1;spage=53;epage=57;aulast=Shivayogi
http://dx.doi.org/10.4103/2229-3485.106389
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23533983&dopt=Abstract
https://europepmc.org/abstract/MED/35934117
http://dx.doi.org/10.1016/j.ajog.2022.07.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35934117&dopt=Abstract
https://europepmc.org/abstract/MED/37610999
http://dx.doi.org/10.1371/journal.pgph.0001452
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37610999&dopt=Abstract
https://www.researchprotocols.org/2022/9/e38550/
http://dx.doi.org/10.2196/38550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36094806&dopt=Abstract
https://cancer.jmir.org/2021/3/e30730/
http://dx.doi.org/10.2196/30730
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34269685&dopt=Abstract
https://publichealth.jmir.org/2019/1/e12344/
http://dx.doi.org/10.2196/12344
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30714944&dopt=Abstract
https://www.jmir.org/2020/10/e23021/
http://dx.doi.org/10.2196/23021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33026360&dopt=Abstract
http://dx.doi.org/10.1080/10668926.2019.1629126
https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-research-i-fought-back/
https://www.statnews.com/2019/11/21/bots-started-sabotaging-my-online-research-i-fought-back/
https://europepmc.org/abstract/MED/18240015
http://dx.doi.org/10.1007/s10461-007-9352-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18240015&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(08)00122-6
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18929686&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1532-0464(19)30126-1
http://dx.doi.org/10.1016/j.jbi.2019.103208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31078660&dopt=Abstract
https://www.researchprotocols.org/2018/4/e96/
http://dx.doi.org/10.2196/resprot.7655
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29691203&dopt=Abstract
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-75
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/1471-2393-13-75
http://dx.doi.org/10.1186/1471-2393-13-75
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23521869&dopt=Abstract
https://europepmc.org/abstract/MED/25425718
http://dx.doi.org/10.1093/cid/ciu726
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25425718&dopt=Abstract
https://europepmc.org/abstract/MED/29421474
http://dx.doi.org/10.1016/j.socscimed.2018.01.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29421474&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
CAPTCHA: Completely Automated Public Turing Test to Tell Computers and Humans Apart
GDM: gestational diabetes mellitus
IOL: induction of labor
REDCap: Research Electronic Data Capture

Edited by T de Azevedo Cardoso; submitted 21.03.24; peer-reviewed by Q Nian, S Hewage, JK Sinamo, M Ennis; comments to author
14.05.24; revised version received 28.06.24; accepted 30.10.24; published 20.01.25

Please cite as:
Ruby E, Ramlawi S, Bowie AC, Boyd S, Dingwall-Harvey A, Rennicks White R, El-Chaâr D, Walker M
Identifying Fraudulent Responses in a Study Exploring Delivery Options for Pregnancies Impacted by Gestational Diabetes: Lessons
Learned From a Web-Based Survey
J Med Internet Res 2025;27:e58450
URL: https://www.jmir.org/2025/1/e58450
doi: 10.2196/58450
PMID:

©Emma Ruby, Serine Ramlawi, Alexa Clare Bowie, Stephanie Boyd, Alysha Dingwall-Harvey, Ruth Rennicks White, Darine
El-Chaâr, Mark Walker. Originally published in the Journal of Medical Internet Research (https://www.jmir.org), 20.01.2025.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Journal of Medical Internet Research (ISSN 1438-8871), is properly cited. The
complete bibliographic information, a link to the original publication on https://www.jmir.org/, as well as this copyright and
license information must be included.

J Med Internet Res 2025 | vol. 27 | e58450 | p. 8https://www.jmir.org/2025/1/e58450
(page number not for citation purposes)

Ruby et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://www.jmir.org/2025/1/e58450
http://dx.doi.org/10.2196/58450
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

