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Background Adherence to ethical guidelines and regulations and protecting and respecting the dignity and
autonomy of participants by obtaining a valid informed consent form (ICF) prior to participation in research are
crucial; The subjects did not add signatures next to the corrections made to signatures or dates on the ICF, Multiple
signatures in other fields, ICF missing/missing signature, Incorrect ICF version Signed after modification, Correction
tape used to correct signature, Impersonated signature, Non-research-member signature, however, ICFs are often not
properly completed, which must be addressed. This study analyzed ICF signing errors and implemented measures to

Methods We used the plan—do—check-act (PDCA) cycle to help improve the correctness and validity of ICF signing.

Results Interim and final reports from January 2016 to February 2020 including 363 ICFs were studied. The total
proportion of correct ICF signatures (200, 83.3%) following the PDCA intervention was significantly higher than that
before the intervention (P <0.05). Analysis of the types of signing error demonstrated that signature errors were
significantly reduced after the intervention, particularly for subjects did not add signatures next to the corrections
made to signatures or dates on the ICF (16, 6.7%) and impersonated signature (0; P <0.05).

Conclusions The proportions of other error types—multiple signatures in other fields, missing or unsigned
ICF, incorrect signature order, incorrect ICF version, use of correction tape to correct signature, and non-medical
profession members signing the ICF—did not differ significantly.
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Background

The main role of an institutional review board (IRB)
is to review and oversee clinical research protocols to
ensure that all protocols are conducted in accordance
with regulations and ethical standards and protect
research participants [1, 2]. The missions of an IRB are
(1) to educate investigators and research teams on ethi-
cal issues, scientific integrity, preventing misconduct, and
conflicts of interest and (2) to monitor the implementa-
tion of IRB-approved protocols [3, 4]. The main goals of
this study was to investigate the effectiveness of utilizing
a checklist and face-to-face education intervention to
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reduce improperly documented consent errors, dynami-
cally revise a standard operating procedure (SOP; Cathay
General Hospital Institutional Review Board 2022),
and maintain IRB performance regarding oversight of
the implementation of all submission protocols [5, 6].
IRBs should review informed consent forms (ICFs) to
ensure their validity [7]. Clinical studies must provide
an ICF that has been signed and dated by a participant
to demonstrate the participant’s willingness to join the
study after the investigator has provided a complete and
detailed explanation of the study [8]. Obtaining an ICF
is an interactive process that requires active engagement
with participants to provide comprehensive information
to all subjects. The act of signing ICF served as a critical
indicator of the participant’s understanding, acceptance
and voluntary willingness to participants in the study.
Additionally, the absence of a properly signed ICF would
raise concerns about potential flaws in the informed con-
sent process, suggesting that participants may not have
been provided with all necessary information about the
study or might not have enrolled in the study voluntarily
[1, 9]. Participants should sign an ICF with sufficient
information to make a decision. Investigators must pro-
tect and respect the dignity and autonomy of research
participants and obtain an ICF before allowing a partici-
pant to take part in the study [8, 10].

The essential elements required by three major ethical
guidelines and regulations—the Declaration of Helsinki
[11, 12], the International Conference on Harmoniza-
tion (ICH) for Good Clinical Practice (GCP) (ICH GCP
2021), and Taiwan’s Human Subject Research Act (Minis-
try of Health and Welfare 2011)—are as follows. (1) Prior
to an individual’s participation in a trial, an informed
consent form should be signed and dated by the partici-
pant, their legal representative, or a legally acceptable
representative. The investigator or a team member des-
ignated by the investigator should obtain ICF signatures
from all parties and give the participant or their legally
acceptable representative ample time and opportunity to
inquire about the details of the trial before signing. (2) All
questions about the trial should be answered to the par-
ticipant or their legal representative. Every ICF should be
signed by the participant and the investigator and dated.
A copy of the signed ICF should be retained by the inves-
tigator, and the original ICF should be kept by the par-
ticipant. Despite the existence of these regulations, the
elements of informed consent are not always followed in
letter and spirit. Therefore, principal investigators (PIs)
should be educated in how ICFs are correctly signed, and
research teams should be properly authorized to execute
and explain research content; the participant must clearly
and correctly sign the ICF. This is the most important
process to ensure the protection of the participant. (3)
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IRBs should oversee the application of every approved
protocol and conduct at least one annual audit.

According to Taiwanese regulations (Ministry of
Health and Welfare 2011), the PI is responsible for sub-
mitting interim and final reports to the IRB every year to
check that the obtainment of valid consent ensures com-
pliance with the participants’ protection and autonomy,
that the process is nonthreatening for the participants,
and that the relevant provisions for ICF signing are being
implemented. The IRB review the ICF signing procedure
and identified numerous errors in the signature records
in the ICF signing interim and final reports.

From our internal audit in our hospital, we revealed
that the research team did not follow regulations and
SOPs and obtained invalid ICFs. Therefore, we used a
plan—do—check-act (PDCA) intervention to improve
quality and reduce errors in ICF signatures and ensure
that valid participant consent was obtained. The PDCA
cycle is a time-sensitive management model. It was first
conceived by Shewhart and later expanded by Dr. Dem-
ing in the United States into a quality control cycle that is
widely used in management [13, 14].

Quality improvement (QI) is important in IRB opera-
tions because it ensures compliance with laws and
guidelines and dynamic revision of SOPs to improve
IRB oversight of human research activities. QI requires
continual efforts by all involved, including PIs, clinical
research coordinators, funding institutions, planners,
educators, and IRB administrators, to create changes that
lead to systematic improvements in performance, profes-
sional development, and research outcomes. No stud-
ies have yet investigated the reduction of ICF signature
errors. This study compared ICF signature errors before
and after an educational intervention in our IRB.

Materials and methods

Clinical data

This study was divided into two stages. The first stage was
before the PDCA intervention, from February 2016 to
February 2017; data on 123 ICFs were collected. The data
used for analyzing in this study included 33 clinical trials
and 90 PI initiated studies in the control group, 23 clini-
cal trials and 218 PI initiated studies in the PDCA inter-
vention group reviewed by our Cathay General Hospital.
The second stage was after the PDCA intervention, from
February 2018 to February 2020; data on 240 ICFs were
collected and defined as the postintervention group.

Intervention
For the PDCA intervention:

Planning (P). PDCA quality control team was estab-
lished that included the IRB chair, vice chairpersons, and
IRB staff. Improvement of ICF signing was guided by
the major ethical guidelines of the ICP GCP (ICH GCP
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Table 1 Signature of informed consent form checklist

Content

1. Informed Consent Form (ICF): A written document signed ~ 3*
and dated by a participant who voluntarily confirms their
willingness to participate in a particular trial after having been
informed and having understood all aspects of the trial that
are relevant to the participant’s decision to participate.

2.The investigator should obtain the ICF willingly submitted
by the participant prior to the beginning of the trial.

The investigator or a person designated by the investigator
should fully inform the participant of all pertinent aspects of
the trial, including the contents of the ICF and documents
approved by the Ethics Committee. The investigator or desig-
nated person should ensure that the content of the ICF and
other trial-related documents is well understood and that the
ICF has been signed and dated by the participant.

3. All trial staff should be qualified and have the trainingand ~ 14*
work experience necessary to assume their responsibilities in

the trial.

5-1*
5-2%

4. Prior to the beginning of the trial, the investigator must 16*
obtain approval from the Ethics Committee for the ICF and

any other written information to be provided to participants.

The approval referred to in the preceding paragraph should

be made in writing.

5. Any revised ICF and written information shall be approved 17 -2%
by the Ethics Committee prior to use; for clinical trials that are
approved by a competent authority, the revised documents

shall be resubmitted for approval.

6. Prior to a participant’s participation in the trial, the ICF must  20—1*
be signed and personally dated by the participant, their legal  20—2*

representative, or a legally acceptable representative.

Before informed consent may be obtained, the investigator,

or a person designated by the investigator, should give the
participant or their legally acceptable representative ample

time and opportunity to inquire about the details of the trial.

7.The sponsor should appoint appropriately qualified indi- 54%
viduals for the following tasks:

a. to supervise the overall conduct of the trial,

b. to handle and verify data,

c. to conduct statistical analyses and prepare trial reports,

d. to perform operations related to conducting the trial.

8. The investigator should be informed of any CRF (case
report form) entry error, omission, or illegibility. The monitor
should ensure that appropriate corrections, additions, or dele-
tions are made, dated, explained, and marked with initials by
the investigator or by a member of the investigator’s trial staff
who is authorized to approve CRF changes for the investiga-
tor. This authorization should be documented and filed.

9. The Ethics Committee should approve studies on the basis
of the degree of risk to human participants and continually
review ongoing trials at appropriate intervals.

These continual reviews should be conducted at least once
avyear.

10. ICF signature order IRB-
a. Qualified researchers interpreting the participant’s consent ~ SOP**
form.

b. Participant

c. Primary investigator/coinvestigator

77—15%

87 1%
87-2%

*ICH GCP Article, International Conference on Harmonization of Good Clinical
Practice Requirements for ICF (Paraphrased, E6 (R2), 2021)

**Cathay General Hospital Institutional Review Board (IRB) Standard Operating
Procedures (SOPs) Version 12 (2022)
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2021), the Taiwan council Human Subjects Research Act,
and IRB SOPs. We developed an ICF signature check-
list (Table 1) for PIs and research teams; this checklist
emphasized instructions on preventing common errors
and correct ICF signing and review of baseline data to
identify underlying causes of errors and develop inter-
vention plans.

Intervention (D). The PDCA quality control staff play a
crucial role in training the PIs and research team on the
proper procedure for obtaining a signed ICF in accor-
dance with regulatory requirements. Staff emphasize
key aspects, including avoiding impersonated signatures
impersonated, using the correct version of the ICF, and
ensuring that only authorized research members explain
the details of the study documented in the ICF. Further-
more, they emphasize the importance of respecting par-
ticipant’s autonomy and willingness to join the study, In
addition to training, the PDCA quality control staff also
supervise implementation of the system. First, we imple-
mented a comprehensive approach for ICF signing using
a checklist. This involved conducting face-to-face train-
ing session with the research team in the IRB office,
where step-by-step teaching and feedback was provided.
Tests were conducted to evaluate knowledge retention
regarding key points. This allowed us to verify the suc-
cessful implementation of the system and address any
questions. To enhance clarity and precision, the ICF sig-
nature positions were meticulously divided and promi-
nently marked with eye-catching red, yellow, and blue
signs. There visual cues serve as reminders for accurate
placement, facilitated differentiation between child and
adult ICF, and avoid miss use. Third, we informed the PIs
and research teams about the requirement to visit IRB
office to obtain a copy of the approved ICF for reference.
This visit provided an opportunity to confirm implemen-
tation of the relevant processes. In addition, we provided
a manual outlining the signing process for the ICFE.

Check (C). The PDCA team checked for ICF sign-
ing errors, In addition, we regularly re-educated PIs and
research teams and released new regulations to solve
existing problems and achieve a higher rate of correct
ICF signing.

Continuously follow up (A). The PDCA team summa-
rized the problems and influencing factors, formulated
solutions on the basis of the problems, and incorporated
other items to further improve ICF signing before the
next PDCA cycle was implemented for continuous and
systematic improvement (Fig. 1).

Statistical methods

Data management and statistical analyses were per-
formed using SPSS version 18 (SPSS Inc., Chicago,
IL). Countable data are expressed as number (%). An
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® Implement actions
- Publish common errors on the
website

®  Establish a baseline
« Develop signed ICF

checklist )
«  Collect baseline data » Have the IR_B office provide
(1/1/2016-12/31/2017) onsite teachmg of how to
acquire ICF signatures

« Identify underlying
causes of errors

« Provide telephone counseling

® Evaluate
» Review the checklist

® Monitor and measure
» Analyze the

effectiveness form from

1/1/2019-2021/12/21

after the intervention
+  Identify underlying
causes of errors
+ Develop new plan for
improvement

Fig. 1 Diagram of PDCA implementation for improving ICF signing qual-
ity. Improvement, adjustment and continuous PDCA cycle

Table 2 Management scores before and after intervention of ICF
writing consultation

Variable Group x2 P
Before After
(N=123) (N=240)
13.194 0.013

Correct signing 88 (71.5%) 200 (83.3%)

P <0.05: significant

independent-sample x* test was employed to make com-
parisons, with P <0.05 indicating significance.

Ethical approval

This QI study was performed with the approval and
supervision of the clinical lead of the unit in which the
improvement activity was performed. Ethical approval
for this study was obtained from the IRB of Taipei
Cathay General Hospital (CGH-P111025). This QI study
was considered a “minimal risk” study because it only
involved the study used existed data collected for other
purposes. The data used in this study were collected from
our IRB database and data was recorded in deidentified
manner.

Results

From January 2016 to February 2020, the final report
and interim report included data on 363 ICFs. Before the
intervention, 35 (28.5%) of the ICFs contained errors. our
statistical results demonstrated that the rate of correct
signing after the PDCA intervention was significantly
improved to 83.3% in total 200 ICF forms.
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Table 3 ICF error items before and after intervention of ICF
writing consultation

Variable Group X2 P
Before After
(N=123) (N=240)
Signature error
The subjects did not add sig- 21 16 (6.7%) 9.621 0.003
natures next to the corrections (17.1%)
made to signatures or dates on
the ICF
Multiple signatures in other fields  5(4.1%)  19(7.9%) 1.954 0.187
ICF missing/missing signature 6(4.9%) 10(4.2%) 0.098 0.790
Incorrect order of signatures 7(57%) 8(33%) 1.141 0.281
Incorrect ICF version 4(33%) 6(25%) 0172 0.739
Correction tape used to correct 1(0.8%) 3(1.2%) 0.143 1.000
signature
Impersonated signature 4(33%) 0(0) 7.892 0013
Non-research-member signature 2 (1.6%) 1(04%) 1451 0.266

P <0.05: significant

Following the PDCA intervention, the signature error
rate reduced by 11. 8%. (Table 2). Signing error type
analysis demonstrated significantly fewer signing errors
in the post intervention group, in particular, fewer sub-
jects did not add signatures next to the corrections made
to the signatures or dates on the ICF (16, 6.7%) and with
impersonated signatures (0, 0%; P<0.05, Table 3). The
proportions of other error types—multiple signatures in
other fields, missing ICF/ signature, incorrect order of
signature, incorrect ICF version, use of correction tape to
correct signature, and non-medical profession members
signing the ICF—did not differ significantly between the
two groups.

Before (Non PDCA intervention from January 2016 to
December 2017); After (PDCA intervention from Janu-
ary 2019 to December 2021).

Discussion

Adhering to correct processes for signing ICFs is an indi-
cator that the rights and interests of participants have
been appropriately recognized throughout the research
process [15, 16]. This study investigated the quality
improvement of ICF signing. Improving the quality of
ICF signing is key to improving IRB administration qual-
ity and protecting participants’ rights and welfare during
a study. PDCA is a continuous QI concept. We analyzed
the existing problems with ICF signing, which was criti-
cal to improving management. In this study, PDCA was
used to improve the ICF signing procedure; this was
achieved using a checklist, production of a valid sample
ICF by the educational research team, and compliance
regulations. Our results demonstrated that the rate of
correct and complete ICF signing in the postintervention
group was significantly higher than that in the preinter-
vention group; The subjects did not add signatures next
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to the corrections made to signatures or dates on the ICF
was considerably reduced from 21 (17.1%) to 16 (6.7%).
This suggests that the PDCA intervention effectively
improved quality and reduced ICF signing errors.

ICFs are a crucial ethical and regulatory requirement
for clinical research [17, 18]. The quality of informed
consent depends on participants’ voluntary affirmation
of their understanding, ability, and willingness [19, 20],
the process of voluntary decision-making, joint decision-
making by the research team, and always acting in the
participant’s best interest. Studies have shown that the
fulfillment of these conditions guarantees participant
willingness [21, 22].

According to the results of a global survey conducted
by the Center for Information and Research on Clini-
cal Research Participation in the Asia-Pacific region,
29% of responders said they did not know or were not
sure what clinical research was, 69% general public
responded that informed consent was difficult to under-
stand, and only 25% were willing to participate in clini-
cal research. A study reported that ICFs are being used
as a legal document to protect researchers and sponsors
rather than to give participants relevant information for
decision-making [21]. Another study demonstrated that
distrust was a barrier to study participation for 26% of
Indian patients [23, 24]. Insufficient awareness of clini-
cal research information can make participants vulner-
able and compromise the quality and effectiveness of the
informed consent process [25, 26]. Therefore, it is crucial
for research teams to obtain a valid and correctly signed
ICE

ICF information regarding research should be provided
by a physician or staff with appropriate scientific train-
ing and work experience to fulfill their responsibilities in
the trial [7]; in addition, a potential participant’s physical,
emotional, and mental capabilities must be considered
when obtaining an ICF. An appropriate environment also
needs to be provided to ensure the privacy of potential
participants. Valid ICFs should be obtained using clear
communication between the participant and the research
team to gain the participant’s trust through explanation
of the research information process. Building awareness
of the research team and educating participants about
clinical research regulations and ethics are crucial to
improving the quality of informed consent obtainment,
and strategies are needed to improve the quality of the
ICF signing process.

Conclusions

We adopted PDCA sustainable improvement mea-
sures to improve the ICF signing process. We effectively
reduced the frequency of ICF signing errors and reduced
the rate of ICFs not officially signed after modification.
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For further improvements to ICF signing, research on
how monitoring methods can be improved is necessary.

Acknowledgements

We are thankful to Cathay General Hospital IRB for providing data. The study
was supported by grants from Cathay General Hospital, Taipei, Taiwan. This
manuscript was edited by Wallace Academic Editing.

Authors’ contributions

Conceptualization, TWH; interpretation of results, CHH; data curation, LI,
formal analysis, HCL; Writing—review & editing, CSW. All authors have read
and agreed to the published version of the manuscript.

Funding
This work was supported by grants from Cathay General Hospital, Taipei,
Taiwan (CGH-MR-B11105).

Data Availability

The data that support the findings of this study are available from Taipei
Cathay General Hospital IRB, but restrictions apply to the availability of these
data, which were used under license for the current study and are not publicly
available. Data are however available from the authors upon reasonable
request and with permission of Cathay General Hospital IRB.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate

The ethics committee of Taipei Cathay General Hospital waived the need

for informed consent. The study protocol was reviewed and approved by
the IRB of Taipei Cathay General Hospital (CGH IRB: P111025). All procedures
performed in studies involving data analysis were performed in accordance
with the ethical standards of the institutional and national research
committee and with the 1964 Helsinki Declaration and its later amendments
or comparable ethical standards.

Consent for publication
None.

Received: 17 January 2023 / Accepted: 19 July 2023
Published online: 04 August 2023

References

1. Grady C. 2015 Institutional review boards: purpose and challenges. Chest.
2015;148:1148 - 155.

2. KimWO. Institutional review board (IRB) and ethical issues in clinical research.
Korean J Anesthesiol. 2012,62:3-12.

3. LiuX,WuY,Yang M, LiY, Khoshnood K, Luo E, et al. Performance of IRBs in
China: a survey on IRB employees and researchers’experiences and percep-
tions. BMC Med Ethics. 2022;23:89.

4. Millum J, Menikoff J. Streamlining ethical review. Ann Intern Med.
2010;153:655-7.

5. DranseikaV, Piasecki J, Waligora M. Relevant information and informed con-
sent in research: in defense of the subjective standard of disclosure. Sci Eng
Ethics. 2017,23:215-25.

6. Wagner RM. Ethical review of research involving human subjects: when and
why is IRB review necessary? Muscle Nerve. 2003;28:27-39.

7. Koonrungsesomboon N, Laothavorn J, Karbwang J. Understanding of essen-
tial elements required in informed consent form among researchers and
institutional review board members. Trop Med Health. 2015;43:117-22.

8. Sil A, Das NK. Informed consent process: foundation of the researcher-partici-
pant bond. Indian J Dermatol. 2017,62:380-86.

Munung NS, Che CP, Ouwe-Missi-Oukem-Boyer O, Tangwa GB. How often
are ethics approval and informed consent reported in publications on



Hsu et al. BMC Medical Ethics

(2023) 24:59

health research in cameroon? A five-year review. J Empir Res Hum Res Ethics.
2011,6:93-7.

Karbwang J, Koonrungsesomboon N, Torres CE, Jimenez EB, Kaur G, Mathur
R, et al. What information and the extent of information research participants
need in informed consent forms: a multi-country survey. BMC Med Ethics.
2018;19:79.

World Medical Association. World medical association declaration of Helsinki:
ethical principles for medical research involving human subjects. JAMA.
2013;310:2191-4.

Goodyear MD, Krleza-Jeric K, Lemmens T. The declaration of Helsinki. BMJ.
2007;335:624-5.

Hua KC, Yang XG, Feng JT, Wang F, Yang L, Zhang H, et al. The efficacy and
safety of core decompression for the treatment of femoral head necrosis: a
systematic review and meta-analysis. J Orthop Surg Res. 2019;14:306.

Wang Y, Ma JX, Yin T, Han Z, Cui SS, Liu ZP, et al. Correlation between reduc-
tion quality of femoral neck fracture and femoral head necrosis based on
biomechanics. Orthop Surg. 2019;11:318-24.

Groenhof TKJ, Mostert M, Lea NC, Haitiema S, de Vries MC, van Dijk WB, et al.
How traditional informed consent impairs inclusivity in a learning healthcare
system: lessons learned from the Utrecht Cardiovascular Cohort. J Clin Epide-
miol. 2022;149:190-94.

Laurijssen SJ, van der Graaf R, van Dijk WB, Schuit E, Groenwold RH, Grobbee
DE, et al. When is it impractical to ask informed consent? A systematic review.
ClinTrials. 2022;19:545-60.

Giraudeau B, Caille A, Le Gouge A, Ravaud P. Participant informed consent in
cluster randomized trials: review. PLoS ONE. 2012;7:240436.

Lignou S. Informed consent in cluster randomised trials: new and common
ethical challenges. J Med Ethics. 2018;44:114-20.

Mandava A, Pace C, Campbell B, Emanuel E, Grady C. The quality of informed

consent: mapping the landscape. A review of empirical data from developing

and developed countries. J Med Ethics. 2012;38:356-65.

20.

21.

22.

23.

24.

25.

26.

Page 6 of 6

Tam NT, Huy NT, Thoa LT, Long NP, Trang NT, Hirayama K; et al. Par-
ticipants'understanding of informed consent in clinical trials over three
decades: systematic review and meta-analysis. Bull World Health Organ.
2015,93:186-98 h.

Bhatt A. Improving quality of informed consent in clinical research. J Postgrad
Med. 2015;61:221-2.

Bradley E, Green D. Involved, inputting or informing: “Shared” decision making
in adult mental health care. Health Expect. 2018;21:192-200.

Parsons S, Starling B, Mullan-Jensen C, Tham SG, Warner K, Wever K. What the
public knows and wants to know about medicines research and develop-
ment: a survey of the general public in six european countries. BMJ Open.
2015;5:e006420.

Shah JY, Phadtare A, Rajgor D, Vaghasia M, Pradhan S, Zelko H, et al. What
leads Indians to participate in clinical trials? A meta-analysis of qualitative
studies. PLoS ONE. 2010;5:¢10730.

Burger I, Schill K, Goodman S. Disclosure of individual surgeon’s performance
rates during informed consent: ethical and epistemological considerations.
Ann Surg. 2007;245:507-13.

Katz AL, Webb SA, Macauley RC, Mercurio MR, Moon MR, Okun AL, et al.
Informed consent in decision-making in pediatric practice. Pediatrics.
2016;138:€20161485.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Continuous quality improvement: reducing informed consent form signing errors
	﻿Abstract
	﻿Background
	﻿Materials and methods
	﻿Clinical data
	﻿Intervention
	﻿Statistical methods
	﻿Ethical approval

	﻿Results
	﻿Discussion
	﻿Conclusions
	﻿References


