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Strengths and limitations of this study

►► This study was a comparative, randomized-
controlled study, in which the SIDCER ICF (study 
intervention) was directly compared with the con-
ventional ICF (control) to establish superiority.

►► This study was conducted on actual parents decid-
ing whether or not to allow their child to participate 
in a paediatric drug trial.

►► This study was confined to the parental understand-
ing of an ICF while the child’s understanding of an 
assent form was not studied.

►► The findings were largely confined to research 
contexts in Thailand and may not account for other 
settings.

Abstract
Objective  This study was designed to evaluate the 
applicability and effectiveness of the enhanced informed 
consent form (ICF) methodology, proposed by the Strategic 
Initiative for Developing Capacity in Ethical Review 
(SIDCER), in paediatric research requiring parental consent. 
The objective of this study was to compare the parental 
understanding of information between the parents who 
read the SIDCER ICF and those who read the conventional 
ICF.
Design  A prospective, randomized, controlled design.
Setting  Paediatric Outpatients Department, 
Phramongkutklao Hospital, Thailand.
Participants  210 parents of children with thalassemia 
(age=35.6 ± 13.1 years).
Interventions  The parents were randomly assigned to 
read either the SIDCER ICF (n=105) or the conventional ICF 
(n=105) of a paediatric drug trial.
Primary and secondary outcome measures  Parental 
understanding of trial information was determined using 
24 scenario-based questions. The primary endpoint was 
the proportion of parents who obtained the understanding 
score of more than 80%, and the secondary endpoint was 
the total score.
Results  Forty-five parents (42.9%) in the SIDCER ICF 
group and 29 parents (27.6%) in the conventional ICF 
group achieved the primary endpoint (relative risk=1.552, 
95% CI 1.061 to 2.270, p=0.021). The total score of 
the parents in the SIDCER ICF group was significantly 
higher than the conventional ICF group (18.07±3.71 vs 
15.98±4.56, p=0.001).
Conclusions  The SIDCER ICF was found to be superior to 
the conventional ICF in improving parental understanding 
of trial information.

Introduction
In paediatric research, enrollment of child 
subjects generally requires parental permis-
sion.1 Adequate parental understanding 
of trial information is one of the keys to 
the ethical conduct of paediatric research 
because informed parents can act, as proxy 
decision makers, in their child’s best inter-
ests and protect their child from assuming 

unreasonable risks.2 Despite increasing 
ethical and regulatory scrutiny, deficiencies 
still exist in parental understanding; some 
parents have consented to research without 
understanding the experimental nature of it 
and the risks involved, or even that they are 
consenting on behalf of their child.3–7

An informed consent form (ICF) serves as 
a mandatory document to provide trial rele-
vant information to the participants/surro-
gate decision makers and document their 
consent; it consists of the information sheet 
and the consent certificate. Although the 
form alone may not be sufficient to achieve 
a proper, valid consent, it does serve multiple 
purposes in clinical trials, including the 
assurance of complete disclosure of informa-
tion and the enhancement of participants’ 
comprehension.8 Ideally, an ICF given to 
parents in paediatric research should be 
complete, concise and understandable so that 
it would enable them to come to an informed 
decision in regard to their child’s participa-
tion in a study.9 In reality, empirical obser-
vations reveal a number of lengthy, detailed 
and complicated ICFs which are unlikely 
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to be read and understood by general laypersons.10–12 
Most ICF templates still seem to require a high level of 
reading comprehension.13 It has been suggested that the 
written language in quite a few ICFs stems from a desire 
to provide legal protection to investigators and sponsors 
rather than one designed to inform participants/surro-
gates for rational decision making.14 At present, there 
is wide agreement that informed consent (including 
parental permission) requires more than a signature on a 
form: efforts should be put to promote understanding of 
consent information.15

The Strategic Initiative for Developing Capacity in 
Ethical Review (SIDCER) has recently proposed the 
‘enhanced ICF development’ methodology, named 
‘SIDCER ICF’, in response to the need for making an ICF 
complete, concise and understandable.16 The SIDCER 
ICF methodology has been tested in real informed 
consent settings involving several clinical trials and it has 
been shown to be effective in improving participants’ 
understanding.17 As such, it is compelling to extend the 
application of the SIDCER ICF methodology to clin-
ical research requiring proxy consent. Therefore, the 
present study was designed to test the applicability and 
effectiveness of the SIDCER ICF in paediatric research 
requiring parental consent. The objective of this study 
was to compare the parental understanding of informa-
tion between the parents who read the SIDCER ICF and 
those who read the conventional ICF.

Materials and methods
This open-label, comparative, randomized-controlled 
study determined the effectiveness of two different 
ICFs—the SIDCER ICF and the conventional ICF (1:1)—
on parental understanding of research-related informa-
tion. The study protocol and related documents obtained 
ethical approval from the Institutional Review Board of 
Royal Thai Army Medical Department.

Study participants
Parents of children with transfusion-dependent thal-
assemia were informed about this ICF study and were 
recruited by study nurse at the Paediatric Outpatients 
Department, Phramongkutklao Hospital, Bangkok, Thai-
land. They were invited to read either the SIDCER ICF 
or the conventional ICF (by random assignment) for 
possible enrollment of their child (aged 1–18 years) in a 
drug trial which investigated the effects of furosemide on 
markers of volume overload in children with transfusion-
dependent thalassemia.18 Informed consent was obtained 
verbally and by action, that is, answering the question-
naire tacitly inferred their consent for participation in 
this ICF study.

This ICF study planned to enrol 210 parents (with 105 
parents in each arm), based on an a priori estimate to 
detect the hypothesised effect size of 20% difference 
between two independent proportions of the primary 
endpoint (p1=0.8 and p2=0.6), with the precision and 

confidence level of 95%, 80% power and allocation ratio 
of 1, with a continuity correction. This hypothesised effect 
size was based on the findings in our previous study.19

Study interventions
The effectiveness of two different ICF interventions on 
parental understanding were compared: one was the 
original, standard ICF of the paediatric drug trial (in 
Thai) and another was the enhanced (SIDCER) ICF of 
the trial (in Thai). The former comprising six pages with 
2065 words was considered as the conventional ICF; trial-
related information was described using text in standard 
sequences. The latter comprising four pages with 1644 
words was developed according to the SIDCER ICF meth-
odology, comprehensively described elsewhere.16 In brief, 
essential information as is relevant to the parents’ deci-
sion making was summarised in the SIDCER ICF template 
(available from http://​ijme.​in/​pdf/​appendix-​1.​pdf?​v=​
1) in a narrative and illustrative manner, according to 
the SIDCER ICF principles. The drafted SIDCER ICF 
was, then, reviewed by laypersons to enhance the read-
ability and understandability of written information. 
Both conventional and SIDCER ICFs contained the same 
content.

Study outcomes
Parental understanding of essential research-related infor-
mation was measured using the questionnaire (in Thai), 
which was modified from our previous studies.17 19 20 It 
consisted of 24 scenario-based questions which assessed 
parental understanding of relevant ICF content in the 
following categories: general items (five questions), 
patient’s rights (four questions), scientific aspects (eight 
questions) and ethics aspects (seven questions). Each 
question with three possible answers was structured in a 
way that the parents would have had to apply their under-
standing of information given in an ICF to the scenario.21 
In each question, there was only one correct answer, 
counting as a score of 1, making the highest possible score 
24. The primary endpoint was the proportion of parents 
obtaining the total score of more than 80% (≥20/24). 
The secondary endpoints were the total score, the score 
of each category and time spent reading a given ICF and 
completing the questionnaire.

Study procedure
For allocation of the parents, a computer-generated list 
of random numbers was applied, and a randomization 
code was packed in an opaque sealed envelope before 
subject enrollment to this ICF study. Eligible parents 
were randomly assigned to read either the SIDCER ICF 
or the conventional ICF. After that, the questionnaire 
was distributed. The parents could keep and read the 
ICF while completing the questionnaire, but they could 
not ask any questions during this process. Time spent 
reading the given ICF and completing the questionnaire 
was recorded and this was the end of the ICF study. The 
informed consent process continued for the clinical trial 
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Figure 1  Flow diagram of this ICF study.

for both groups in the same manner, that is, informed 
consent discussion with the parents was conducted and 
any inaccurate understanding of trial information was 
explained prior to the parents’ decision whether or not 
to sign consent for their child’s participation in the paedi-
atric drug trial.

Patient and public involvement
The present study did not involve patients or publics 
during the development of research question and 
outcome measures as well as in the study design and 
recruitment plan. Patient burden was not assessed 
formally, but assumed to be low. Results will be dissem-
inated via this publication, with a lay summary of the 
results in Thai.

Data analysis
Descriptive statistics were used to describe the basic 
features of the data in this study. The proportion of the 
parents in the SIDCER ICF group who achieved the 
outcome divided by that of the conventional ICF group 
was presented using the term ‘relative risk’ (RR). Dichot-
omous variables were compared using χ2 test. Continuous 
variables were presented in mean±SD, and the values 
between the two groups were compared using the Student 
t-test. Cohen’s d was used to classify the effect size as small 
(d=0.2), medium (d=0.5) and large (d=0.8).22 Multivari-
able linear regression analysis was performed to evaluate 
the relationship between different ICF interventions and 
the total score after adjusting for age, gender and educa-
tion. All statistical analyses were executed using IBM SPSS 
Statistics for Windows, V.22.0, with a p value of less than 
0.05 considered to indicate statistical significance.

Results
Two hundred and ten parents of thalassemia children were 
enrolled between September 2015 and September 2016 

and equally assigned to the SIDCER ICF group (n=105) 
and the conventional ICF group (n=105) (figure 1). The 
mean age of 210 enrolled parents was 35.6±3.1 years; 
72.9% were women, and 61.0% had education at a bach-
elor degree or higher (table 1).

The primary endpoint was achieved by 42.9% and 
27.6% of the parents in the SIDCER ICF group and the 
conventional ICF group, respectively (RR=1.552, 95% CI 
1.061 to 2.270, p=0.021). The parents in the SIDCER ICF 
group obtained higher total scores when compared with 
the conventional ICF group (total score: 18.07±3.71 vs 
15.98±4.56, mean difference=2.09, 95% CI 0.96 to 3.22, 
p=<0.001). After adjustment for age, gender and educa-
tion, a significant difference in the total score between 
the two groups was still evident (B=2.75, SE=0.54, 
beta=0.32, 95% CI 1.69 to 3.81, p<0.001). The values of 
other secondary endpoints are presented in table 2.

Proportions of the parents who correctly answered 
each element of the ICF content were compared between 
the two groups. The SIDCER ICF was found to be supe-
rior to the conventional ICF in improving parental 
understanding on five elements: who can access the data, 
right to receive new information, identification of exper-
imental procedures, alternative course of treatment and 
number of subjects required (table 3). The element that 
was least understood by the parents in both groups was 
trial treatment and random assignment; only 66 (out of 
210) parents (31.4%) answered this element correctly.

Discussion
This is the first randomized-controlled study which was 
designed to test the applicability and effectiveness of the 
SIDCER ICF methodology in a setting of paediatric drug 
trials. The SIDCER ICF was found to be superior to the 
conventional ICF in improving parental understanding of 
several elements of the ICF content. The overall results 
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Table 1  Demographic data of the parents (n=210)

SIDCER ICF
(n=105)

Conventional 
ICF
(n=105)

Gender (n)

 � Male 30 (28.6%) 27 (25.7%)

 � Female 75 (71.4%) 78 (74.3%)

Age (year) 33.9±12.7 37.4±13.3

Education (n)

 � High school or below 49 (46.7%) 33 (31.4%)

 � Bachelor degree or 
above

56 (53.3%) 72 (68.6%)

Data represent the number (percentage) of parents or 
mean±SD.

Table 2  Comparisons of the total score, the score in each category of the ICF content and time spent between the two 
groups

SIDCER ICF
(n=105)

Conventional ICF
(n=105)

Mean 
difference 95%  P value*

Effect 
size†

Total score (out of 24) 18.07±3.71 15.98±4.56 2.09 (0.96 to 3.22) <0.001 0.49

Score in the general items (out of 
5)

3.99±1.05 3.71±1.16 0.28 (-0.03 to 0.58) 0.072 0.25

Score in the patient’s rights (out 
of 4)

3.41±0.83 3.23±1.07 0.18 (-0.08 to 0.44) 0.172 0.19

Score in the scientific aspects (out 
of 8)

5.51±1.70 4.50±1.80 1.02 (0.54 to 1.50) <0.001 0.56

Score in the ethics aspects (out 
of 7)

5.15±1.52 4.54±1.74 0.61 (0.17 to 1.05) 0.007 0.37

Time spent reading a given ICF 
(minutes)

23.61±12.51 30.90±15.45 −7.30 (-11.12 to −3.47) <0.001 0.50

Time spent completing the 
questionnaire (minutes)

24.48±12.84 30.59±13.29 −6.11 (-9.67 to −2.56) 0.001 0.46

Data represent mean±SD.
*Student t-test.
†Cohen’s d value.

of this study are consistent with three previous informed 
consent studies that exhibited the improvement of partic-
ipants’ understanding by the SIDCER ICF.17 19 20 In line 
with a recent integrative review on informed consent, it 
is reasonable to assume that the evidence of improved 
participants’ understanding by the SIDCER ICF is largely 
attributable to its simplicity and concise format with 
increased processability (using summary boxes, high-
lights and illustrations, when appropriate).23

Close examination of the data revealed that the SIDCER 
ICF was superior to the conventional ICF in improving 
the parental understanding of trial information in five 
elements: who can access the data, right to receive new 
information, identification of experimental procedures, 
alternative course of treatment and number of subjects 
required. The first three elements were highlighted 
and made salient in the SIDCER ICF, whereas the same 

content was ordinarily described in the conventional ICF. 
It is reasonable to assume that a higher understanding of 
these three elements in the SIDCER ICF group was partly 
attributed to a complementary technique being used to 
convey key information. This might be the evidence to 
support that increased processability of key or complex 
information in an ICF could contribute to a signifi-
cant improvement in parental understanding of such 
information.23

The element that was least understood by the parents 
in both groups was trial treatment and random assign-
ment. This finding supports lines of the evidence demon-
strating that there is the apparent universality of a limited 
understanding on the aspect of random allocation of 
the intervention in clinical trials.24 25 Despite an attempt 
with increased processability in the SIDCER ICF to aid in 
description on the concept of randomization (using illus-
trations and highlights), a large proportion of the parents 
(63.8%) still did not understand it accurately. This 
emphasises the need of increased attention in particular 
during informed consent discussion to ensure adequate 
understanding of this concept among individuals who 
consent to a trial.26 A combination of the SIDCER ICF 
methodology with other means (eg, an integrated cogni-
tive approach) may enhance parental understanding of 
this information in paediatric research.27

Although the overall results suggested that the SIDCER 
ICF was superior to the conventional ICF in this setting, 
the degree of parental understanding remained unsatis-
factory. Deficiencies in understanding were still prevalent 
even among those who read the SIDCER ICF. Moreover, 
we have noticed that the level of parental understanding 
in this study is apparently lower than our observations 
in the previous ICF studies involving other groups of 
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Table 3  Comparisons of the parental understanding of each element of the ICF content between the two groups

SIDCER ICF
(n=105)

Conventional ICF 
(n=105) Relative risk (95% CI) P value*

General items

 � 1. Recognition that this is research 80 (76.2%) 78 (74.3%) 1.026 (0.878–1.198) 0.749

 � 2. Subjects’ responsibility 85 (81.0%) 84 (80.0%) 1.012 (0.886–1.156) 0.862

 � 3. Confidentiality of records 74 (70.5%) 64 (61.0%) 1.156 (0.950–1.408) 0.146

 � 4. Who can access the data 82 (78.1%) 68 (64.8%) 1.206 (1.014–1.435) 0.032

 � 5. Research contact persons 98 (93.3%) 96 (91.4%) 1.021 (0.944–1.103) 0.603

Patient’s rights

 � 6. Right to refuse 76 (72.4%) 87 (82.9%) 0.874 (0.754–1.012) 0.069

 � 7. Right to withdraw 95 (90.5%) 87 (82.9%) 1.092 (0.981–1.215) 0.104

 � 8. Consequences of withdrawal 96 (91.4%) 87 (82.9%) 1.103 (0.994–1.225) 0.064

 � 9. Right to receive new information 91 (86.7%) 78 (74.3%) 1.167 (1.019–1.336) 0.024

Scientific aspects

 � 10. Eligibility of the subject 81 (77.1%) 72 (68.6%) 1.125 (0.953–1.328) 0.163

 � 11. Number of subjects required 87 (82.9%) 43 (41.0%) 2.023 (1.583–2.587) <0.001

 � 12. Purpose of the study 80 (76.2%) 75 (71.4%) 1.067 (0.908–1.254) 0.433

 � 13. Trial treatment and random 
assignment

38 (36.2%) 28 (26.7%) 1.357 (0.904–2.038) 0.137

 � 14. Trial procedures 65 (61.9%) 52 (49.5%) 1.250 (0.979–1.596) 0.071

 � 15. Identification of experimental 
procedures

80 (76.2%) 66 (62.9%) 1.212 (1.011–1.454) 0.036

 � 16. Duration of the subject’s participation 88 (83.8%) 79 (75.2%) 1.114 (0.970–1.279) 0.124

 � 17. Storage and reuse of human materials 60 (57.1%) 57 (54.3%) 1.053 (0.827–1.340) 0.677

Ethics aspects

 � 18. Alternative course of treatment 94 (89.5%) 82 (78.1%) 1.146 (1.016–1.293) 0.025

 � 19. Foreseeable risks 70 (66.7%) 61 (58.1%) 1.148 (0.929–1.418) 0.200

 � 20. Expected direct/indirect benefits 52 (49.5%) 42 (40.0%) 1.238 (0.914–1.677) 0.165

 � 21. Post-trial benefits 82 (78.1%) 72 (68.6%) 1.139 (0.966–1.342) 0.119

 � 22. Prorated payment for participation 91 (86.7%) 84 (80.0%) 1.083 (0.959–1.223) 0.195

 � 23. Anticipated expenses 60 (57.1%) 53 (50.5%) 1.132 (0.880–1.456) 0.333

 � 24. Compensation for injury 92 (87.6%) 83 (79.0%) 1.108 (0.981–1.252) 0.096

Data represent the number (percentage) of parents. *χ2 test.

populations.17 19 20 Continued consideration of the 
normative and practical aspects of informed consent is 
needed in an attempt to facilitate understanding among 
parents who act as proxies for their child’s participation 
in research.28 29 It may be worthwhile to consider using 
more graphics or pictographs to enhance visualisation of 
complex information in the SIDCER ICF,30 and further 
research may be required to determine the effective-
ness of such additional means, especially in this group of 
populations. In addition to the enhanced ICF, a dialogue 
between the investigator (or a person designated by the 
investigator) and the parents are still indispensable, 
while complimentary methods of delivering trial-related 
information (eg, a multimedia video and website)27 
may be warranted in some studies. Furthermore, formal 

evaluation of parental understanding during the process 
of informed consent may be necessary, especially in paedi-
atric research that poses relatively high risks, with little or 
no potential direct benefit, to child subjects.31 32 Accord-
ingly, any inaccuracy of parental understanding could 
be rectified to ascertain the validity of parental consent 
obtained in such research.

Of note, this study was confined to parental under-
standing of an ICF while the child’s understanding of an 
assent form was not studied. It is also possible that the 
SIDCER ICF methodology may be modified and used to 
improve the quality of assent forms for paediatric popu-
lations. As such, further ICF studies involving paediatric 
populations are warranted.
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In conclusion, the present study demonstrated that 
the SIDCER ICF methodology was applicable to paedi-
atric research requiring parental consent and effective in 
improving parental understanding of trial information. 
However, deficiencies in understanding were still preva-
lent among the parents of child subjects, at least, in this 
setting, suggesting that further research is required to 
improve parental understanding in paediatric research.
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