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Introduction: The informed consent process is a fundamental part of clinical trials and is

driven by both a legal and ethical agenda. The process may be seriously compromised if trial

participants sign the informed consent document without fully understanding its contents. In

developing countries such as South Africa, this concern is important due to the potential

vulnerability of these patients and their risk for research exploitation.

Aim: To evaluate the understanding of 11 important components and concepts related to

clinical research by adult trial participants in a developing country at the time of providing

consent for trial participation.

Methods: 46 consecutive adult patients who qualified and consented to being enrolled in

ongoing cardiovascular risk clinical trials at TREAD Research in the Western Cape, South

Africa, were included in this study. After giving informed consent, participants were

subjected to both a close-ended (self-report) and an open-ended method (descriptive

narrative) to assess their understanding of various components and concepts related to

clinical research pertaining to the initial informed consent document. The descriptive

narrative was recorded and then later transcribed and assessed by two independent

assessors.

Results: There was a marked difference between the two methodologies used to assess

patient comprehension of the various components. With the exception of concepts voluntari-

ness and right to withdraw, trial participants’ understanding of the informed consent docu-

ment was poor – especially with regard to the following concepts: randomization, risks,

placebo and blinding. Higher levels of comprehension were obtained for the participant self-

reports and lower levels for the narrative descriptions.

Conclusion: The participant comprehension at this site was poor, and the process for taking

informed consent subsequently needs to be modified so as to improve informed consent

comprehension.

Keywords: clinical trials, informed consent comprehension

Introduction
Informed consent, “an autonomous authorization by individuals of a medical inter-

vention or of involvement in research”,1 is fundamental to the clinical trial process.

Lidz maintains that “true” informed consent includes the concepts of voluntarism,

capacity, disclosure, understanding and decision.2
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There are a number of regulatory and ethical guidelines

highlighting the need for prospective trial participants to

understand the information imparted during the informed

consent process; these guidelines include the Nuremburg

code,3 the Belmont Report,4 45 CFR 46 & 21 CFR 50,5 the

Council for International Organization of Medical Science

(CIOMS) guidelines6 and the Declaration of Helsinki.7

However, the reality is that many prospective trial partici-

pants sign this document without fully understanding the

contents thereof.8–11 Informed consent may be seriously

compromised in these instances.

To date, the majority of interest in informed consent

comprehension in developing countries has been sparked

by ethicists questioning the potential vulnerability of

patients and their risk of research exploitation.12–14

Emanuel et al have identified “quality of the informed

consent process” as a major concern.14 Patients may

agree to participate in clinical trials so as to obtain some

of the associated benefits of clinical trials without truly

understanding the relevant facts and implications.15 In

South Africa, these benefits include free access to medical

care and medication and access to the obligatory trial

participant remuneration as mandated by the South

African regulatory authority, namely the Medicines’

Control Council (MCC).16,17 This problem may be further

exacerbated by the fact that, in sponsor-initiated clinical

trials conducted in South Africa, the informed consent

form is often relatively complex and dictated by the

requirements of developed countries.18 Ultimately, how-

ever, it is the investigators’ responsibility to ensure that

trial participants sign the informed consent document and

understand the contents.19

There have been numerous studies conducted which

have evaluated patients’ understanding of informed con-

sent issues in clinical trials, as summarized by Falagas

et al.11 However, there are relatively few publications

from South Africa and other developing countries.18,20–30

Notably, previous studies performed in these countries

have mainly been performed in vaccine, HIV or epidemio-

logical trials. Being community based, these trials lack the

global perspective of the large, pharmaceutically spon-

sored multinational clinical trials and focus on national

issues pertaining to developing countries. In addition, the

study by Moodley was conducted in a healthy elderly

patient population 4–12 months after completing the

trial; these factors may, accordingly, also affect patient

recall and understanding.18 A number of other trials such

as those conducted by Joubert et al and Manafa et al were

also conducted at between 2 and 12 months after consent-

ing to the initial trial.21,30

The current study included trial participants with

chronic lifestyle-based diseases related to cardiovascular

heart disease who had consented to participate in nonvac-

cine, non-HIV clinical trials at TREAD Research, a private

research unit based in Tygerberg Hospital, a tertiary-care,

academic hospital in the Western Cape of South Africa. In

all cases, the trial sponsors were large multinational phar-

maceutical companies and the clinical research program

was part of the companies’ multinational drug develop-

ment pipeline. In addition, the assessment was done soon

after signing informed consent for a clinical trial, thus

giving a better indication of the participants’ understand-

ing at the time of signing consent. The knowledge gained

from this study will be useful in identifying areas of

concern with regard to the informed consent process in

developing countries such as South Africa.

Objective
To evaluate and compare the understanding (perceived and

actual) of 11 components and concepts related to clinical

research by adult trial participants in South Africa at the

time of providing consent for trial participation in cardio-

vascular risk clinical trials by the use of:

● A closed-ended assessment (self-report) and
● An open-ended assessment (descriptive narrative)

Materials and methods
This is a prospective study involving consecutive adult

patients who qualified and consented to being enrolled in

ongoing cardiovascular risk clinical trials at TREAD

Research. All clinical trials were approved by both the

Stellenbosch University’s Health Research Ethics

Committee (SHREC) and the South African MCC. In

addition, this research study’s proposal was approved by

both the SHREC and the University of Liverpool. Identical

English/Afrikaans documents were determined so and

approved by SHREC.

Study participants
All trial participants signed an additional consent to parti-

cipate in this study and fulfilled the following criteria:

● Aged 18 years or older
● Able to speak and read English and/or Afrikaans

fluently
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● No history of any language disorders
● No history of grade repetition at school.

Data collection
The study doctors working at TREAD Research took consent

from the trial participants for the enrolling cardiovascular risk

clinical trial. All doctors had a minimum of 8 years’ clinical

trial experience and had been trained to take informed consent

according to the site’s standard operating procedures. After

signing initial consent, these doctors then consented the trial

participants to participate in the proposed research study.

Participants were subjected to both a close-ended (self-

report) and an open-ended (descriptive narrative) assess-

ment to determine their understanding of various compo-

nents and concepts pertaining to the initial informed

consent document. In keeping with previous studies con-

ducted in this field, and in order to satisfy Lidz’ definition

of “true” informed consent,2 the following 11 components

and concepts were selected: Research, Voluntariness, The

right to withdraw, Risks associated with the trial, Benefits

associated with the trial, Side effects associated with the

trial, Blinding, Placebo, Randomization, Ethics committee,

and Compensation. The self-report assessment was admi-

nistered first so that the participants’ assessment of their

own understanding was not influenced by their experi-

ences with the descriptive narrative assessment.

For the close-ended assessment, each participant was

asked to indicate for each of the 11 components and concepts

whether his/her understanding was “good enough” or

whether (s)he understood “very little or nothing” about the

concept. The open-ended assessment involved participants

being asked to describe their participation in research, as they

would explain it to a friend. Standardized prompts were

developed to elicit a narrative from participants if little or

no information was provided spontaneously. A digital audio

recorder was used to record the participants’ responses to the

open-ended tasks, namely the descriptive narrative. These

recordings were then transcribed and the patients’ responses

were analyzed. Oral consent for use of the audio recorder was

obtained from the study participants.

Data analysis
The data collected through the descriptive narrative was

transcribed and then rated by 2 blinded reviewers. When the

2 reviewers differed in their assessment, they met and dis-

cussed each discordant result on a case-by-case basis. A score

of “good enough understanding” versus “little or no under-

standing” for the various trial components and other research-

related concepts was awarded accordingly. For the self-report,

participants indicated their own level of comprehension.

Statistical analysis
Nonparametric statistics were performed due to the rela-

tively small sample size. The following procedures will be

conducted:

● Comparisons were made of the participants’ under-

standing of the listed 11 trial components above

across the two different methods of assessment.

This was performed using version 7 of the

STATISTICA data analysis software system.
● Cross-tabulation was performed and the Chi-square

test used to determine the level of interaction

between the results obtained from the “self-report”

components and the corresponding “narrative evalua-

tion” of the same item.

The hypotheses tested:

1. H0: there is no difference between the proportion of
self-reported understanding and the narrative understand-
ing in each of 11 traits

2. H1: there is a difference between the proportion of self-
reported understanding and the narrative understanding in
each of 11 traits

3. H0: there is no difference between the means of the
summative scores for self-reported understanding and for
narrative understanding

4. H1: there is a difference between the means of the
summative scores for self-reported understanding and for
narrative understanding

Statistical methodology
McNemar’s tests for paired binary proportions were used

to compare the proportions between self-reported and nar-

rative understanding.

Nonparametric Wilcoxon signed ranks test was used to

compare the paired scores of self-reported understanding

with narrative understanding scores.

Results
Although 47 participants signed consent for this study, one

participant withdrew consent prior to completing the self-

report. The remaining 46 participants were included in the
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study; however, the recording of the descriptive narrative was

interrupted due to equipment failure for one participant and the

last four answers in the narrative section were lost. Informed

consents from 3 different cardiovascular risk trials that were

recruiting at the time were used to examine the informed

consent comprehension. All trials had a similar design, namely

multinational, randomized controlled trial with a placebo com-

parator arm, and the readability of the respective consent forms

according to the Flesch–Kincaid Grade Level ranged from

10.0 to 12.3. The number of participants enrolling in each

study was 14, 14 and 18, respectively.

The demographics of the included trial participants

were as follows:

● Gender: 20 males (43.5%) versus 26 females (56.5%)
● Age: Mean 53,8 years (range, 33–77 years)
● Home language: 80.4% Afrikaans (n=37) versus

19.6% English (n=9)
● Education: 85% of the participants had at least 6

years of schooling (n=39), while 43.5% had at least

10 years of schooling (n=20). The level of education

was not specified in the remaining 7 trial participants.

According to the self-report questionnaires, the concepts

of right to withdraw and voluntariness were best under-

stood with 98% (n=45) and 96% (n=44) of the study

population, respectively, claiming to have a “good enough

understanding”. The concepts of blinding and placebo

were the most poorly understood at 30% (n=14) and

37% (n=17), respectively, followed by ethics committee

and randomization at 41% (n=19) and 50% (n=23), respec-

tively. The remaining concepts were, according to the self-

reports, fairly well understood, ranging from 74% to 80%.

The results of the participants’ narratives demonstrated

that the concepts of voluntariness and right to withdraw

were best understood with 96% (n=44) and 93% (n=43) of

the study population, respectively, being found to have

a “good enough understanding” of these concepts. Only

13% (n=6) and 17% (n=8) of the patient population under-

stood the concepts of randomization and risks, respec-

tively, while 20% (n=9) of the participants understood

each of the concepts placebo and blinding, and 22%

(n=10) understood the concept ethics committee. The

remaining concepts were adequately understood by

52–65% of the participants.

Overall, the self-report and narrative yielded similar

results for the concepts of voluntariness and right to with-

draw. However, although 80% of participants reported

understanding the concepts of risks, benefits and research,

the narrative revealed that the actual understanding of

these concepts was much lower at 17%, 52% and 57%,

respectively. These results are summarized in Figure 1.
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Figure 1 Comparison of overall patient comprehension: Self-report versus descriptive narrative.
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Based on the self-report questionnaire, the median

score for comprehension of all concepts was 72.7%

(n=8), interquartile range 54.5–81.8% (n=6–9) – as illu-

strated in Figure 2. Of note, 1 patient reported to not have

understood any concepts, while 7 patients claimed to have

understood all the concepts. The corresponding result for

the narrative description was 36.4% (n=4), interquartile

range 27.3–63.6% (n=3–7) – as indicated in Figure 3.

Only 1 trial participant was shown to have understood all

concepts according to the descriptive narrative.

As indicated by the p-values in Table 1, all components

except voluntariness, right to withdraw, blinding and com-

pensation were significantly differently understood in self-

reporting compared with narrative report. In the above

mentioned 4 components, there was no statistical differ-

ence in the two methods of report. Examination of the

cross-tabulations shows that in all 7 components which

showed a statistically different understanding between

self-report and narrative, understanding was over-

reported in self-report.

Table 2 displays the descriptive statistics for self-report

and narrative summative scores and Figure 4 displays
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Figure 2 Distribution of total comprehension scores according to the self-report.
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Figure 3 Distribution of total comprehension scores according to the descriptive narrative.

Table 1. McNemar’s test p values for each component

comparison

Component McNemar’s test p value

Voluntariness 1.000

Right to withdraw 0.500

Risks <0.001

Benefits 0.011

Placebo 0.008

Blinding 0.302

Side effects 0.049

Research 0.027

Randomization <0.001

Ethics Committee 0.039

Compensation 0.388
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boxplots of self-report and narrative report scores. Table 2

and Figure 4 show that the median for self-report score as

well as the interquartile range was higher than for narra-

tive scores. A related samples Wilcoxon signed ranks test

gave a test statistic of 83.0 with p<0.001. Therefore, the

null hypothesis of equivalent scores between self-report

and narrative report was rejected. We conclude that the

scores were significantly lower on narrative report.

The error bars (95% CIs) around the proportion esti-

mates are shown in Figures 5 and 6, respectively, sepa-

rately for the self-report and narrative components.

Discussion
Although the various ethical guidelines mandate that prospec-

tive trial participants must comprehend the information given

to them prior to signing the informed consent form, concern

has been raised about the participant’s comprehension of this

information – especially in developing countries.11 Making an

accurate assessment of a participant’s understanding of the

informed consent is complex and requires the conduct of

a test of understanding of the basic elements of consent as

well as trial related concepts and procedures.18 However,

distinguishing between comprehension and recall (memory)

of trial information can be equally difficult, and may be

affected by time. Most researchers believe that testing the

informed consent comprehension of trial participants is impor-

tant; however, it appears that this is seldom done.22 Possible

reasons for this include inconsistency with regard to the

mechanism for doing so, as well as uncertainty with regard

to dealing with trial participants who fail. Should these trial

participants be refused trial enrollment? Should researchers

continue to repeat these concepts until all participants meet the

passing grade? What would the ramifications be if such

a paticipant was enrolled in a clinical trial and then suffered

a trial injury, and how would this affect potential liability?

A number of comprehension tests have been developed

to make this assessment. However, the diverse study meth-

odologies employed in these tests have created difficulties

in interpretation. For instance, Guarino measured compre-

hension by questioning patients on how well they per-

ceived their comprehension to be.31 Other studies have

utilized tools (including patient narratives, multiple choice

Table 2. Descriptive statistics for self-report and narrative summative scores

Median Percentile 25 Percentile 75

Self-report score 8.0 6.0 9.0

Narrative report score 5.0 3.0 7.0
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Figure 4 McNemar’s test p-values for each component comparison.
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questions and interviews) to develop a more independent

assessment of patient understanding.11 A number of stan-

dardized comprehension tests have been proposed.

However, most of these, including the well-known

MacArthur Competence Assessment Tool, have been

developed for cognitively impaired adults.32–34

Instruments for noncognitively impaired individuals

include:

● The Deaconess Informed Consent Comprehension

Test (DICCT): Initially designed to provide objective

understanding in anti-infective clinical trials, this test
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Figure 5 Descriptive statistics for self-report and narrative summative scores.

1.2

1.0

0.8

0.6

95
%

 C
I

0.4

0.2

0.0

N
ar-Voluntariness

N
ar-R

esearch

N
ar-R

ight to w
ithdraw

N
ar-R

isks

N
ar-B

enefits

N
ar-P

lacebo

N
ar-B

linding

N
ar-S

ide effects

N
ar-R

andom
ization

N
ar-C

om
pensation

Figure 6 Boxplots of self-report and narrative report scores.
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employs US federal consent requirements and was

developed using mainly female respondents, aged 36,

with 2 years’ college education.35 It comprises a 14-

item open-ended, generic structured interview ques-

tionnaire format and is written at an 8th grade reading

level.
● The Quality of Informed Consent (QuIC) question-

naire: This is also based on US federal consent require-

ments and is designed to provide both a subjective and

objective understanding of oncology clinical trials;

accordingly, “cancer-specific” language is used

throughout.36 The respondents were mainly white,

well-educated people over the age of 55 years. The

test is written at a 12th grade reading level with a 34-

item questionnaire containing 2 sections:

○ Section A has 20 objective questions with a 3-point

response scale (disagree/unsure/agree) and

○ Section B has 14 subjective questions.

In order to utilize this test, researchers are required to take

missing data into account and write scoring algorithms for

the statistical program to be used for data analysis.37

● The Brief Informed Consent Protocol (BICEP):

Based on a combination of published empirical lit-

erature together with recommendations from an advi-

sory group, the BICEP is aimed at determining

satisfaction with the quality of the informed consent

process, as well as assessing common therapeutic

misconceptions.38 There are 12 structured, open-

ended interview questions.10

● Buccini has proposed 2 instruments, namely the Basic

Investigator Questionnaire (BIQ) and the Modular

Informed Consent Comprehension Assessment

(MICCA), for assessing informed consent comprehen-

sion in noncognitively impaired trial participants.10 The

MICCA assesses understanding of essential informed

consent concepts, while the BIQ functions as

a companion instrument to assess trial-specific details.

Most of these tests are relatively easy to administer,

require minimal training and can be performed in

about 7–12 mins. However, they suffer from a number

of drawbacks, including insufficient testing with regard

to reliability and validity, lack of generalizability, lack

of detail with regard to administration and interpretation

of the tests and poorly defined psychometric

properties.10,18,37

Readability of informed consent

documents and education of trial

participants
The readability of the 3 informed consent forms for the

concurrent cardiovascular risk trials ranged from 10.0 to

12.3, according to the Flesch–Kincaid Grade Level.

Minimal details with regard to the corresponding formal

education of the trial participants were collected; how-

ever, it appears to be incongruent to the readability of

the consent forms, with 85% of the participants having 6

or more years of formal schooling and 43.5% having 10

or more years. This is in keeping with previous studies

conducted at TREAD Research where it was demon-

strated that:

● During the period 2000 to 2009, the mean ± SD

Flesch–Kincaid Grade Level for informed consents

used in the unit was 12.13±1.8 (range, 8.3–14.9)39 and
● Only 53.8% of the study population seen in the unit

had more than 8 years of formal schooling.16

The high readability scores seen in the informed consent

documents utilized in this setting are not unique and are in

keeping with those seen in other settings, including

Australia and the US.10,40,41 In addition, nearly 50% of

The Australians and Americans are reported to have lit-

eracy skills at or below an 8th grade reading level.10

Buccini regards readability formulae as an indirect

method of measuring informed consent comprehension

and advises that ethics committees should take cognizance

of this when approving informed consent documents.10

Readability is highlighted as a criteria for the documents

submitted to the SHREC; the checklist stresses that the

researcher must ensure that “simple, clear language has

been used (Maximum Grade 8 reading level) and all med-

ical and technical terms have been explained”.42 The con-

tinued ethics approval of documents with readability

scores in excess of grade 8 suggests that neither the

researchers nor the ethics committee members are promot-

ing and/or enforcing this requirement. There may be

a number of possible reasons behind this practice:

● Already most informed consents used at TREAD

Research are in excess of 15–20 pages. Attempts to

improve the readability, for example by restricting

polysyballic vocabulary, explaining technical terms

and limiting sentences to less than 12 words,43 are
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likely to result in lengthier informed consent docu-

ments, as demonstrated by many researchers to

date.42,44 The low literacy skill of the research popu-

lation is likely to be further challenged by this.
● Documents forwarded to investigators and ethics com-

mittees are usually in traditional paper-based format.

Thus, unless the informed consent documents are typed

out and processed by an applicable software pro-

gramme, the readability assessment is more than likely

being made subjectively. As Buccini points out, most

ethics committee members hold postgraduate degrees

and tend to read and write at a grade 15 level or higher,

making it difficult for them “to identify documents that

are actually written at an 8th grade reading level”.10

Research ethics committees are advised to standardize

their policy with regard to readability of informed con-

sent forms – perhaps by insisting that researchers mea-

sure and declare the readability grade level of an

informed consent at the time of submission. Another

recommendation would be to involve lay people

(defined as someone not involved in medical, legal or

scientific work and not affilitated to the institution) to

make this assessment, as recommended by the South

African Good Clinical Practice Guidelines.45

Despite the importance of readability, it must be empha-

sized that readability and comprehension are not synon-

ymous, and there is very little empirical evidence to

suggest that decreasing the readability of these forms will

have any significant impact on comprehension.46,47 In addi-

tion, there appears to be conflict with regard to the choice of

readability formulae. Hochhauser analyzed a 23-page

informed consent document using 17 different readability

formulae and demonstrated that the readability scores ran-

ged from 11.5 to 16.37 The incorporation of the Flesch

Reading Ease and Flesch–Kincaid formulae into the

Microsoft Word™ software package has resulted in these

becoming the most commonly used formulae. However, the

Gunning Fog and SMOG indices may, in fact, be more

appropriate for the purpose of informed consent documents

due to the inclusion of complicated medical, legal, scientific

and bureaucratic language. These indices tend to give

higher scores than the other readability formulae.37

Language and cultural barriers
Due to the language and cultural profile of the study popula-

tions in this study, prospective trial participants were given the

option to give informed consent and complete the self-report

and descriptive narrative in either Afrikaans (80.4% of the

participants) or English (19.6%). None of the patients incorpo-

rated in this study had any other language as their mother

tongue. In addition, all trial staff at TREADResearch arefluent

in both English and Afrikaans; interpreters were thus not

required. Thus, it is unlikely that language impacted on the

results of this study.

In contrast, the situation in many other research units in

South Africa is probably very different. In South Africa, there

are 11 official languages. The 2011 census in South Africa

demonstrated that Afrikaans is the mother tongue of 13.5% of

the population and English 9.6%. The remaining 76.9% of the

population speak one of the South African black indigenous

languages, in particular isiZulu (22.7%), isiXhosa (16%),

Setswana (8%) and Sesotho (7.6%).48 This may give rise for

the need for interpreters in these research units and the pro-

blems associated therewith – for example, the possibility that

the interpretation is inaccurate and/or that the interpreters may

omit essential information “in order to protect the patient from

the harsh reality”.49

Another problem recognized with black indigenous lan-

guages is the fact that formal writing is a relatively new

phenomenon, and orthographics and vocabulary are still

being standardized by piercing together spoken dialects.50

Pandiya reports a similar problem in India where literal trans-

lations from English do not capture the true meaning of con-

cepts or phrases and the nuances of the original document

changes on translation.51 The net impact of this is that readers

often struggle to understand written language, even fluent

speakers. This often manifests in these trial participants

requesting English versions of consent forms in South

Africa; a similar phenomenon has been observed by

Chaisson in Botswana.22

Understanding of voluntariness and right

to withdraw
Both the participants’ self-report and the descriptive

narrative demonstrated that the terms voluntariness

and right to withdraw were well understood by most

trial participants in this study. These findings are sup-

ported by Falagas et al.11 Manafa et al, however,

demonstrated that while most trial participants under-

stood the concept of right to withdraw, many regarded

withdrawing from a trial as disrespectful or leading to

a loss of benefits.21
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Findings of previous studies conducted in South

Africa, however, also question this level of

comprehension:

● Abdool Karim demonstrated that informed consent

was “truly informed but not truly voluntary”, with

88% of the participants stating that they “felt com-

pelled to participate”.23

● Joubert et al demonstrated that trial participants were

not informed and, despite the fact that the partici-

pants believed that they had voluntarily consented for

the trial, they were “clearly aware of the lack of

alternative sources of care”.24

It must be noted, however, that both of these studies were

conducted as sub-studies to trials investigating vertical

perinatal transmission of HIV and included pregnant, HIV-

positive women in a public hospital. Not only can these be

regarded as a particularly vulnerable group of patients, but

these trials were conducted at a time when the political

regime in South Africa was publically denying the patho-

genesis and therapeutic options of HIV patients.52

A previous paper published by TREAD Research

examined the motivation for clinical trial participation

and demonstrated that altruism and learning about their

condition were the leading reasons for participants to

volunteer for clinical trials, even though benefits such as

free access to medical care and medication also played

a role.16 These findings are in keeping with studies con-

ducted in a number of other countries, including the

US,53,54 Romania55 and Taiwan.56 Financial gain has

often been cited as a possible reason motivating trial

participants to volunteer for clinical trials in South

Africa – especially in light of the obligatory trial partici-

pant remuneration mandated by the South African regula-

tory authority, namely the MCC.16,17 This was not

identified as a significant motivating factor in this unit.

This may partly be due to the nature of the trials conducted

in this unit and the location of the unit, together with the

fact that the standard operating procedure for this unit with

regard to patient remuneration discourages monetary

values from being mentioned in the informed consent

and rather follows a policy of participant remuneration

based on distance traveled.16

This appears to be in contrast to the grant-funded,

community-based programmes being conducted mainly

for HIV where reports have emerged of participants

attempting to enroll at multiple research units in an

attempt to access the obligatory participant remuneration

(personal communication). The problem has become so

rife that sites have started investigating measures to curb

the practice, such as the use of fingerprint and retinal

scanners. Financial gain has also been cited as the leading

motivating factor for trial participation at a unit in

Brazil.57

TREAD Research is an independent, dedicated trial

unit where patients are invited to participate by indepen-

dent recruiters as opposed to their routine health care

providers. This, together with the fact that patients still

receive their basic medical care for their underlying con-

ditions from their routine health care provider during the

course of the clinical trial, may assist in their understand-

ing that this is a voluntary activity.

Understanding of side effects, risks and

benefits
In this study, the concept of side effects of the study drug

was understood by 54% of the participants (even though

74% of participants reported understanding the concept).

However, it is equally important that prospective trial

participants understand that there are other potential risks

associated with clinical trials, including risks resulting

from study procedures. Despite the fact that 80% of trial

participants reported understanding the concept of risks

and benefits, only 17% understood the concept of risks

and 52% the concept of benefits according to their descrip-

tive narrative reports. Manafa et al and Chaisson et al

demonstrated similar findings and reports that although

most trial participants could mention at least one potential

benefit of the study, many did not even recall that there

were potential risks.36,38 Furthermore, most of the partici-

pants who did understand the concept of risk could not

remember any of them.

The apparent bias with regard to the comprehension of

risks and benefits is not a new phenomenon.58,59 It appears

to be common within the field of oncology and much of

the reasoning behind this appears to be based on denial

and/or emotional factors. Gattellari reported that 80% of

oncology patients who had been informed that they had

incurable cancer interpreted this to mean that they had

a chance of cure, whilst 15% reported this to mean that

they had at least a 75% chance of a cure.60 Overall,

oncology patients appear to have unrealistic optimism
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that enrolling in oncology trials will provide a miracle

cure.61–63

The issue of risks and benefits is fundamental to clin-

ical research and is addressed by most of the research

guidelines:

● The Nuremburg Code of 1947 states that “the degree

of risk to be taken should never exceed that deter-

mined by the humanitarian importance of the pro-

blem to be solved by the experiment”;3

● Beneficence is one of the 3 major ethical principles

identified by the Belmont Report of 1979;4

● Guideline 8 of the CIOMs guidelines states that “for

all biomedical research involving human subjects, the

researcher must ensure that there is a reasonable

balance of potential benefits and risks”;6

● The Declaration of Helsinki states that “medical

research in human subjects may only be conducted

if the importance of the research outweighs the

inherent risk and burdens to the research subject”7

and
● Principle 8 of ICH-GCP guidelines stipulate that

“research involving humans should be continued

only if the benefit-risk profile remains favourable”.64

It is thus concerning that such a relatively small number of

clinical trial participants appear to understand this concept.11

Turney argues that “apparent ignorance or misunderstanding

of scientific explanationmay represent a resistance to informa-

tion that runs counter to one’s beliefs or reduces feelings of

control over one’s own life”.65 Additionally, it has been

reported that the level of comprehension with regard to bene-

fits was higher when the clinician communicated this informa-

tion than when the participant merely read this in the consent

document (81% vs 35%). Researchers must be cautious about

overemphasizing benefits over risks in an attempt to encourage

trial participation.

Understanding of randomization, placebo

and blinding
The current study demonstrated that the concepts of randomi-

zation, placebo, and blinding were poorly understood with an

actual comprehension of 13%, 20% and 20%, respectively.

Even the participant self-reported understanding of these con-

cepts was relatively poor, being 50%, 37%, and 30%,

respectively.

The particularly poor understanding of the concept of

randomization is in keeping with the findings of

Featherstone and Donovan.66 Erroneous lay interpretations

have largely been credited for this confusion. Ellis et al

conducted a study in Australia and demonstrated that

nearly 75% of the recruited oncology participants

believed that their physician would make sure that

they received the best treatment.67 Snowdon et al

demonstrated a similar poor comprehension for this

concept while interviewing parents of critically ill

infants.68 This lack of understanding was frequently

accompanied by anger and confusion from the parents

who desired the best treatment option for their infant.

Patients are unaccustomed to situations where treat-

ment decisions are “based on chance” and “blinded”

rather than being in their best interest – in other

words, therapeutic misconception or equipoise.2,68 In

addition, most participants fail to comprehend and/or

recall that a placebo arm involves receiving no active

treatment.18 Stead et al maintain that “for many respon-

dents, it was not simply that they did nor fully under-

stand the concepts of placebo, random allocation, and

double blinding- they disliked and resisted them“.9 It is

thus not surprising that these concepts score unfavorably

in the majority of studies from both developed and

developing countries.11,18,28,29

Perceived versus actual understanding
The difference in comprehension between the self-

reported versus the narrative methods was significant –

especially with regard to the concepts of benefits (19 of

the 37 participants who reported that they understood

this concept, in fact, did when assessed by the narrative

description) and side effects (21 of the 34 participants

who reported that they understood this concept did). The

overconfidence of the study participants in this study

was also manifested in the median scores for overall

comprehension – the self-report revealed median under-

standing of 70% (interquartile range 50–80%), while the

corresponding result for the narrative description was

45% (interquartile range 30–65%).

The difference between perceived versus actual

understanding has been documented before; up to 90%

of the people demonstrate that they are overconfident

about themselves and report having above-average

knowledge or skills.69 This phenomenon has also been
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documented in the DICCT study where 70% of patients

reported having a thorough understanding of the

informed consent information.35

Other problems associated with assessing

informed consent comprehension
In this study, patient comprehension was measured at the

time of giving consent. Assessing informed consent com-

prehension may be complicated by the fact that it requires

a distinction to be made between understanding of the var-

ious trial related concepts and procedures, and participant

recall.15 A number of the previous studies in this field have

only assessed patient comprehension after a significant per-

iod – in the case of Manafa et al,21 only 12 months after

initial trial consent was given. The problem being that recall,

especially in a relatively uneducated patient population, is

bound to affect patient comprehension.

Hirchhorn (2004) also highlights the importance of the

patient’s attention span on the comprehension of the

informed consent document. It is estimated that the average

adult has an attention span of <20 mins – although a human’s

continuous attention span may be as little as 8 s.70,71 The

current tendency for informed consents to consist of 15–20

pages raises further questions with regard to informed con-

sent comprehension by the average potential trial participant.

No formal testing of potential participant’s attention span

was incorporated into this study. However, according to the

standard operating procedures for the site, potential trial

participants are encouraged to have a friend or family mem-

ber present during the informed consent process and, if

necessary, to take the document home with them to discuss

with friends and/or family members at their leisure.

Ideas to improve patient comprehension
A number of mechanisms have been suggested in order to

improve comprehension of the informed consent form.11,72–76

The results of such suggestions have shown varying degrees of

efficacy; however, it is difficult to compare these suggestions –

mainly due to inconsistencies among reporting techniques.72

According to Hochhauser, at the very best such interventions

demonstrate limited improvement (about 12%).37

Hocchauser summarizes the strategies that should be

adopted henceforth:

● The provision of templates for informed consent

forms by regulatory agencies which comply with

the recommended 6th to 8th grade readability

recommendation
● The promotion and support of consent form compre-

hension and recall studies which are based on “psy-

chometrically sound instruments, research methods

and statistical analyses”
● The recognition that tailor-made consent forms and

processes should be designed to meet the diverse

needs of the patient population, especially cultural

and ethnic diversities
● Revision of regulatory and ethical consent guidelines.37

While Hochhauser’s recommendations are valid, research

units, especially those based in developing countries, need

to start exploring distinct options and strategies in order to

improve informed consent comprehension amongst the

research participants. Possible strategies include:

● Formulation and adoption of standard operating pro-

cedures for the informed consent process which

reflect the needs of the patient population:

○ Understand the language and cultural barriers

○ Introduce methods to reduce the readability of

informed consent documents

○ Provide highlighters to the trial participants in order to

enable them to identify those concepts which they do

not immediately understand

○ Emphasize the time and opportunity afforded to

each potential trial participant for discussion:

According to Chaisson et al, one of the most

effective remedies for improving comprehension

is the inclusion of more discussion time in the

process itself.22

○ Encourage participants to voice their understand-

ing of certain concepts explained to them in the

informed consent document: Baer et al suggest

using prompts such as “Please tell me what

I have just said to you” or “What will you tell

your son when he calls this evening?”77

● The introduction of educational aids in the waiting

area and/or consulting rooms – such as:

○ The complimentary “speaking book”, sponsored

by Pfizer, the World Medical Association, the

Steve Biko Centre for Bioethics and the South

African Medical Association, entitled “What it

means to be part of a clinical trial” which explains

these (and other) important trial concepts and
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which is directly aimed at “African populations

with low literacy rates”78

○ Educational videos/DVDs, such as those provided

by the Centre for Information and Study on Clinical

Research Participation (CISCRP), which explain

trial processes and informed consent concepts.79

● More recently, Mytrus® has explored the use of iPad

technology in the informed consent process.80 The

application utilizes nontext mediums such as visual

imagery and animation, as well as interactive graphics,

to assist prospective trial participants in understanding

more difficult terms and concepts related to clinical

trials and informed consent. An additional advantage

of this technology is the potential incorporation of

self-direction – for example, the inclusion of nonlinear

text such as hypertext which would enable participants

“to click or hover over a term in an informed consent

document, which would then present that participant

with a definition”.81

A randomized trial was conducted at Sutter Health’s

California Pacific Medical Centre Research Institute in

San Francisco to assess the application and demonstrated

that participant comprehension increased by 24% when

using the iPad application compared to when using tradi-

tional paper-based inform consents (namely, 76% vs 52%).

Participant comprehension was assessed by means of

a quiz within 24 hrs of providing informed consent.80

A similar prototype application is being explored by 3

oncologists in the US within a clinical trial for a node-

positive breast cancer.82

● Ongoing education of all investigators taking consent

in the unit, in particular raising their awareness with

regard to those concepts of informed consent that are

especially poorly understood – such as risks, rando-

mization, blinding and placebo: Baer et al suggest

that not only should trial personnel taking consent

assess the participant’s level of understanding, but

also document how this assessment was made.77

Assessing comprehension can be difficult. This is

routinely done during the consent process at

TREAD Research and documented in the source

documents of the trial participant. However, to

a large extent, researchers are relying on the partici-

pant to confirm whether or not he/she understands the

process. As demonstrated in this and other studies,

participants frequently overestimate their level of

understanding. Suggestions to improve this assess-

ment include observing the participant’s body lan-

guage and engagement during the informed consent

process – including the nature of the questions

asked.77 The use of Question Prompt Lists, namely

a structured list of questions, within the context of

oncology trials has encouraged participants to ask

questions and become more involved with the

informed consent process.83,84 Universal prompt

lists are also available on the CISCRP website.85

● Possible inclusion of a simple assessment of compre-

hension – such as a simple multiple-choice question-

naire and/or true/false questionnaire.10 Although such

tests provide a less sensitive method of assessing

comprehension than asking prospective trial partici-

pants to voice their understanding in their own

words, it would still be useful in identifying partici-

pants who do not understand fundamental trial

concepts.25,73 Miller et al demonstrated that compre-

hension could be statistically increased within

a sample of Tibetan women with no or little formal

education by asking comprehension questions at the

end of each section.35 These participants can then be

offered an opportunity to be re-trained on those con-

cepts that are poorly understood.
● The use of patient advocates: Not only have patient

advocates been useful in providing feedback with

regards to the readability of the informed consent

form, but they can also provide guidance in:

○ Addressing potential participant concerns

○ Ensuring that participants are provided with suffi-

cient detail without feeling overloaded

○ Assisting trial personnel in identifying problem

areas, for example complicated medical terminol-

ogy and medical jargon.51,77

Conclusion
The ongoing trend toward globalization in the clinical

research arena has resulted in increasingly higher num-

bers of patients from poorer developing countries

(including South Africa) being included in clinical trials,

including pharmaceutical-sponsored, multinational, ran-

domized controlled trials for diseases that were pre-

viously considered first world diseases (eg,

cardiovascular risk factors).12,86 As a result, approxi-

mately 40% of all clinical trials were being conducted
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in these developing countries in 2005, compared to

approximately 10% in 1991.87 This trend is likely to

continue given that the FDA has called for strategies to

increase the participation of “racially and ethnically

diverse communities” in clinical trials.88 Although

there are many positive factors associated with this

shift, there are a number of potential risks associated

with such a threat, including the risk of increased litiga-

tion. A number of ethicists have voiced their concern

with regard to the potential exploitation of these vulner-

able patients.13,14 In particular, Emanuel et al have

identified the quality of the informed consent process

as being a major concern.14 This study confirmed that

this concern was not misplaced – even in a well-

established unit with well-trained, experienced clinical

investigators and comprehensive standard operating

procedures.

Being a researcher in a developing country, it is

important to understand the deficits associated with the

informed consent process and be able to identify areas of

concern with regard to the informed consent process in

trial participants in developing countries such as South

Africa. In this way, clinical researchers and research units

will be able to work toward eliminating, or at least mini-

mizing, these problems. In the context of this trial, the

following concepts were particularly poorly understood:

randomization, risks, placebo, blinding, and ethics com-

mittee, being understood by only 13–22% of the research

participants.

The research site at which this study was conducted

is a well-established unit with ongoing training pro-

grammes in place and well-documented standard operat-

ing procedures with regard to informed consent

processes. Current standard operating procedures for

the unit include the investigator noting in the patient

source notes that he/she is satisfied that the patient

understands the contents of the informed consent. The

investigators that conducted the consent processes for

the purposes of this study have more than 8 years’

research experience each. Despite these precautions

and observations, the participant rate of comprehension

was poor and the process for taking informed consent

subsequently needs to be modified.

Discussions are currently ongoing at the site on the

exact nature of the modifications required. At this stage,

the following modifications are in the process of being

implicated at the site:

● Assessment of the readability level of informed con-

sent forms at the time of ethics submission and the

formulation of guidelines to simplify the level if

above an 8th grade reading level
● Establishment of a patient advocacy group that is

representative of the site patient demographics to

discuss the findings of this study and to brain-

storm various solutions: this will include discuss-

ing ways in which the difficult research concepts

can be conveyed to prospective trial participants

in a more meaningful manner and the possible

development and use of Question Prompt Lists.

● The introduction of educational aids in the waiting

area, including:

○ The complimentary “speaking book”, entitled

“What it means to be part of a clinical trial”:78

unfortunately this publication is only available in

English and there are no immediate plans to trans-

late this into any of the South African languages in

the immediate future

○ The educational DVD provided by CISCRP: This

aid is only available in English and is limited by

the fact that it was developed in the context of an

oncology trial unit in the US;79

● Modification of the standard operating procedure for

the informed consent to incorporate more discussion

time with the patients and to introduce the concept of

prompts to encourage feedback by trial partici-

pants and
● Retraining of all trial personnel on the important

concepts that are routinely poorly understood by

trial participants.

Once these processes have been implemented, this study

will be repeated in another group of 45–50 patients in

order to assess whether the proposed tools have been

effective.
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