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Background. Informed consent forms (ICFs) are used to obtain consent from participants. However the complexity and comprehensiveness
of these forms may not be appropriate. Readability can be quantified by formulas in Microsoft (MS) Word, such as the Flesch Reading Ease
test. The South African (SA) ethics guidelines suggest that the MS Word Flesch-Kincaid Reading Grade score should be used to assess the
complexity of ICFs and should be the equivalent of grade 8 level, or lower.
Objectives. To use readability formulas to determine whether current SA ICFs are appropriate for the general population.
Methods. This was a descriptive study of a sample of English ICFs (solicited from our studies, as well as from local researchers) which
received approval from local ethical review boards during the past 5 years, for prospective (≥6 months) drug studies that explored treatment
and prevention of HIV, tuberculosis, diabetes or cardiovascular disease. ICFs were evaluated in MS Word for Flesch Reading Ease and
Flesch-Kincaid Reading Grade, with the Simple Measure of Gobbledygook (SMOG) index calculated using www.readabilityformulas.com.
Recommended targets for easy readability are above 60 for the Flesch Reading Ease score, and less than or equal to a grade 8 reading level
for the Flesch-Kincaid Reading Grade and SMOG.
Results. A total of 75 consent forms from 35 individual research studies conducted in SA over the last 5 years were included. The consent
forms had been approved by six ethics committees across seven of the SA provinces. The median (interquartile range (IQR)) Flesch Reading
Ease score was 55.8 (48.7 - 59.7) and 18 (25.0%) of the ICFs had easy or standard readability, while the median (IQR) Flesch-Kincaid Grade
was 10.2 (8.8 - 11.4), with 23 (30.6%) at least a grade 8 level or lower. The median (IQR) SMOG index was 9.8 (9.0 - 11.1) and 4 (5.3%)
scored below grade 8 level.
Conclusions. Two-thirds of the ICFs from this study fail to meet the SA readability standard, a result matched by using alternative
readability formulas. Readability can be improved with simple techniques and by actively monitoring readability metrics.
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Voluntary informed consent is an ethical and legal requirement
for participation in clinical research studies, and informed consent
forms (ICFs) are required to share information with participants
who may come from a wide variety of backgrounds. These ICFs must
effectively communicate information including participant rights,
potential risks and benefits, complex medical information, and
comprehensive study procedures. The complexity of these ICFs is
compounded by additional requirements from legal departments and
funders to ensure that internal policies and requirements are met.[1,2]
Collectively, these components may lead to the creation of ICFs that
certain populations may find difficult to comprehend.
The purpose of the ICF is to ensure that the potential research
participant is given the essential information in a manner which
is easy to comprehend so that their decision is a truly informed
one.[3] Aside from the ethical aspects, the value of ensuring proper
understanding by a potential participant is the increased likelihood
of their compliance with study procedures and retention in the study.[4]
However, a study on the understanding of ICFs among low-income
participants in the USA found that only 45% of participants read the
entire consent form, and 27% admitted that they only understood
the study ‘a little’.[5] Additional studies among different populations
found that lengthy ICFs with medical jargon and complex concepts
may take over an hour to fully read and comprehend.[1,6] An accepted
metric of evaluation for these ICFs, and other medical information
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documents, is readability, which can be quantified using a number
of tests, such as the Flesch Reading Ease test.[5] These readability
tests have been globally applied to medical information documents
and have constantly identified documents, including ICFs, that far
exceeded local literacy levels.[8-10]
In South Africa (SA), informed consent has guidance from the
Constitution of SA,[11] and the National Health Act 61 of 2003,[12] as
well as international documents like the Declaration of Helsinki.[13]
This has led to the creation of national guidelines to advise informed
consent, which include Good Practice in the Conduct of Clinical
Trials with Human Participants in South Africa,[14] Guidelines for
Good Practice in Health Care Professions: Seeking Patients’ Informed
Consent[15] and Ethics in Health Research: Principles, Structures
and Processes.[16] Previous research has shown that these countryspecific documents may not legally and ethically fulfil the complete
requirements for informed consent;[17] however, in SA, universities
have human research ethics committees (HRECs) that provide
another level of guidance. HRECs may provide researchers with
specific guidelines and templates for ICFs as part of the management
of the entire ethics approval process.[18-20]
The adult literacy rate in SA increased from 91.9% in 2009 to
94.3% in 2017, while functional literacy (the ability to read at a grade
7 level) increased from 72.7% in 2002 to 86.3% in 2017, but despite
the increases in literacy rates, there is still a significant proportion
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of the population who struggle with these forms. When adults with
a level of education lower than grade 7 were asked about filling out
forms, 24% stated that they had difficulties doing so, while 36%
were unable to fill out the forms at all.[21] Ethics in Health Research:
Principles, Structures and Processes[16] is the only national document
that directly speaks to readability, and states that readability levels
should be appropriate to the participants’ level of understanding, and
suggests a complexity level of no more than grade 8. No readability
studies have been conducted on the ICFs in SA. The objective of this
study was to analyse the readability of ICFs used to obtain voluntary
consent in SA research studies to determine whether the ICFs, as
written, are appropriate for the general population.

Methods

Flesch Reading Ease test

score = 206.835 – 1.015

total words
total sentences

+ 84.6

total syllables
total words

Flesch-Kincaid Reading Grade

grade = 0.39

total words
total sentences

+ 84.6

total syllables
total words

– 15.59

SMOG index

Study design

This was a descriptive study in which parametric and non-parametric
measures of central tendency and variability were used to describe
the various algorithms used to evaluate ICFs. ICFs were included if
they were English, had been approved by an SA HREC in the past
5 years, and were investigator-led prospective medium- to long-term
(≥6 months) drug studies that explored treatment and prevention of
HIV, tuberculosis (TB), diabetes or cardiovascular disease.

Recruitment

Participating ICFs were mined from a variety of sources from May
2019 until August 2019. A search of PubMed and Google Scholar
was done to identify studies that met the abovementioned criteria;
then the corresponding authors were invited via email to participate,
by sharing their ICFs. Research and academic institutions were also
contacted to invite researchers to participate. The email invitation
included a line encouraging the researcher to forward this request to
participate to their colleagues who may have also conducted eligible
studies (email included in supplementary information).

Data collection

Consenting researchers were asked to provide a Microsoft (MS)
Word document of their ICF for analysis. Where only PDF versions
were available, it was exported as an MS Word document, then
manually checked to ensure that all punctuation and formatting
remained correct.

Readability metrics

The Flesch Reading Ease test incorporates average sentence length
and average word length in syllables into a formula to compute
reading ease, where the higher scores are easiest to read.[20] Scores
from 70 to 100 are considered easy to read (appropriate for 4th to
6th grade), while scores from 60 to 70 are considered standard (7th
or 8th grade) and scores below 60 are considered hard (high school
or college). A variation of the Flesch Reading Ease test is the FleschKincaid Reading Grade, which uses the same variables, but weights
them differently in order to provide a reading grade that directly
parallels US school grades. Although developed for the American
population, the Flesch Reading Ease test is one of the most accurate
readability measures. It is commonly used globally and appropriate
for our study.[1,9,10] Similarly, the Simple Measure of Gobbledygook
(SMOG) index also provides a score that parallels years of education
and has been proven highly effective for healthcare applications,
including ICFs (Fig.1).[23,24]

Data extraction

A pre-defined data collection tool was created for data extraction
of descriptive ICF characteristics (ICF type, HREC, study location,
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grade = 1.0430

total polysyllables

30
total sentences

+ 3.1291

Fig. 1. Readability formulas[10] (SMOG = Simple Measure of Gobbledygook).

study type, disease of study, sample size, date, font type, font size
and page length), variables associated with readability (word count,
sentence count, sentence length, word length, total syllables, syllables
per word and number of words with three or more syllables) and
readability metrics (Flesch Reading Ease test, Flesch-Kincaid Reading
Grade and SMOG index). Most ICF characteristics were collected by
reading the documents, while readability variables and readability
metrics were recorded from the MS Word ‘Tools’ toolbar, the online
resource for readability metrics (www.readabilityformulas.com)
(total syllables, word >3 syllables and SMOG index) or calculated
(syllables per word and percentage of words with ≥3 syllables) from
these collected variables.
In some instances, the word count in MS Word was not the same as
the word count from the online resource because of certain formulas
grading formatted symbols like bullet points or underlined areas for
signatures differently. In these instances, the MS Word word count
was taken as true. The online readability resource could only process
documents up to 3 000 words, so large documents were processed
as 3 000-word sections, then proportionally averaged back together
based on the weights of each section. Syllables per word and words
with 3 or more syllables were extracted from the online resource, but
their respective average or percentage were calculated against the true
MS Word word count, as the online calculator did not give results
accurate to one decimal, and they were calculated with the internal
word counter.

Data analysis

Extracted data were entered into MS Excel (Microsoft Corp., USA)
for analysis. Data from ICF characteristic variables were counted,
and then presented as frequencies and percentages. Median and
interquartile ranges (IQRs) were calculated for all readability variables
and the readability test scores. Means were not calculated to avoid
presenting results skewed by a 20-page ICF. For each readability test,
the scores were categorised as easy, medium and hard, and each of
these categories was presented as a frequency and percentage.

Patient and public involvement

A member of a local institutional review board read and commented
on the manuscript for tone and messaging. Aside from this, no
patients or public were involved in the study design, or in the
recruitment to, and conduct of, the study.
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Results

Table 1. Readability statistics

ICF characteristics

There was a total of 75 ICFs, from 35 individual studies, with many
of them including secondary consent forms. The most common
secondary consent form was for bio-storage (9; 12.2%), followed by
under-18 assent (5; 6.8%), parental consent (4; 5.4%), sub-studies
(4; 5.4%), sampling (3; 4.1%), pregnant participants (2; 2.7%) and a
variety of others. The consent forms were from six ethics committees
across SA, with University of the Witwatersrand and University
of Cape Town being the highest, with 22 (62.9%) and 6 (17.1%),
respectively. Seven provinces were represented, with 20 (57.1%) from
Gauteng Province and 7 (20.0%) from Western Cape Province being
the highest. General research studies were the most prevalent type of
study, with 13 (37.1%), followed by randomised controlled studies
(9; 25.7%). Twenty-two studies (62.9%) focused on HIV, 7 (20.0%)
on TB, 7 (20.0%) on non-communicable diseases and 6 (17.1%) on
maternal health. The remainder focused on other health areas. Eleven
studies (31.4%) had a sample size of 101 - 500, while 8 (22.9%) were
below 100 and 6 (17.1%) were above 500; 10 (28.6%) did not provide
sample size. The most common fonts were Calibri and Arial, 15
(42.9%) and 12 (34.3%), respectively, while the most common font
sizes were 11 and 12, both appearing 15 (42.9%) times.

ICF readability variables

The median (IQR) ICF length was 5 pages (4 - 7), 1 608 words
(1 121 - 2 298), and 69 sentences (48 - 100). For sentence length,
median (IQR) values were 19 words per sentence (17 - 20), and for
word length, 4.7 characters/word (4.5 - 4.8). The median (IQR) ICF
total number of syllables was 2 620 (1 739 - 3 653), with a median
of 1.6 syllables/word (1.5 - 1.6). The median (IQR) number of
words with 3 or more syllables was 248 (163 - 325), with a median
percentage for the total words of 14.3% (13.3 - 16.8%) (Table 1).

ICF readability metrics

The Flesch Reading Ease scores identified that the median (IQR)
score was 55.8 (48.7 - 59.7), while 1 (1.3%) of the 75 ICFs had easy
readability and 17 (22.7%) had standard readability. The median
(IQR) Flesch-Kincaid Grade level was 10.2 (8.8 - 11.4), with 23
(30.6%) at a grade 8 level or lower. The median (IQR) SMOG index
was 9.8 (9.0 - 11.1), while only 4 (5.3%) were at or below a grade 8
level (Tables 1 and 2).

Discussion

This study has determined that over two-thirds of the ICFs analysed
were hard to read and required an average reading comprehension
level equivalent to at least a US grade 10. This exceeds the national
functional literacy level of grade 7,[21] as well as the recommended
grade 8 level as outlined in Ethics in Health Research.[16] These
findings are in line with similar studies from different regions, such
as a 2017 study in the UK that identified the Flesch Reading Ease
score of a standardised orthopaedic procedure consent form to be
55.6, which may impede a significant percentage of patients from
providing informed consent.[2] Another study revealed that patient
information leaflets in the UK required graduate level reading ability,
which is too high for most HIV-positive individuals to effectively
provide informed consent.[10]
Despite these readability and literacy disparities, research studies
continue to enrol study participants, which raises the concern of
whether participants’ consent is sufficiently informed. Concerns
about participant understanding of ICFs, independent of readability
considerations, have been documented since as early as 1981.[25]
Since then, there is very little evidence to show that efforts have
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Median (IQR)
Readability variables
Page length
Word count
Sentences
Words per sentence
Characters per word
Total syllables
Syllables per word
Words ≥3 syllables
Words ≥3 syllables (%)
Readability metrics
Flesch Reading Ease test
Flesch-Kincaid Reading Grade
SMOG index

5 (4 - 7)
1 608 (1 121 - 2 298)
69 (48 - 100)
19 (17 - 20)
4.7 (4.5 - 4.8)
2 620 (1 739 - 3 653)
1.6 (1.5 - 1.6)
248 (163 - 325)
14.3 (13.3 - 16.8)
55.8 (48.7 - 59.7)
10.2 (8.8 - 11.4)
9.8 (9.0 - 11.1)

IQR = interquartile range; SMOG = Simple Measure of Gobbledygook.

Table 2. Readability scores
n (%)
Flesch Reading Ease
Scores from 70 - 100 (Easy)
Scores from 60 - 70 (Standard)
Scores from 0 - 60 (Hard)
Total
Flesch-Kincaid Reading Grade
Grade 0 - 6 (Easy)
Grade 7 - 8 (Standard)
Grade 9 - college (Hard)
Total
SMOG index (online)
Index 0 - 6 (Easy)
Index 7 - 8 (Standard)
Index 9 and above (Hard)
Total

1 (1.3)
17 (22.7)
57 (76.0)
75 (100)
1 (1.3)
22 (29.3)
52 (69.3)
75 (100)
0
4 (5.3)
71 (94.7)
75 (100)

SMOG = Simple Measure of Gobbledygook.

been made to improve the understanding of ICFs; instead, they are
actually increasing in complexity.[26,27] In 2005 the HIV Prevention
and Trials Network proposed a framework for enhancing informed
consent, highlighting the importance of writing at no more than a
grade 8 reading level; however, in the sub-Saharan African context,
comprehension can be further compromised by low literacy rates,
and vocabulary and translation difficulties.[28]
For research studies that target the general population in SA,
providing consent may prove challenging for all individuals that
read below the grade 10 level, including the 14% of the population
who are not functionally literate (below grade 7). This challenge is
exacerbated in ageing populations who are increasingly required
to participate in non-communicable disease research.[21] In order
to remove this readability barrier from ICFs, the Flesch-Kincaid
Reading Grade and SMOG index should target grade 8 or less
for the general SA population, while the Flesch Reading Ease test
should target scores above 70 for the general population. This is
evident as general interest magazines and tabloids have Flesch
Reading Ease scores of 80 and 95, respectively, while intellectual
newspapers like The New York Times and The Wall Street Journal
have scores in the 40s.[10]
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The two main variables that impact readability are the number
of words per sentence and the number of syllables per word,
with long sentences and words containing three or more syllables
resulting in poor readability scores.[10] By utilising the free and
accessible readability tests online and in MS Word, researchers
are able to evaluate and modify the readability of their ICFs to
ensure that they are appropriate for their target population. This
could remove barriers to entry for participants with lower reading
comprehension levels, creating a more complete sample, while
also ensuring that participants are aware of the potential benefits
and risks of participation. Additional resources available to assist
researchers in reaching their readability goals include the Program
for Readability in Science and Medicine (PRISM) Readability Toolkit,
which guides researchers through the principles of readability, how
to determine readability, a quick-guide to improving readability
(including an editing checklist), samples of easily readable ICF
excerpts and examples of plain language replacements for complex
medical jargon. [7] Equipped with this knowledge, researchers should
be able to improve readability by keeping sentences short (below
15 words) and by ensuring that their ICFs consist of mostly one- and
two-syllable words.

Study strengths and limitations

To our knowledge this is the first report of ICF readability in
sub-Saharan Africa. The method of recruitment may have led to
a sampling bias, as researchers may have declined to participate
based on the complexity of their ICFs, underestimating readability.
Network- and consortium-managed studies had strict access and
sharing policies, which decreased the number of ICFs and studies
that could be included. The readability formulas did not take
into account other factors that may affect readability such as font,
paragraph spacing and content.

Conclusions

The SA publication Ethics in Health Research[16] clearly outlines that
the Flesch-Kincaid Reading Grade tool should be used to assess the
complexity of ICFs and that the targeted complexity should be no
more than a grade 8 level equivalent. Two-thirds of the ICFs included
in this study exceed these recommendations. However by monitoring
readability metrics and employing simple techniques to increase
readability, national targets could be met. Furthermore, these targets
could be monitored by HRECs to ensure that these readability
barriers are decreased.
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