
University of Southampton Research Repository

Copyright © and Moral Rights for this thesis and, where applicable, any accompany-

ing data are retained by the author and/or other copyright owners. A copy can be

downloaded for personal non-commercial research or study, without prior permission or

charge. This thesis and the accompanying data cannot be reproduced or quoted exten-

sively from without first obtaining permission in writing from the copyright holder/s.

The content of the thesis and accompanying research data (where applicable) must not

be changed in any way or sold commercially in any format or medium without the formal

permission of the copyright holder/s.

When referring to this thesis and any accompanying data, full bibliographic details must

be given, e.g.

Thesis: Santos, F. (2022) ”Employing Content Analysis & Crowdsourcing to Revise

Randomised Controlled Trials Patient Information Leaflets”, University of Southamp-

ton, WAIS/FoM, PhD Thesis, Pg 1-142.

Data: Santos, F. (2022) ”Dataset to support the Southampton Doctoral Thesis: Em-

ploying Content Analysis & Crowd-sourcing to Revise Randomised Controlled Trials

Patient Information Leaflets”. https://doi.org/10.5258/SOTON/D2248 [dataset]





UNIVERSITY OF SOUTHAMPTON

Employing Content Analysis &

Crowd-sourcing to Revise Randomised

Controlled Trials Patient Information

Leaflets

by

MSc. Fernando Santos Sanchez

A thesis submitted in partial fulfillment for the

degree of Doctor of Philosophy

in the

Faculty of Engineering, Web and Internet Science Research Group

School of Electronics and Computer Science

June 2022

http://www.soton.ac.uk
mailto:fss1g15@soton.ac.uk
http://www.engineering.soton.ac.uk
http://www.ecs.soton.ac.uk




UNIVERSITY OF SOUTHAMPTON

ABSTRACT

FACULTY OF ENGINEERING, ELECTRONICS AND COMPUTER SCIENCE

SCHOOL OF ELECTRONICS AND COMPUTER SCIENCE

Doctor of Philosophy

by MSc. Fernando Santos Sanchez

The poor readability of patient information leaflets (PILs) to help recruit people into

research studies has been a serious concern for the Health Research Authority during the

last 2 decades. Multiple independent studies have reported serious issues with almost all

documents intended to inform patients or general audiences. The results of these studies

have been considered by UK medical institutions and a series of guidelines developed to

improve the quality and readability of PILs intended for inviting patients to randomised

controlled trials (RCTs). Even with this focus and some improvements in patient leaflets,

most of the current documents intended for this purpose are still considered too complex

to be understood by public audiences.

Meanwhile, several techniques have addressed the issue of measuring text readability.

This thesis analyses the utility of several of these techniques to identify the sentences

that are too hard to understand when employed via a webtool to help PIL authors

identify and correct PIL readability issues: a) readability indices that associate text

characteristics with the US school grade needed to understand the document, b) the

Cloze procedure (identifying specific words that are not understood by the participants

by removing words and asking participants to complete the sentences), c) sentiment and

content analysis to identify and associate comments from public participants reviewing

PILs with specific sections of the documents, and d) online crowdsourcing to review and

validate sentences that are too hard to be understood by public audiences.

The first study explored associations between PIL text characteristics and recruitment

rates to the RCT to which they applied. The second studied feedback given by lo-

cal public participants asked to revise PILs containing serious readability issues. The

third study contained several sub-studies, each assessing the effects of the previously

mentioned techniques on the identification, revision and validation of readability issues

present in the PILs by an online crowd recruited using Mechanical Turk.

This thesis contributes to our knowledge about employing content analysis and online

crowdsourcing techniques to help authors of PIL for RCTs to identify, revise and validate

sentences that are too hard to be understood by public audiences.
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Chapter 1

Introduction

It is the intention of this research project to build a webtool to help create better infor-

mation leaflets intended to inform potential participants in clinical trials. This platform

employs the Amazon crowdsourcing platform Amazon (2017), content analysisGraham

et al. (2017a); Krippendorff (2004) and readability indexes to support the quantitative

assessment Patient Information Leaflet (PIL) readability Gray and Leary (1935); Gill

et al. (2012) and its effect on recruitment, trial settings, participant feedback and the

understanding of the PIL information.

This project first assessed the associations between the PILs readability, the presence

of emotive content, the trial settings and the recruitment of participants in Chapter 4

where it was found readability correlates to the percentage of recruited participants,

being a document for certain types of trials, the lexical complexity of the document, and

the presence of words related to certain emotion classes.

As a second step, the feedback of public participants for PIL with known severe read-

ability issues was studied. The results presented in Chapter 5 determined a sample of

30 participants could provide a good coverage of the readability issues by comparing

the codes of the comments with the proposed topics in the EQIP scale Charvet-Berard

et al. (2008) to ensure information quality; that participants with higher education lev-

els failed to identify the readability issues as severe; and identified both readability

and education were significant factors in predicting information understanding, but not

qualitative assessments and subjective general comments were not.

The third step presented in Chapter 6 in our research included the development of

a framework and webtool to collect, visualize, identify, revise and validate readability

issues in PILs currently in use. Where it was found employing crowdsourcing could help

improve the readability of specific sentences for a median of 2.5 grades, and that PIL

authors considered essential to be guidance on how to correct the issues in addition to

identifying and visualizing them.

1



2 Chapter 1 Introduction

1.1 Motivation

Clinical trials have become a corner stone Lovato et al. (1997) for identifying effective

interventions in the health-care systems of developed countries. They enable researchers

to compare the effects of new drugs and treatments against those that are currently em-

ployed, to improve the health-care of the general population by developing new guidelines

and practices NHS (2017a). On the other hand, their very nature implies a risk for the

patients who choose to participate, of either receiving a sub-optimal treatment or suf-

fering previously undiscovered side-effects Moore and Savage (2002). Thus, to enforce

ethical practice during recruitment, it is of great importance to ensure that patients

considering participation are aware of the risks MRC (2016). Therefore, one of the core

task for any clinical trialist is to develop Patient Information Leaflets (PILs) which are

able to inform patients about essential trial features. The current clinical research pro-

cess is based on the NHS proportionate approach to consent HRA (2017-01-17), which

enables most PILs for randomised controlled trials (RCTs) to be designed by filling out

template forms provided by the HRA and then reviewed by an ethics panel as part of

the research submission process.

However, although this information is recognized as an essential part of any RCT by

the HRA NHS (2017a), several independent studies in the last decade have consistently

found that most PILs have serious deficits in informing patients, despite fulfilling the

legal requirements and following NHS recommended guidelines and templates Reinert

et al. (2014); Gillies et al. (2014); Poplas-Suśıc et al. (2014); Knapp et al. (2011a);

Nicholls et al. (2009) may not be fit to fulfill their purpose of supporting the consent

process by helping ensure that all those who are invited to take part in a research study

have been adequately informed MRC (2016). Several different approaches have sought

to address these issues from employing quantitative content analysis of the PIL text

to engaging with patient and public involvement (PPI) groups. However, these topics

have remained a research priority as evidenced by The Health Research Board Trials

Methodology and Networks (TMRN) work with the James Lind Alliance and TrialForge

to setting priorities for trial recruitment research Healy et al. (2018). Specifically, identi-

fying which information should be communicated to patients, assessing the effect of PPI

collaboration on recruitment rates and finding the best methods to deliver information

are among the top five questions identified by this JLA priority-setting panel Healy et al.

(2018).

1.2 Thesis structure and justification

This thesis has been organized into three general parts describing the research process

to consolidate the different facets of creating PILs that are easier to understand by

members of the public by employing Web techniques. In the first part this research
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project focuses onto assessing the essential characteristics of PIL texts, determining their

emotive composition and the feasibility of employing diverse text analysis techniques to

assess their contents. The second part of the thesis explores the themes and composition

of public comments given on PILs with severe readability issues from trials with poor

recruitment rates. In the final part of the thesis an evaluation is made of the feasibility of

both employing a Web platform to collect, associate, analyse and present public feedback

on PILs and the use of crowdsourcing to revise PILs sentences that are deemed too hard

to understand.

1.2.1 Main Research Question

How can readability metrics, thematic or content analysis and crowdsourcing be used to

help improve the readability of patient information leaflets from randomized controlled

trials?

1.2.2 Main Objectives

The main objectives of this research are:

1. To explore the associations between the readability of PILs and recruitment rates

to RCTs.

2. To characterise the feedback given by public commentators on PILs with serious

readability issues.

3. To analyse the use of content analysis, readability metrics and crowdsourcing via

a webtool to identify, revise and validate readability issues in PILs.

(a) Analyzing the feedback from PIL authors on a webtool that employs content

analysis and readability metrics to identify and visualize readability issues.

(b) Analyzing the use of crowdsourcing to revise PIL sentences that were deemed

too hard to be understood by public audiences.

(c) Analyzing the use of crowdsourcing to validate proposed revisions to the

original sentences.
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2.1 Patient information leaflets

The development of PILs to inform patients about essential trial features is one of the

core tasks for any clinical trial run in the UK and most other countries of the world.

This information is commonly presented as PILs, information sheets, online documents

or videos that complement or enhance the explanations given by the trial recruiters. In

the UK these documents are regulated by following the pre-set formats and guidelines

on best practice for medical research set by the Health Research Authority (HRA).

Under these guidelines the PILs must support the participants’ decision if they are to

accomplish their primary goal:

“The Participant Information Sheet should support the consent process by

helping to ensure that all those who are invited to take part in a research

study have been adequately informed” and “should enable potential partici-

pants to make an appropriate decision that is right for them” - MRC (2016);

MHRA (2016).

Despite official recognition of the importance of PIL documents NHS (2017a), several

concerns have been raised about their quality in the last decade. The lack of a rigorous

method for assessing the quality of written patient information, consent materials that

are difficult to read Moult et al. (2004), inaccurate content Moult et al. (2004); Nicholls

et al. (2009); Escudero-Carretero et al. (2013) and insufficient quality by most evaluated

categories (e.g. text length, legibility, layout, visual structure) except ethical and legal

requirements Reinert et al. (2014) were identified as high priority research topics by the

BRM-TMRN 2016 study Healy et al. (2018).

On the other hand, the fast retrieval, processing and analysis of massive amounts of

text have become core capabilities of current Web model. These tasks are commonly

5
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called as text (data) mining and the set of techniques and models. These tasks are

commonly called text (data) mining and the set of techniques employed to model and

structure the information is referred as text analytics Association (2007); Grimes (2007).

Furthermore, the inherent computational challenges of working with unstructured data

formats such as text have been recognized since the late 1950’s Luhn (1958):

”...utilize data-processing machines for auto-abstracting and auto-encoding

of documents and for creating interest profiles for each of the ’action points’

in an organization. Both incoming and internally generated documents are

automatically abstracted, characterized by a word pattern, and sent auto-

matically to appropriate action points.” - H.P. Luhn, October 1958 IBM

Journal article

This has led to the creation of many techniques in areas like information retrieval, named

entity recognition, disambiguation, co-reference, relationship and content analysis that

could be of practical use when applied to the PILs. This project seeks to assess if

a Web platform can make use of sentiment analysis, readability metrics, crowdsourc-

ing and online recruitment to facilitate Public Involvement when revising information

leaflets for potential participants of randomized controlled trials. This project also ex-

plore the effects of adding an information retrieval system (for previous public comments

and writing guidelines) and content analysis reports as an enhancement to the feedback

normally given by public reviewers when reviewing PILs for low risk trials. The in-

sights that cluster analysis can provide about the inherent relationships present in the

documents, employing readability metrics to objectively quantify the difficulty of under-

standing documents and using sentiment analysis to detect the opinions and perceptions

of the reviewers could also greatly enhance the feedback given to a trialist designing a

new PIL. Thus, a Web platform was designed to:

• Collect public feedback on RCT PILs.

• Employ text analysis and readability metrics to objectively identify sentences that

require higher reading skills than the average on general populations.

• Use the web platform to crowd-source the revision of PIL sentences with low

readability.

• Employ the platform to validate the readability of these revisions.

We also provide analyses of the association between participant performance, sentence

readability and participant reading skill level, and the effects of learning and fatigue on

participants who revise the sentences.
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2.2 PIL development process

It has been mentioned previously that providing the patient with information to make

an informed decision is a fundamental part of trials in the UK NHS (2017a). This in-

formation generally includes PILs, information sheets and documents, which “should

support the consent process by helping to ensure that all those who are invited to take

part in a research study have been adequately informed” and “should enable potential

participants to make an appropriate decision that is right for them” NHS (2017a); MRC

(2016). However, “Despite the recent focus on improving the quality of patient infor-

mation, there is no rigorous method of assessing quality of written patient information”

Moult et al. (2004). As has been previously commented, the HRA guidelines encourage

the researchers to employ heavily standardized forms and formats with only general ad-

vice given on how to describe the RCT. This advice consists of considering the “intended

audience”, employing “clear language” and to involve potential patients in the drafting

of the PIL MHRA (2016). This has created a widespread view in the trialist community

that the PILs must employ “everyday language” and explain complex words and clinical

jargon but employ a “respectful tone” Charvet-Berard et al. (2008).

The HRA guidance documents “Applying a proportionate approach to the process

of seeking consent” HRA (2017-01-17), “Consent and Participation Information Sheet

Preparation Guidance” HRA (2014-03-03) and “Consent and Participant Information

Sheet Preparation Guidance” MRC (2016) outlines the framework on how to design

PILs for RCTs in accordance with UK legal requirements. These HRA guidelines focus

on applying the principle of proportionality and creating more accessible participant

information for clinical trials seeking participants. The main focus of this particular set

of guidelines is clinical trials of medicinal products (CTIMPs), but it is also commonly

applied to clinical trials of devices or other types of interventional/non-interventional

research for Health Research NHS (2014).

The current proportionate approach for seeking consent tries to balance two divergent

factors: that seeking informed consent is central to ethical research HRA (2017-01-17)

and that seeking consent has become a rigid perfunctory procedure Afolabi et al. (2014);

Hansson (1998); Ploug and Holm (2013); Tobias and Souhami (1993) with information

sheets that are too complex to help potential participants Roberts et al. (2011). This

implies that the need to give potential research participants the necessary information to

help them decide about participating has been overtaken by documents whose principal

function has become to protect researchers and sponsors from litigation by describing

every minor detail Varnhagen et al. (2005); O’Neil et al. (2003). Thus, the current

proportionate approach seeks to implement procedures that correspond to the balance

of risk and benefits to avoid lengthy and complex information leaflets. Creating user-

friendly information leaflets that contain succinct, relevant, truthful information is the

ultimate goal of these guidelines HRA (2017-01-17). Therefore, the closer the research is
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to current clinical practice, the less detail is needed in the information leaflet, suggesting

that in many accounts it will be the verbal exchange during the discussion with the

potential participant that will be crucial in facilitating the decision HRA (2017-01-17).

The HRA current guidelines are based on 14 principles drawn from the Medicines for

Human Use (Clinical Trials) regulations HRA (2017-01-17); MRC (2016).

1. The rights, safety and well-being of the trial subjects shall prevail over the interests

of science and society.

2. Each individual involved in conducting a trial shall be qualified by education,

training and experience to perform his tasks.

3. Clinical trials shall be scientifically sound and guided by ethical principles in all

their aspects.

4. The necessary procedures to secure the quality of every aspect of the trial shall be

complied with.

5. The available non-clinical and clinical information on an investigational medicinal

product shall be adequate to support the proposed clinical trial.

6. Clinical trials shall be conducted in accordance with the principles of the Declara-

tion of Helsinki.

7. The protocol shall provide for the definition of inclusion and exclusion subjects

participating in a clinical trial, monitoring and publication policy.

8. The investigator and sponsor shall consider all relevant guidance with respect to

commencing and conducting a clinical trial.

9. All clinical information shall be recorded, handled and stored in such a way that

it can be accurately reported, interpreted and verified, while the confidentiality of

records of the trial subjects remains protected.

10. Before the trial is initiated, foreseeable risks and inconveniences have been weighed

against the anticipated benefit for the individual trial subject and other present and

future patients. A trial should be initiated and continued only if the anticipated

benefits justify the risks.

11. The medical care given to, and medical decisions made on behalf of, subjects

shall always be the responsibility of an appropriately qualified doctor or, when

appropriate, of a qualified dentist.

12. A trial shall be initiated only if an ethics committee and the licensing authority

comes to the conclusion that the anticipated therapeutic and public health benefits

justify the risks and may be continued only if compliance with this requirement is

permanently monitored.
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13. The rights of each subject to physical and mental integrity, to privacy and to the

protection of the data concerning him in accordance with the Data Protection Act

are safeguarded.

14. Provision has been made for insurance or indemnity to cover the liability of the

investigator and sponsor which may arise in relation to the clinical trial.

These principles and common law require that participants “be informed, in broad terms,

of the nature and purpose of the research and the material risks, and benefits and

reasonable alternatives” HRA (2017-01-17). Therefore, the core information about a

trial should be provided in a succinct form, paying attention to the way it is conveyed,

using language that most people can understand and considering the layout and format

to aid the explanation.

These has lead the HRA to consider that the amount of information to be provided to

participants outside the core information (research nature, significance, implications and

risks) when seeking their participation must vary in accordance with the balance between

risk and benefits of the research e.g. practical information about the trial (timings,

payment of travel expenses, etc.) would only be needed if it has implications for the

participant decision to join the trial (need for abstinence, significant drug interactions,

etc.). The MHRA categorises three levels of trial risk, with pragmatic trials considered a

special subset within these guidelines as they generally do not involve additional risk to

those inherent in current care practices. In pragmatic trials it should often be possible

to simplify the necessary information into a single, short participant information sheet.

Pragmatic trials, also known as ‘simple trials’, ‘comparative effectiveness trials’, ‘non-

interventional trials’ or ‘low-intervention trials’, are defined as trials that do not involve

interventions beyond the normal care of the patient, rather they focus on comparing the

effects of accepted/licensed interventions or therapies in current clinical practice, see

Figure 2.1.
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Figure 2.1: Clinical trials categories based upon the potential risk to the patient.

-HRA (2017-01-17)

Pragmatic trials involving non-drug interventions only need to comply with the common

law, but research involving medicines also needs to comply with “The Medicines for

Human Use (Clinical Trials) Regulations” Parliament (2004) referred as Clinical Trial

Regulations. The Clinical Trial Regulations also apply to pragmatic trials where the

research protocol is used to decided what drug is given to the patients instead of their

doctors or other healthcare professional as part of their clinical care, Figure 2.2.
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Figure 2.2: Required information to be given to the patient based on RCT risk

category. -HRA (2017-01-17)

The HRA guidelines include a PIL template for RCTs HRA (2017-01-17) to be used

and adapted for pragmatic trials and Type B and C CTIMPs, which is also commonly

employed as a reference for other research studies (presented in section 2.3.1). To com-

plement these principles, the HRA “Consent and Participant Information Sheet Prepa-

ration Guidance” HRA (2014-03-03) provides further guidance on how to create good

information for potential participants, by:

“1. Taking notice that the information required to enable potential participants’ de-

cision will vary in accordance with the nature and burden of the research.

2. Creating PILs as simple and short as possible while including all necessary infor-

mation to enable the participant decision.

3. Setting the importance of your study, designing a good title that provides a concise

summary of the study with words your participants can understand.

4. Employing an invitational style, create a PIL that is a polite invitation to partic-

ipate, setting potential advantages, risks and alternatives.

5. Do not employ passive voice.

6. Employing plain English and avoiding clinical terminology (jargon) when possible.

(a) Remember your audience

(b) Use short words and sentences

(c) Use lay language and familiar words to your audience
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(d) The language should not be more difficult than medicine leaflets or tabloid

newspapers

(e) Participants should understand the PIL in the first reading

(f) All potential participants should understand your PIL

(g) Limit sentences to no more of 20 words

(h) Do not include more than one idea per sentence. If the next sentence does

not follow the previous one, start a new paragraph

(i) Avoid obscure or commonly misunderstood words (dual or nuanced meanings

e.g. drugs and diet)

(j) Avoid more than two hard words in a sentence unless you are explaining a

term and consider employing acronyms for repeated use. A hard word is a

word that is a technicism, jargon, uncommon, long or with many syllables.

7. Use a format that support understanding

(a) Use short heading that stand out

(b) A question-answer format is effective

(c) Use large type size (16 pts) if you are recruiting elderly subjects

(d) Avoid unbroken sections of text or long lists

(e) Use bullet points for lists

(f) Avoid justified text

(g) Use bold lower case for emphasis

(h) Consider the use of multimedia to support the consent process (CDs, DVDs,

etc.)

8. Consider the use of diagrams to facilitate the explanation and discussion with the

participant

9. Consider the participant perspective, address issues that may be very important

to the participants’ decision (e.g. Will I have to take time off to take part? How

many times will I need to attend?)

10. Be clear about expected risks and benefits

11. If you are recruiting two or more groups of participants, consider creating different

PILs to address their particular concerns

12. Test your PIL with and appropriate group of people (Patient or Public groups),

you do not need NHS Research Ethics Committee (REC) approval to test your

consent documents”–HRA (2014-03-03)
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Additional guidance is given in the document HRA (2014-03-03) for Adults who are

unable to consent by themselves, children and young people and emergency research.

These topics fall outside the scope of this research and thus are omitted from further

consideration.

2.3 PIL quality issues

Most recent research on PILs has focused on determining their quality or developing an

objective method of measuring their quality, in response to Moult Moult et al. (2004).

These studies have commonly found that the quality of the PILs is not optimal, often

requiring a higher reading age than recommended and containing inaccuracies Moult

et al. (2004) Nicholls et al. (2009) Escudero-Carretero et al. (2013). It is also a common

perception in different research stakeholders (recruiters, nurses, doctors, researchers and

ethic committee members) that PILs have no actual influence on the patient decision

to participate and are in most cases not read or remembered Poplas-Suśıc et al. (2014).

This brings into question if the PILs are fulfilling their role of supporting the patient

decision-making process, as detailed by UK clinical regulations NHS (2017a). This

section explores some of the most commonly employed methods to assess PIL quality.

The most common assessment criteria to evaluate the quality of PILs are readability

metrics, which are employed by virtually all the studies in the area in one form or

another Reid et al. (1995) Knapp et al. (2011a) Escudero-Carretero et al. (2013) Gillies

et al. (2014) Reinert et al. (2014). The particular metrics selected by each study vary

from simple measurement of length (in either words or pages) or font size Knapp et al.

(2011a) to the employment of specialized formulas and instruments like the Flesch-

Kincaid Gillies et al. (2014) or Flesch-Formel Reinert et al. (2014) coefficients and the

SMOG/INFLESZ scores Escudero-Carretero et al. (2013). In addition, Knapp Knapp

et al. (2011a) carried out qualitative work to measure reading times, interest in the

topics, and comprehension of the topics finding the original documents may not have

enabled valid consent as only 15% of the readers understood all the aspects in the PILs.

The readability results of these studies were similar in all cases, concluding that the

PILs required higher reading skills than those recommended by the guidelines Nicholls

et al. (2009) Gillies et al. (2014) Reinert et al. (2014). Reinert’s study on neuro-oncology

phase III trial PILs Reinert et al. (2014) determined that five (56%) of the nine PILs

analysed required graduate levels to be read and understood.

Other characteristics employed by Reinert to determine the quality of the PILs were the

page layout, and evaluations of the ethical and legal requirements, and scientific and

social evidence finding that all documents were of insufficient quality in all categories

except the fulfilment of ethical and legal considerations Reinert et al. (2014). For the
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evaluation of the layout, four aspects were considered: the use of subheadings, corre-

spondence between the heading topics and subheadings, the inclusion of a study process

flow-chart and the quality of tables and illustrations. According to Reinert, evaluation

of the ethical and legal requirements was done by employing a checklist for informed

consent created by Harnischmacher. A questionnaire was created to assess the social ev-

idence (PIL provides answers to patients’ frequently asked questions) based on selected

items on the Patients’ Frequently Asked Questions, while the assessment of scientific

evidence was done in accordance to the DISCERN criteria Reinert et al. (2014). Finally,

Gillies’ study employed qualitative analysis to assess the degree of support that the PILs

provide to the patients decision-making process Gillies et al. (2014).

The results provided by these studies were uniform across all authors. The patient

information PILs, sheets and documents were suffering from severe deficiencies in their

quality, which could affect their role in supporting patients to make a decision. Nicholls’

survey on 31 PILs for skin cancer found that all but one PIL required education above

primary level. A qualitative study on drug PILs Poplas-Suśıc et al. (2014) determined

that the patients do not read the full PILs and consider the language too scientific.

An RCT to evaluate the use of user testing in the design of a PIL Knapp et al. (2011a),

found that current patient information sheets are not fit for purpose and may not have

enabled valid consent by evaluating the ability of the readers to find and understand

facts. Knapp also found that employing user testing could dramatically improve the

quality of the PIL: “66% who read the revised PIL showed understanding of all aspects,

compared to 15% of those who read the original” Knapp et al. (2011a).

Reinert’s results show that “All patient informed consent documents (9 PILs) were of

insufficient quality in all categories except that ethical and legal requirements were ful-

filled” Reinert et al. (2014), and hypothesises that there may exist a conflict between the

need to inform about technical details, employ basic language and the legal requirements

when designing a PIL. These observations are supported by Gillies systematic review

of 14 instruments that found the PILs provided for trials on UK Clinical Trial Unit

websites did not support good quality decision-making, the existence of variability in

the conceptualization, development and domain coverage of the measures for assessing

informed consent, a narrow focus on the considerations of decision making, and a lack of

identification of key domains to assess informed consent Gillies et al. (2014). A summary

of findings on PIL issues presented in this section is provided in Table 2.1.
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2.3.1 HRA guidelines to seeking consent

The current approach of seeking consent for clinical research is based on the ethical and

legal principles coded in Health Research Authority (HRA) guidelines and framework

HRA (2017-01-17, 2020). The HRA reviews and approves all clinical research in the UK

to ensure it is ethically designed and a high-quality research standard is maintained.

The guidance provided to clinical researchers by the HRA focus on:

• Ethical and legal principles of consent

• The application of these principles to designing Patient Information Leaflets (PILs)

and consent forms

• Recommended content of PILs and consent forms

• Recommended style and design of PILs and consent forms

The HRA proportionate approach to the process of seeking main objective is to create

better information for potential participants by adjusting the level of detail that must

be included based on the balance between the benefits and risks of the trial over current

care practice for the patient. The HRA has determined that for consent to be legal and

ethical it must be:

1. Given by a person with capacity

2. Voluntary, with no undue influence

3. Given by a person who has been adequately informed

4. A fair choice

The HRA guidelines recognize three levels of risks for clinical trials, type A when there

is no additional risk than the normal care to the patient, type B when participation

inherently includes additional risks to the patient than those expected from current

care, and type C when there is significant risk to the patient. The HRA provides a

PIL template (Figure 2.3,Figure 2.4,Figure 2.5) for medicinal clinical trials that can

be adjusted to the requirements of type A, B, and C trials HRA (2017-01-17). This

template is also recommended for other types of clinical research HRA (2017-01-17).
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Figure 2.3: HRA PIL Template 2017 Part1.
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Figure 2.4: HRA PIL Template 2017 Part2.
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Figure 2.5: HRA PIL Template 2017 Part3.

In accordance with the proportionate approach the amount of detail included in each of

the template sections must correspond to the level of risk the participant may face. The

form provided by the HRA addresses the requirement of the common law and the UK

Clinical Trial Regulations HRA (2017-01-17); Parliament (2004):

• Describe the nature and purpose of the research

• The significance of the study

• The potential implications, risks and benefits

• Reasonable alternatives

As a set of 6 questions directed to the participant:

• Why am I being asked to take part in this research?

• Do I have to take part?

• What will I need to do if I take part?

• What are the disadvantages/risks?

• What will happen to information collected about me during the study?
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• Who is organizing and funding the research?

It also provides a template for practical information about the trial:

• Research title

• IRAS reference number

• Other registry number

• Lead researcher

• Research funder

• Contact details

• Link for further information

• PIL version

• Date

The amount of detail on each PIL would depend on its risk classification, type A research

studies (pragmatic trials) would be able to have greater simplification often covering all

relevant topics in a single page, while type B and C trials need to provide additional

practical information when this information may have a direct impact on the potential

participant decision (e.g. need for abstinence). The HRA proportional approach to

consent has facilitated the creation of less cluttered and overwhelming PILs for clinical

trials with low-risk for the patients. On the other hand, it has also induced a perfunctory

adherence by clinical researchers on pragmatic trials Afolabi et al. (2014); Hansson

(1998); Ploug and Holm (2013); Tobias and Souhami (1993) and has sown the idea that

is the verbal discussion with the participants that is crucial to the potential participant

decision among the assessing bodies HRA (2017-01-17). This has brought many cases

were PILs for pragmatic trials are approved even when containing readability issues,

as not enough focus is given to assess their ”information quality”. The next section

discusses how information quality can be assessed.

2.4 The assessment of information quality

2.4.1 Patient and public involvement groups

The HRA “Consent and Patient Information Sheet Guidance” HRA (2017-01-17) guid-

ance encourages the clinical researchers to test their PIL with appropriate Patient or

Public groups, stating that doing so can help ensure that:
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• The document employs appropriate language

• The style and format aids understanding

• The document covers the relevant risks and benefits to the potential participants.

While there is no need to obtain NHS Research Ethics Committee (REC) approval to

approach members of the public to test a PIL, this may not be as simple a task as it

appears. The current guidance on involving the public in clinical research is described

in “Patient and Public Involvement in Health and Social Care Research” for Health

Research NHS (2014) and in the INVOLVE website for Health Research NHS (2018).

In accordance with INVOLVE definition of public involvement, this is “research that

is carried out with or by members of the public rather than to, about or for them”

for Health Research NHS (2018). The term ”public” in this definition can include

patients, potential patients, carers and people who use health and social care services,

but seeks to differentiate public involvement from other activities. Under the Involve

definition ”public involvement” is not raising awareness of research, sharing knowledge

or engaging in dialog with the public. It also does not refer to the recruitment of

patients or members of the public as participants in research. This means, that while

the researchers may engage a patient or public involvement (PPI) group to revise their

PIL, assessing the participants’ understanding of the PIL information falls outside the

current definition provided by INVOLVE. In accordance with the NIHR guidelines for

PPI for Health Research NHS (2014) the institute may ask to “applications that are

technically excellent” to engage a PPI group before granting funding to the research,

it also states that the main focus of the NIHR PPI activities since 2006 has been to

support public involvement in the commissioning process for national research programs

and that it expects all applications to be equally committed to PPI.

Another major concern when engaging PPI groups is the topic of representation. With

PPI groups tending to be small, commonly less than 5 participants, it has been brought

as a concern Martin (2008) that they lack representativeness of the intended popula-

tion and where participants with odd views can have a disproportionate impact in the

document because they are the only participants hea (2020).

The “Patient and Public Involvement Payment” guidance NHS (2017b) for PPI groups

is to offer a contributor a payment or “involvement fee” and reasonable travel expenses.

It defines public contributors as members of the public who are being asked to provide a

public perspective and are not undertaking the task as part of their full time employment.

The recommended fees for PPI contributors range from £25 per person per hour to £150
per day based on the complexity of the required tasks, Figure 2.6. When this cost is

added to the proportionality principle of seeking consent, it leads most pragmatic trialists

to the conclusion that engaging a PPI group is not a viable method to revise their PILs.
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Figure 2.6: INVOLVE PPI Recommended Fees 2017. –NHS (2017c)

2.4.2 Crowd-sourcing

Crowd-sourcing can be defined as a model to create goods and services by incorporat-

ing ideas and resources from online groups of participants Schenk et al. (2009). The

term became popular in 2006 as a derivative of ”crowd outsourcing” and currently is

mostly applied to the recruitment of individuals through Web platforms to solve micro-

tasks, which contribute to the development of solutions and services to organizations,

researchers and public entities Howe (2006). Crowd-sourcing models are commonly clas-

sified by their approach as Brabham (2013a):

“1. Knowledge discovery and management

2. Distributed intelligence tasking

3. Broadcast searching of solutions for ideation problems with objective solutions

4. Peer vetted solution creation for ideation problems with subjective solutions or

dependent on public support”. –Brabham (2013a)

Controversial topics have been brought on the use of crowd-sourcing in recent years:

Borst et al. (2018); Aitamurto et al. (2011); Ross et al. (2010); Graham et al. (2017a,b);

Budak et al. (2016); Brabham (2013b); Kleemann et al. (2008)

1. Impact of crowd-sourcing on product quality

2. Entrepreneurs contribute less capital themselves
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3. Increased number of funded ideas

4. The value and impact of the work received from the crowd

5. The ethical implications of low wages paid to crowd-workers

6. Trustworthiness and informed decision making

Most of the controversy of these topics originates from the low payments offered to

the participants when compared to the minimum wage regulations. There is a point

on medical research that participants should not be induced into studies by economic

gain, but that their remuneration should correspond to the expected risk they may

encounter. All tasks in expected of participants in this research studies do not present

a risk for the participants and thus it has been considered that the utilization of the

average remuneration, $1 usd per participant per task, was deemed appropriate for tasks

expected to be completed in less than 20 min.

This research project employed the Amazon Mechanical Turk platform to publish Human

Intelligence Tasks (HITs) for three of the primary studies. First, the participants were

employed in distributed intelligence tasking to read and identify readability issues on

PIL texts. As a following step the participants were asked to revise sentences that were

deemed to be too hard to understand by public audiences. Finally, a peer vetted crowd-

sourcing model was incorporated into the system to assess the validity of the proposed

solutions.

Similar approaches have been used to crowdsource the translation of text, were it has

been demonstrated that it is possible to obtain high quality translations from non-

professional translators Zaidan and Callison-Burch (2011), and it has been compared to

other automated approaches to translate text like machine learning were it was found to

have high volume, quick translation output and low cost Anastasiou and Gupta (2011).

In addition, independent research has demonstrated that crowdsourcing in Amazon Me-

chanical Turk (MTurk) can help reach large and diverse samples at low cost Gosling and

Mason (2015); avoid payment hassles that may decentivize participation Mason and

Suri (2012); and attracts enough users to fullfil the researchers needs in clinical research

Shapiro et al. (2013), and that while MTurk is not representative of the population at

large it is still more diverse than samples commonly used in clinical research Paolacci

et al. (2010).

2.4.3 Content analysis

Generally, content analysis is research using the categorization and classification of

speech, written text, interviews, images, or other forms of communication. In its be-

ginnings, using the first newspapers at the end of the 19th century, analysis was done
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manually by measuring the number of columns given to a specific subject. The approach

can also be traced back to a university student studying patterns in Shakespeare’s lit-

erature in 1893 Sumpter (2001).With the rise of common computing facilities like PCs,

computer-based methods of analysis are growing in popularity Pfeiffer et al. (1997);

Grimmer and Stewart (2013); Yi et al. (2003).

Content analysis methods all involve the systematic reading or measurement of texts or

documents which are assigned labels (sometimes called codes) to indicate the presence of

interesting, meaningful pieces of content Hodder (1994) Bell et al. (2018). The analysis

can be carried out by humans or automated through computer systems. Social scientists

use content analysis to examine patterns in communication in a replicable and systematic

manner. The six essential questions of content analysis Krippendorff (2004) are defined

as:

1. Which data are analysed?

2. How are the data defined?

3. From what population are data drawn?

4. What is the relevant context?

5. What are the boundaries of the analysis?

6. What is to be measured?

Quantitative content analysis highlights frequency counts and objective analysis of these

coded frequencies Kracauer (1952). Typically, quantitative content analysis is deductive,

beginning with a framed hypothesis with coding decided on before the analysis begins.

These coding categories are strictly relevant to the researcher’s hypothesis. Quantitative

analysis can also take an inductive approach. White and Marsh (2006) in which the codes

are based on the text, with no prior hypothesis.

Siegfried Kracauer provides a critique of quantitative text analysis, asserting that it

oversimplifies complex communications in order to be more reliable. Qualitative text

analysis, on the other hand, deals with the intricacies of latent interpretations, whereas

quantitative has a focus on manifest meanings. Kracauer also acknowledges an ”overlap”

of qualitative and quantitative content analysis Kracauer (1952). When patterns are

looked at more closely in qualitative analysis and based on the latent meanings that

the researcher may find, the course of the research could be changed. This method is

inductive and begins with open research questions, as opposed to a hypothesis White

and Marsh (2006).

A study found that human coders were able to evaluate a broader range and make

inferences based on latent meanings Conway (2006). Robert Weber notes: ”To make
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valid inferences from the text, it is important that the classification procedure be reliable

in the sense of being consistent: Different people should code the same text in the same

way” Weber (1990). The validity, inter-coder reliability and intra-coder reliability have

been subject to prolonged, intense methodological research efforts Krippendorff (2004).

Neuendorf suggests that when human coders are used in content analysis at least two

independent coders should be used. The reliability of human coding is often measured

using a statistical measure of inter-coder reliability or ”the amount of agreement or

correspondence among two or more coders” Neuendorf and Kumar (2015). Lacy and

Riffe identify the measurement of inter-coder reliability as a strength of quantitative

content analysis, arguing that, if content analysts do not measure inter-coder reliability,

their data are no more reliable than the subjective impressions of a single reader Riffe

et al. (1993). Berelson classifies the uses of content analysis in accordance to the question

they seek to answer, the communication paradigm they are commonly applied to and

their overall purpose Berelson (1952):

Purpose Element Question

Analyse the communication

antecedents

Source who?

Encoding process why?

Analyse the communications

characteristics

Channel how?

Message what?

Recipient to whom?

Analyse the consequences of com-

munication

Decoding process with what effect?

Table 2.2: Barelson’s classification of the uses of Content Analysis

The automated analysis of Web text

The Web has become one of the most powerful tools invented by man mainly because

of the development of methods to analyse huge amounts of data and find the most

relevant results to a query. To do this a new area of text analysis has been created: Web

Analytics, “the measurement, collection, analysis and reporting of web data for purposes

of understanding and optimizing web usage” Association (2007). This PhD project

focuses on a subgroup of these methods, metrics and analysis techniques called content

analysis. The main focus of content analysis is to assess texts through the systematic

quantification of its resources to deliver replicable and valid inferences Duriau et al.

(2007).

Clustering and sentiment analysis methodologies appear appropriate to evaluate the

content and structure of PILs. Clustering is the process of grouping together individual

objects or elements that are more similar to themselves than they are to the elements
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outside the set (Clements (1954). Sentiment analysis is the process of quantifying the

emotion-related words present in a text, and is commonly divided into two areas: the

analysis of emotional states (e.g. anger, joy, sadness) and the study of sentiment polarity

(positive, negative and neutral) Qu et al. (2004). Both of these methodologies have been

extensively employed in the analysis of Web text, as it will be explored in the following

sections.

Bidirectional encoder representations from transformers for language under-

standing

BERT is a language representation model that can be used for content analysis. It was

developed by Google in 2018 and it is used to assign intent labels to the user queries.

It uses a transformer-based machine learning technique for natural language processing

and was pre-trained by Google on two tasks: language modelling and next sentence

prediction.

It has been used in qualitative content analysis in psychological online counselling where

a system of over 50 categories to analyse counseling conversations was developed requir-

ing the manual labelling of 10,000 text passages Grandeit et al. (2020). It has also

been used to model Italian social media language Polignano et al. (2019) where it was

reported that training the BERT base took 11 days in the GPU while BERT large took

22 days. Thus, the resources needed to employ this model were deemed to be outside of

the scope of this project.

Sentiment Analysis

Sentiment analysis can be defined as the process of categorizing the polarity of a text

Qu et al. (2004)Qu et al. (2004),where polarity refers to the attitude of the text in the

positive, negative and sometimes the neutral scale Stone et al. (1968). This process

systematically identifies, extracts, quantifies and studies affective states and subjective

information present in a text Volcani and Fogel (2006) and can be automated to evaluate

attitudes such as:

• Judgements/evaluations: assess the overall perception of a product or topic in an

audience

• Affective states: identify the emotional state of the author

• Intended emotional communication: evaluates the intended emotional effect of the

document

In this PhD research, sentiment analysis is employed to evaluate the polarity of PILs

on the negative-positive scale and the proportion of emotional words on the documents.

The characterization of documents based in their emotional content would help during
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the analysis process detailed in the following chapters to evaluate the effect the PILs

have on the patients’ decision.

To do this, the NRC Emotion Lexicon version 0.92 Mohammad and Turney (2013) that

contains the emotional relationships for 14,245 words has been employed. An emotion

lexicon is used in sentiment analysis creating a list of words and their relationships

with emotion categories. In the NRC Lexicon these relationships correspond to the

central emotion categories on Plutchik’s Wheel of Emotion Plutchik (1984) and to the

positive-negative sentiment categories. Plutchnik’s model of emotion is based in the

psycho-physiological models created by Darwin Plutchik (1984). Darwin’s model Dar-

win (1872); Darwin et al. (1872) assumed that the evolutionary process also affects the

mind by drawing similarities between the expression of “basic emotions” between an-

imals and humans. In accordance with Darwin’s theory, basic emotions increase the

individuals’ chance of survival by providing appropriate fast reactions during emergency

events Darwin (1998). These basic emotions would therefore be a basic component in the

interpersonal interactions as they could signal imminent actions or intentions to others

Darwin (1998) . Based on Darwin’s model, Plutchik recognized eight primary emotions:

Anger, Anticipation, Joy, Trust, Fear, Surprise, Sadness and Disgust. These emotions

could be expressed at three intensity levels, with lower levels of intensity increasing the

difficulty of differentiating between them. In addition, emotions nearer to each other

on the wheel would be more similar, while emotions in opposite positions become polar

opposites. Emotions that are polar opposites induce opposite effects in the individual,

e.g. fear would induce an individual into fleeing but anger would make it attack.

Cluster Analysis

As previously mentioned, clustering relates to the idea of grouping objects in accordance

with a similarity metric. This methodology was first implemented not in Web analytics

but in anthropology to evaluate the quantitative expression of cultural relationships

Clements (1954) and has been adopted by practically all research disciplines in response

to the need to process huge amounts of raw study data. Formally defined, clustering

can be expressed as:

definition-1. Given a set of elements S = e1, e2, ..., em , a subset C is called a

cluster if ∀x, y ∈ C, ∀z /∈ C → d(x, z) < d(x, y), where d : SxS → R is a distance

function between the elements in S.

The exact formation of the clusters clearly depends on the precise definition of the

similarity metric, thus making clustering more of a task to be solved than a particular

method or process. This has led to numerous similarity measures being invented by

researchers seeking to adapt the analysis method to the particulars of their data. These

general approaches to defining a cluster can be categorized into Xiong et al. (2009):

• Evaluating connectivity distances
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• Making a graph interpretation

• Employing statistical distributions

• Analysing density regions

• Structuring based on membership and attributes

• Employing mean vectors

In addition, these methodologies can be categorized based on how rigorously they apply

cluster membership Sarle (1990), from the most rigorous, where all elements must belong

to a single cluster, to allowing elements not to belong to any cluster, to also belong to

parent cluster and finally to have no restrictions on the number or type of clusters an

element can belong to. In this PhD research, the words in the PILs are defined as the

elements of the analysis while the degree of similarity is given by the number of words

that two documents share. By seeking relationships between the appearance of certain

words or combinations of words with readability metrics (see below) and measuring the

understanding of facts about the trial the PIL describes, this project aims to provide

trialists with valuable insights when writing their PILs.

2.4.4 Readability indexes

Readability can be defined as the ease with which a reader is able to understand a specific

text fragment or document Mc Laughlin (1969). Readability analysis can generally be

classified into two categories: content analysis, which focuses on the complexity of the

vocabulary and syntax, and presentation analysis, which includes typographic elements

like font size, line height, character spacing, and line length Harris and Hodges (1995).

Interest in readability research can be tracked to Prof Sherman in the late 19th century

who incorporated statistical analysis of Elizabethan and contemporary texts to compare

their sentence structure Sherman (1893). His work demonstrated that statistical analysis

could be employed in literary research, that shorter sentences and concrete terms help to

understand written text, that speech is easier to understand than text and that overtime

text, becomes easier to understand when it is more similar to speech:

”Literary English, in short, will follow the forms of standard spoken English

from which it comes. No man should talk worse than he writes, no man

should write better than he should talk.... The oral sentence is clearest

because it is the product of millions of daily efforts to be clear and strong.

It represents the work of the race for thousands of years in perfecting an

effective instrument of communication.”–Prof Sherman, 1893

Several approaches have been used to assess the readability of textual documents, in-

cluding:
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• Text levelling, which is a subjective judgment commonly used to rank the reading

ease of texts in areas where reading difficulties are easy to identify Fry (2002)

• Vocabulary frequency lists, which match word frequencies to readers skills Thorndike

(1921), and

• Readability formulas, which try to assess multiple parameters to form a holistic

measure of readability Gray and Leary (1935)

This PhD project focuses on the 5 most commonly employed readability measures for

assessing documents intended to inform patients, which consider most of the metrics

used to measure the readability of a document based on its textual characteristics, as

shown in Table 2.3.
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Aspects to determine

document readability

Automated

readability

index

Flesch Kin-

caid Index

Gunning

Fog Index

Coleman

Liau index

Simple

Measure of

Gobbledy-

gook

Total number of charac-

ters/letters

x x

Total number of words x x

Average number of

characters per word

x

Average number of let-

ters per 100 words

x

Average number of sen-

tences per 100 words

x

Total number of sen-

tences

x x x x

Average number of

words per sentence

x x x

Total number of sylla-

bles

x

Average number of syl-

lables per Word

x

Total number of diffi-

cult words

Total number of com-

plex words

x

Ratio of sentences to

complex words (Per-

centage)

x

Number of words of 3 or

more syllables

x x

Average number of

words of 3 or more

syllables per 100 words

x

Table 2.3: Readability indexes comparison table

The following sections discuss each of these readability indexes in more detail.
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ARI

The Automated Readability Index (ARI) seeks to approximate the US grade (education

level) needed to understand a text Smith and Kincaid (1970). It relies on two factors

the ratio of characters per word and the ratio of words per sentence, using the following

formula:

4.71(characters/words) + 0.5(words/sentences)− 21.43

where characters is the total number of letters in the document, words is the number

of words obtained by counting the total number of spaces and sentences is the total

number of sentences. The ARI index can classify English texts into 14 levels based on

their reading ease, Table 2.4.

Score Age Grade Level

1 5-6 Kindergarten

2 6-7 First/Second Grade

3 7-9 Third Grade

4 9-10 Fourth Grade

5 10-11 Fifth Grade

6 11-12 Sixth Grade

7 12-13 Seventh Grade

8 13-14 Eighth Grade

9 14-15 Ninth Grade

10 15-16 Tenth Grade

11 16-17 Eleventh Grade

12 17-18 Twelfth grade

13 18-24 College student

14 24+ Professor

Table 2.4: Correspondence between ARI scores and school grade

The ARI readability index has been used to assess the barriers to health literacy Agness

et al. (2008), the readability of paediatric patient information materials Swartz (2010),

the fitness of purpose of patient information sheets Knapp et al. (2011a), and the iden-

tification of misleading strategies on online information Volkova and Jang (2018).

Flesch-Kincaid

Flesch-Kincaid refers to two readability tests that seek to assess how difficult an English

language passage is to understand. The two tests are the Flesch Reading Ease and

the Flesch-Kincaid Grade level, the tests employ the same factors to determine the

readability of a text but incorporate different weights in their formulas Kincaid et al.
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(1975):

FleschReadingEase = 206.835−1.015(tWords/tSentences)−84.6(totalSyllables/tWords)

GradeLevel = .39(tWords/tSentences) + 11.8(totalSyllables/tWords)− 15.5

The results of both test are inversely correlated and were incorporated as part of US

Navy research on technical manuals in 1978 Kincaid et al. (1981, 1988) and has since

been widely adopted by researchers and policy makers in the USA McClure (1987).

This readability index has been employed in the evaluation and development of PILs for

clinical trials Sekhar et al. (2017); Suhaj et al. (2015); Roy et al. (2013); Kumaran et al.

(2010) and the assessment of Web complaints on clinical procedures for low clarity data

Rothrock et al. (2019); Terranova et al. (2012).

Gunning-Fog

The Gunning-Fog readability index was developed in 1952 by Robert Gunning to assess

the readability of English texts Gunning et al. (1952) and focuses on the ratios between

sentences and complex words to the total number of words. It considers a text with an

index of 17 would require a reading skill of a collage graduate, while texts with an index

below 8 should be comprehensible by most audiences Seely (2013). The Gunning-Fog

formula is defined as:

Score = 0.4[(Words/Sentences)− 100(ComplexWords/Words)]

Table 2.5: Gunning-Fog Index

Score Corresponding US grade

17 College graduate

16 College senior

15 College junior

14 College sophomore

13 College freshman

12 High school senior

11 High school junior

10 High school sophomore

9 High school freshman

8 Eighth grade

7 Seventh grade

6 Sixth grade

Continued on next page
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Table 2.5 – continued from previous page

Score Corresponding US grade

The Gunning-Fog index has also been applied to the development and assessment of

readability for PILs Suhaj et al. (2015); Rothrock et al. (2019); Munsour et al. (2017);

O’Sullivan et al. (2020); Wong (1999); Liu et al. (2014) and online clinical information

Elmadani (2019); Gill et al. (2012)

Coleman-Liau

The Coleman-Liau index seeks to simplify the process of automating the assessment of

text readability. Contrary to other indexes, it focuses on ascertaining the boundaries be-

tween characters, words and sentences instead of syllables Coleman and Liau (1975). The

principal advantage of this readability index is removing the need for optical character

recognition or manual input and the higher accuracy and speed of computer programs

in recognizing these elements Coleman and Liau (1975); Ley and Florio (1996). The

Coleman-Liau formula is thus defined as:

CLI = 0.588L− 0.296S + 15.8

Where L is the ratio of letters per 100 words and S is the ratio of sentences per 100 words.

The Coleman-Liau score approximates to the US grade level needed to understand the

text.

This index has been used in the development and assessment of PILs readability Suhaj

et al. (2015); Pringle et al. (2013); Knapp et al. (2011a), and web clinical information

Martin and Pear (2015); Canfield (2020); Rothrock et al. (2019); Croft (2012); Dobbs

et al. (2017); LeBrun et al. (2013); Murphy and Davis (1997).

Smog index

The Simple Measure of Gobbledygook (SMOG) readability index is a peer-validated

instrument that seeks to estimate the necessary education level (based on the US grade

system) needed to understand an English text. It is one of the most commonly used

instruments employed to assess medical, clinical and health texts Ley and Florio (1996);

Hedman (2008) intended for patients and general audiences, as the Smog grade has a 0.99

correlation with the grades of readers who had 100% comprehension of test materials

with a standard error of 1.52 grades Mc Laughlin (1969). The Smog formula can be



38 Chapter 2 Literature review

defined as:

Grade = 1.0430

√
PollySilWords X (

30

Sentences
) + 3.1291

The SMOG readability index is commonly employed to assess and develop PILs for

clinical trials Suhaj et al. (2015); Mumford (1997); Hamnes et al. (2016); MacDonald

et al. (2010); Munsour et al. (2017), ascertain the readability of clinical policies and

information intended for patients Robinson and McMenemy (2020); Sand-Jecklin (2007);

Gill et al. (2012), and analyse the readability of online patient resources of information

Dobbs et al. (2017); Elmadani (2019).



Chapter 3

General methodology

3.1 Overview

This chapter gives a general description of methodological approach of the primary

studies that compose this thesis. This includes a brief description of the participants,

recruitment, materials and experimental design. It also approaches the ethical consider-

ations and data analysis needed for realizing this project. Further details specific to each

individual study will be provided on the method section corresponding to its chapter.

3.2 Participants

3.2.1 Sample

Public participants were employed for three of the studies. In the second study, a

stratified sample method was used to recruit 30 public participants were contacted via

the Millennium Third Age Centre (3AC) a public charity based on Southampton. The

third study recruited 30 public participants on the Amazon Mechanical Turk platform to

review 4 current PILs for pragmatic trials on the UK. The third study also engaged 117

public participants on Amazon Mechanical Turk to reword sentences that were identified

as being too hard to understand and an independent sample of 32 participants to find

the best proposed revisions.

3.2.2 Sample Size

As there has not been a previous study on the necessary number of participants needed

for a Public and Involvement group to assess a PIL because of the restrictions on re-

searching PPI groups. The sample size of the experiments reflected initial conversations

39
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with PPI officers from the Faculty of Medicine and the Welcome Trust Clinic who ad-

vised that small groups (4-5 participants) are common when reviewing PILs for RCTs.

Guidance for sample size varies with numbers ranging from 7 to 11 participants per

focus group engaged on public involvement activities Francisca Caron-Flinterman et al.

(2005).

3.2.3 Inclusion and exclusion criteria

The recruited participants were selected using a stratified sampling method to account

for the differences in understanding and perception based on the education level of the

participants. Three levels of education were pursued GCSEs, undergrad, and graduate.

All participants must also be adults residing within the UK.

3.3 Recruitment

The recruitment to the primary studies was done through the crowdsourcing platform

MTurk, the Millennium Third Age Centre, and the PPI officer from the University of

Southampton Faculty of Medicine. A web platform was designed to collect, process

and present public feedback, ”the web for public involvement”. The first study was an

exploratory analysis on the associations between trial characteristics, recruitment and

PIL readability and thus no participants were recruited. In the second study recruited

public participants via the 3AC community and the PPI officer to read, comment and

assess PILs. The third study published Human Intelligence Tasks (HITs) in the MTurk

platform inviting public participants to revise and validate sentences that were deemed

to be too hard to be understood by public audiences.

3.4 Methods

This research project employed an observational study to analyse the characteristics

of PILs’ text, and two non-clinical experimental studies to assess the effect of using

crowdsourcing to revise and validate revision of PIL sentences that were found to be to

hard to be understood by public audiences.

3.4.1 Observational studies

Clinical research studies are typically classified into two groups in accordance to their

methodology into observational and experimental studies. Observational studies focus on

observing the effect of risk factors, diagnostic tests, treatments or interventions without
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direct manipulation on whom is exposed to the effect MRC (2016) while experimental

studies seek to understand the effect a treatment or intervention (independent variable)

has in an outcome when that particular factor is manipulated often through the use of

a control group.

The first study on this research project was an exploratory study of trial performance

and PIL readability designed to identify inherent associations between PIL readability

and trial characteristics. This study was based on a set of 58 PILs for trial supported

by the HRA and its main objectives were to quantify the general readability of RCT

PILs, investigate the use of words related to emotions in PIL text, and ascertain possible

associations between readability and recruitment rates, use of emotive words and topics

of research.

3.4.2 Experimental studies

3.4.2.1 Public involvement groups

As presented in the literature review chapter 2, Public involvement is currently defined

by the NIHR-INVOLVE as “research that is carried out with or by members of the public

rather than to, about or for them” for Health Research NHS (2018). This definition

constrains the researcher in their approach as research cannot be carried out on those

members of the public collaborating as part of a PPI group.

This research project sought to ascertain the effect of PIL readability on recruitment

rates, the perception of quality and the understanding of the PILs’ core aspects. This

made necessary to incorporate process to measure the participants reading skill and

understanding of PIL information and thus could not be considered PPI groups under

the current definition. Two strategies were approached as potential solution for this

dilemma, the employment of focus groups and the use of a crowdsourcing platform,

which is explained in the following section. For the first strategy, the Third Millennium

Age Centre (3AC) was approached to help recruit a stratified sample in accordance to

their education level to read, comment, and assess PILs with low readability as focus

groups of 5 persons. This would have been an identical approach to the expected for

contributors in a PPI group.

In addition, each participant was asked to answer a multiple choice questionnaire after

reading each PIL. The questionnaires were based on the topics identified as relevant

by the EQIP guidelines Charvet-Berard et al. (2008)to ensure the quality of medical

literature intended for patients. Finally, the participants were asked to complete a series

of sentences based on the Cloze procedure to identify their reading skill level. This last

two tasks were deemed to fall outside the intention of PPI as it is currently intended.
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3.4.2.2 Crowd-sourcing

This project employed the Amazon Mechanical Turk (MTurk) platform to crowdsource

the revision and validation of PIL sentences that were deemed to be too hard to be

understood by public audiences. The MTurk platform enables the requester to publish

Human Intelligence Tasks (HITs) to specific segments of the users based on demographic

filters. This project associated MTurk HITs to the research Webtool to recruit partici-

pants for the following studies:

1. Collect public feedback on PILs with severe readability issues: The participants

were asked to read and comment online 3 PILs with severe readability issues. In

addition, they were asked to fill a demographic questionnaire, and to assess the

information quality of the PILs based on the EQIP scale.

2. Revise PIL sentences that were deemed too hard to be understood by public audi-

ences: The participants were asked to fill a demographic questionnaire, to complete

three sentences in which every 5Th word had been replaced with a blank space

and to reword 3 sentences that were deemed to be too hard to understand.

3. Validate proposed revisions to original PIL sentences: The participants were asked

to fill a demographic questionnaire, and to grade 9 proposed revisions for each one

of 27 PIL original sentences.

Each participant is assigned a worker id by MTurk, when a HIT is published the par-

ticipant sees a description of the tasks, and a link to the research web page. Once the

participant completes the task a code is given to them by the researcher to be submit-

ted to MTurk. After the approval of the participant work the participant is rewarded

the corresponding incentive for the task. This project used several subgroups (called

batches) to recruit participants for each of the descriptive studies previously mentioned,

as the commission to recruit more than 9 participants per batch increases the overall

cost of the project.

3.5 Materials

3.5.1 Quality of information questionnaire

The Ensuring Quality of Information for Patients (EQIP) scale was published Beki Moult

in 2004 has become a strong guidance for clinical researchers developing information for

patients. Originally composed by 20 items which could assessed the compliance of the

texts on reference details and quality criteria questions (as Yes, No and Partly), it has

since been extended with 16 items to address document content, structure and the iden-

tification of essential information Charvet-Berard et al. (2008) to better assess the needs
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of medical research organizations. The development of the extended EQIP scale included

rating the quality of 73 leaflets describing medical care procedures. It demonstrated very

good inter-rater reliability (mean item-specific k statistic on 48 documents = 0.84) with

an interclass correlation coefficient for the global score was 0.95, and a mean global con-

formity score on all items of 44 (range: 21–76, S.D. = 10). Given its proven value as an

assessment tool for a large range of patient information resources, the extended EQIP

scale has been adopted by several independent studies researching the quality of PILs

intended for patients Charvet-Berard et al. (2008); Moult et al. (2004). This research

project employed the extended EQIP guidelines to create questionnaires for assessing

the understanding of essential trial information present on PILs for clinical trials. They

were also used as a base to compare the results of content and thematic analysis on

public feedback for PILs from clinical trials with poor recruitment. Further emphasis on

the characteristics and impact of the scales are described in the corresponding sections

of the literature review and the corresponding chapters of the primary studies they were

used.

3.5.2 Web platform for public involvement in revising PILs

The first project objective is to create a Web-tool capable of collecting comments from

public participants on PILs from low risk RCTs, which contain a similar coverage of

topics as the expected comments from face-to-face PPI groups. To do this, it is essential

to construct software modules to solve the following tasks:

1. Convert PDF to text

2. Clean text files

3. Convert text file to Json file (paragraph and sentence structures)

4. Upload to MySQL database

5. Create web page templates

a Display study information

b Demographic questionnaire

c Create a participant id

d Enable select and comment function

e Present a EQIP questionnaire

f Present a validation questionnaire

6. Upload the collected information to the database
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The process of collecting information starts by receiving the PILs texts as PDF or Word

documents that must be then converted into text files. The information in the text files

must be cleaned from writing errors, water marks and other elements that may disrupt

the analysis process. Afterwards, the text is parsed into paragraphs and sentences and

uploaded to the database via a Json file. Once the information of the PIL is in the

database, it can be accessed to conform web pages in which the public participants will

join the study by reading the study information, answering a demographic questionnaire

(which does not include identifiable information) and consenting to be part of the study.

The study asks the public participants to read the text of the PIL and select parts

that are not clear, after selecting some text a button appears to give the option to

comment on the part. Once this task is concluded, the participants are presented with a

multiple choice questionnaire about the PIL information based on the topics considered

important to assess information quality by the EQIP guidelines. Finally, a short open

question questionnaire on commonly used clinical terms is given to assess the participant

familiarity with clinical research.

Figure 3.1: Web platform flow diagram.

3.6 Research design

How to design and deliver information to members of the public who are invited to

participate in clinical trials and what information should trials communicate have been

identified as top research question as current as 2018 Healy et al. (2018). This reflects the

findings of multiple independent studies in the last two decades which have consistently

found issues in RCT PILs Moult et al. (2004); Nicholls et al. (2009); Escudero-Carretero

et al. (2013), in spite of the great effort made by UK health organizations in developing

guidelines HRA (2014-03-03, 2017-01-17, 2020); MRC (2016); MHRA (2016) to ensure

a high level of information quality is given to patients who are invited to participate

in clinical trials. Thus, the main objective of this research project is to determine if a

Web platform and text analysis techniques can become a novel solution to this issues by
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helping to identify, revise and validate PILs’ sentences that are too difficult to understand

by general audiences. This project was divided into three primary studies:

1. Identifying the characteristics of PILs’ text that may be related to poor recruitment

on RCTs.

2. Analysing the feedback given to PILs by public participants

3. Assessing the use of crowdsourcing, content analysis and readability metrics to

identify, revise and validate readability issues on PILs by using a Webtool.

The following subsections provide a brief outlook on the methods used in each study.

Further detail is provided on the methodology section of the corresponding study chap-

ter.

3.6.1 PIL characteristics related to poor recruitment

The first step in this approach to help solve the issues previously mentioned was deter-

mined to be finding how the text of PILs with poor recruitment differs from the text

commonly designed to be understood by general audiences. To do this, the project com-

pared the sentence structure, word usage, topics, use of emotion and jargon presence

in PILs when to texts designed to be understood and attract the attention of general

audiences. . Figure 3.2 shows the flow diagram for selecting eligible PILs.
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Figure 3.2: Flow diagram for the selection of eligible PILs for text analysis.

3.6.2 Public feedback on PILs with severe readability issues

The second step in the research was to assess the feedback PPI groups gave to PILs

that presented severe readability issues. This study analysed the themes and topics of

comments given by public participants on PILs from RCTs founded by the NIHR HTA

program between 2006 and 2009 that presented severe readability issues. The readability

of each document was determined by the following factors:

1. The average readability score from 5 readability indexes Coleman-Liau, SMOG,

ARI, Gunning-Fog and Flesch-Kincaid.

2. The PIL presented grammar, punctuation, or spelling mistakes

3. The presence of sentences with more than 15 words.

4. The presence of passive voice.

5. The presence of jargon words based on NHS guidelines

The underlying hypothesis of this study was that analysing the public feedback on PILs

that presented severe readability issues would contain a good coverage of the common
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readability issues from the last primary study findings. The focus of this analysis is

to determine the association between the participants’ understanding of the PIL infor-

mation, their perception of the quality of the information and the topics, and themes

approached by their comments.

The participants were classified based on their education level into three groups, GCSE,

undergrad and graduate to be able to assess the differences in performance and percep-

tion based on their education. The thematic analysis of the participant comments was

used to validate the covering of the readability issues based on the EQIP guidelines,

which is a validated instrument to ensure the quality of clinical information intended for

patients or general audiences.

3.6.3 Employing crowdsourcing, content analysis and readability met-

rics to identify, revise and validate PIL readability issues

The final step on the research project is to analyse the use of crowdsourcing, content

analysis and readability metrics to identify, revise and validate PIL readability issues.

This include several descriptive sub-studies to:

1. Analyse the feedback of PIL authors

2. Identify and visualize readability issues via a Webtool

3. Assess the performance of MTurk participants who engage in revising PIL sen-

tences that are too hard to be understood by public audiences

4. (a) Assess the effect of sentence difficulty on the time needed to revise the sen-

tence

(b) Assess the readability improvement of the proposed revisions

5. Assess the performance of MTurk participants who engage in validating revisions

to PIL sentences that are too hard to be understood by public audiences.

To do this, a Web platform was created to analyse the text of PILs, identify sentences

that require higher readability skills than the recommended for public audiences, capture

public feedback from participants recruited from Amazon Mechanical Turk (MTurk),

employ crowd-sourcing to revise and validate options to those sentences. The Web for

Patient and Public Involvement on Revising RCT PILs (wppi.soton.ac.uk/) was thus

developed to help realize the main objectives previously stated. In the first instance, it

was necessary to ascertain if a Web platform could be used to collect public feedback

with similar coverage as face to face PPI groups, which required the implementation of a

system capable of capturing the PIL text, transforming it into a digital representation as

a web page capable of storing the participant feedback on the PIL content, this process

is detailed in Figure 3.3.
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Figure 3.3: Flow diagram for the creation of web pages to capture public feedback
on RCT PILs.



Chapter 4

Study I: Characteristics of PIL

text

4.1 Overview

The first step of this research project was the analysis several PILs content to determine

which characteristics could be linked to recruitment rates into RCTs. This analysis

employed content and thematic analysis to determines the association between RCT

recruitment rates and the sentences structure, level of emotive content, participant de-

mographics and topic of research of the analysed PILs. This analysis sought to highlight

the characteristics of PIL text that are associated to readability issues and poor recruit-

ment, and it is used as a base for implementing a Web platform t capable of identifying,

revising and validating readability issues on the third study (6).

Quantitative content analysis focus on frequency counts has made it an essential tool

to explore the insights of news articles, where the size of the corpus makes infeasible

to employ manual exploration and coding Kracauer (1952). Thus, many news agencies

have adopted readability indexes to check the reading ease of their content based on

their target audiences Sumpter (2001). News articles were gathered from the BBC,

Daily Mail and Hello Magazine which target populations BBC-Bitesize (2018); Statista

(2018); Magazine (2018) from different education levels, to anchor the results of the

readability analysis.

4.2 Introduction

This study main hypothesis is that the current structure and content of RCT PILs is

inhibiting their intended function to help inform participants who are invited to partic-

ipate in clinical trials. The base of this hypothesis are the independent studies which

49
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have found serious readability issues on PILs, the current belief of main research stake-

holders (nurses, clinical researchers) that PILs do not have an impact on the patient

decision and the main approach to maintain an objective and formal tone when most

psychology literature relates learning and memory to emotion.

4.3 Aims and objectives

The main aims of this study were:

1. Objectively quantify the general readability on RCT PILs

2. Objectively quantify the emotive content on PILs

3. Investigate the relationship between PIL readability and RCT recruitment rates

4. Investigate the relationship between PIL readability and the presence of emotive

words

5. Investigate the relationship between PIL readability and the approached topics on

clinical research

4.4 Methods

This is a cross-sectional observational study of the Patient Information PILs (PILs) from

Randomised Controlled Trials (RCTs) supported by the HRA between 2000-2014 with

publicly available PILs. Information on the trials was provided by NETSCC.

4.4.1 Sample

58 Patient Information Leaflets (PILs) from RCTs supported by the NIHR program

between 2000-2014 were collected and analysed.

Sample Size

The target for this study was to collect a diverse set of PIL documents for inviting

participants into RCT trials. As presented in Chapter 2.4.4 the literature found the

analysis of PILs to be commonly limited to single areas of research and with numbers

of documents between 2-36. Agness et al. (2008); Swartz (2010); Knapp et al. (2011b);

Karamitros et al. (2017). This study focused on PILs from trials supported by the NIHR

as the response from commercially supported trials was lacking or the PILs were not

available due to internal regulation. This limits the generalisability of the study results.
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4.4.2 Ethics

This study focused on analysing the textual characteristics of publicly available PILs

intended to inform prospective participants of essential details when invited to partici-

pate in clinical trials. No participant information was analysed, collected or stored. No

need for ethical approval was deem necessary.

4.4.3 Procedure

Obtaining PIL text

Information on 181 trials that were supported by the NIHR program between 2000-

2014 was provided by the NETSCC. The publicly available PILs from these trials were

collected by following the procedure shown in Figure 4.1, where 74 records were excluded

because they lacked a public available document and another 14 because they were not

intended to inform the direct participant (i.e. PILs intended for children, non-consenting

adults or cohorts). The PDF documents of the PILs were then processed into text

documents employing an online OCR platform as detailed in Figure 4.2.

Figure 4.1: Flow diagram for the selection of eligible PILs for text analysis.
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Figure 4.2: Flow diagram for extracting the PIL text from PDF trial documents.

Analysing PIL readability

Create a sentence vector representation Employ readability indexes to assess each PIL

sentence Determine the overall readability of the document Identify sentences with poor

readability scores

Analysing PIL emotive content

Create a word matrix representation for each PIL Employ NRC EmoLex to quantify the

density of emotive words present in the text

Analysing PIL topics

create weighted lists of PILs words Employ cluster analysis to classify the words Discard

clusters of words which appear on all documents Identify clusters which are correlate

with recruitment rates Explore the themes and topics associated to these words

4.4.4 Statistical analysis

This was an exploratory study to identify inherent associations between recruitment to

RCTs, the trials’ characteristics, and the PIL readability. Multiple regression models

were used including diverse characteristics. Table Figure 4.1and Figure 4.2 include a

complete list of the explored characteristics.
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4.5 Results

Multiple linear regression models were used to explore the associations between the

trials capacity to recruit patients, the lexical characteristics of the PIL text, and the

trial characteristics. Tables 4.1, 4.2, 4.4 and 4.3 introduce the variables explored.

Trial Settings

1. Sample size

(a) planned [scalar]

(b) Recruited [scalar]

(c) Amendments to sample size
[nominal-dichotomous]

(d) Percentage recruited [scalar]

(e) Successfully recruited at least 80%
[nominal-dichotomous]

2. Project start date

(a) planned [ordinal]

(b) Actual [ordinal]

3. Duration

(a) planned [scalar]

(b) Actual [scalar]

4. Type of care [nominal]

5. Type of setting [nominal]

6. Recruitment centres [nominal]

(a) planned [scalar]

(b) Actual [scalar]

(c) Number of recruitment centres who
recruited patients [scalar]

7. ICD-10 disease classification [nominal]

8. HRCS codes [nominal]

9. Trial type [nominal]

Table 4.1: Independent trial variables analysed

One of the main objectives sought by this research was exploring the association between

the trial characteristics and the readability of documents intended to inform patients
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who were invited to participate in those trials. The study results confirm the existence

of association between PIL readability and trial factors, which are presented in Section

4.5.2 were consistent with the study hypothesis that the current proportionate approach

to seeking consent requiring less oversight to documents from low risk trials could fail

in identifying even severe readability issues in those PILs.

PIL characteristics

1. PIL lexical characteristics

(a) Number of words [scalar]

(b) Characters per word [scalar]

(c) Syllables per word[scalar]

(d) Words per sentence [scalar]

(e) Complex words (%) [scalar]

(f) Words associated to an emotion or

sentiment (%) [scalar]

Table 4.2: PIL lexical variables analysed

The composition of the PILs was a factor considered by this research. The exploration

of the variables detailed in Table 4.2 is presented in Section 4.5.1 where it was observed

a large variance in the composition of the PILs lexical structure. This study found no

direct association between the lexical aspects of the documents and PIL readability or

RCT recruitment, but noted those variables are inherent parts for the readability indexes

described in Table 4.3. These readability indexes gave consistent scores when assessing

the PILs and were found to be associated to RCT recruitment as shown in Section 4.5.2.

PIL Readability

1. PIL readability scores

(a) SMOG score [scalar]

(b) Flesch Kincaid score [scalar]

(c) ARI score [scalar]

(d) Coleman Liau score [scalar]

Table 4.3: Independent readability variables
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This study explored the association between the PILs emotive content, the documents

readability and the recruitment to trials in Section 4.5.2, the explored variables are

described in Table 4.3. It was found that there is a significant association between the

presence of emotive words in PILs, recruitment to RCTs, and readability scores.

PIL Emotive Content

1. Positive words (%) [scalar]

2. Negative words (%) [scalar]

3. Words related to anger (%) [scalar]

4. Words related to anticipation (%) [scalar]

5. Words related to disgust (%) [scalar]

6. Words related to fear (%) [scalar]

7. Words related to joy (%) [scalar]

8. Words related to sadness (%) [scalar]

9. Words related to surprise (%) [scalar]

10. Emotive content (%) [scalar]

Table 4.4: Independent emotive variables

The following sections summarize the inherent associations identified by this exploratory

study in greater detail.

4.5.1 Trial types

The analysis of 58 PILs was carried to analysed the associations between trial settings,

PIL characteristics and PIL readability described in the previous section. Table 4.5

gives a summary of the number of documents classified in each area based on the trial

type, classification, research area and disease code. It was found some categories lacked

enough representation to meet the requirement for significance in the regression models

of Section 4.5.2 and were merged with other subcategories to be included in the analysis

as presented in Yates method Moore (1996).
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Table 4.5: Trial characteristics.

RCT characteristics n=58

Trial type

Surgery 9

Drug 15

Diagnostic 4

Service delivery 1

Psychological therapy 3

Devices 8

Physical therapy 18

UKCRC code

Evaluation treatment 36

Disease management 3

Health services 1

Other 18

Research setting

Hospital 31

Community 2

GP 9

Multi-setting 11

ICD-10 disease code

Respiratory 8

Muskolo-skeletal 6

Ganito-urinary 5

Health status 3

Mental 9

Nervous 3

Circulatory 6

Categories with less than 5 representatives were merged together where possible, in case

no other category with less than 5 elements was present they were excluded from this set

of analyses. The joined categories were: Diagnostic-Service delivery-Psychological ther-

apy, Disease management-Health Services and Health status-Nervous. The community

setting category with only 2 elements was excluded from these analyses.

PIL readability

Large differences were observed in the lexical structure of each individual PIL as shown

in Tables 4.6 and 4.7 when the PILs were classified by type and area respectively.
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Table 4.6: PIL characteristics based on RCT type (Interven-

tion Category)

Type N Words
Characters

per Word

Syllables

per Word

Words

per

Sentence

Complex

Words

(%)

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Physical

therapy

18 1840 1385 4.63 0.14 1.53 0.06 20.18 3.24 12.7 2.26

Drug 15 1670 809 4.65 0.2 1.53 0.08 21.02 3.81 12.98 2.69

Surgery 9 1830 1519 4.63 0.19 1.54 0.09 21.73 3.87 13.2 3.4

Diagnostic 8 902 405 4.63 0.14 1.52 0.05 20.32 2.62 13.34 2.18

Devices 8 1197 554 4.66 0.13 1.52 0.04 22.06 5.23 12.32 1.66

Total 58 1576 1110 4.63 0.16 1.53 0.07 20.92 3.68 12.89 2.44

A one way ANOVA test was used to assess the lexical variables within the RCT type

and research area groups with the exception of the number of words, which in all cases

the observed variances of the documents shown in Tables 4.6 and 4.7 were deemed to

be above the needed level to ensure the significance of the results. The results shown

no statistically significant difference in the number of characters per word, syllables per

word, words per sentence or the percentage of complex words for trial types(p=0.991,

p=0.97, p=0.721, p=0.92) or research areas (p=0.3, p=0.114, p=0.946, p=0.117). The

large variance in the number of words is consistent with the proportionate approach to

seeking consent in which documents for low risk trials are designed to be significantly

shorter.

Table 4.7: PIL characteristics based on their RCT research

area (ICD-10)

Category

(ICD-10)
N Words

Characters

per Word

Syllables

per Word

Words

per

Sentence

Complex

Words

(%)

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Mental 9 1695 1377 4.6 0.08 1.49 0.03 21.6 4.03 11.84 1.52

Nervous 6 1148 502 4.54 0.09 1.5 0.04 20.36 3.95 12.38 1.66

Circulatory 6 1897 1871 4.6 0.06 1.5 0.02 20.77 5.92 12.38 1.35

Respiratory 8 2120 1731 4.72 0.19 1.56 0.08 22.14 3.23 13.84 2.85

Continued on next page
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Table 4.7 – continued from previous page

ICD-10

category
N Words

Characters

per Word

Syllables

per Word

Words

per

Sentence

Complex

Words

(%)

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Avg

Num

Std

Dev

Muskolo-

skeletal

6 1012 426 4.72 0.11 1.57 0.06 20.15 2.34 14.66 2.46

Ganito-

urinary

5 1411 619 4.69 0.27 1.58 0.11 20.82 4.73 14.56 4.04

Other 18 1545 625 4.62 0.18 1.52 0.07 20.54 3.19 12.28 2.25

Total 58 1576 1110 4.63 0.16 1.53 0.07 20.92 3.68 12.89 2.44

Also a one sided ANOVA test was used to analyse differences in the scores reported by

the Smog, Flesch-Kincaid, Gunning-Fog, Coleman-Liau and ARI readability indexes. All

readability indexes produced consistent scores as observed in Tables 4.8 and 4.9, no sta-

tistically significant difference was observed by the test between the mean scores reported

in the groups for trial type (p=0.904, p=0.801, p=0.865, p=0.96, p=0.722 respectively)

or research category (p=0.374, p=0.766, p=0.62, p=0.253, p=0.785 respectively).

Table 4.8: PIL readability scores based on their RCT type

Type SMOG index

Flesch-

Kincaid

index

Gunning-

Fog index

Coleman-

Liau

index

ARI

index

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Physical

therapy

11.71 0.89 10.31 1.33 12.76 1.39 10.46 0.85 10.46 1.61

Drug 12.00 1.45 10.71 1.92 13.17 2.21 10.44 1.21 10.97 2.32

Surgery 12.16 1.44 11.03 1.90 13.51 1.92 10.45 1.13 11.22 2.04

Diagnostic 12.32 0.67 10.71 0.41 13.60 0.65 10.63 1.07 10.77 0.55

Devices 11.97 1.23 10.90 2.11 13.35 2.37 10.75 0.72 11.53 2.81

The results shown in Tables 4.8 and 4.9 also indicate that most PIL documents need

above the maximum recommended of 10th grade education when creating understandable

documents for general audiences and that this is a common issue in trials across diverse

settings. The readability of the documents was found to be significantly associated to

the type of trial as described in Section 4.5.2.
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Table 4.9: PIL readability scores based on their RCT research

area (ICD-10)

Category

(ICD-10)
SMOG index

Flesch-

Kincaid

index

Gunning-

Fog index

Coleman-

Liau

index

ARI

index

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mean

Score

Std

Dev

Mental 11.73 1.16 10.47 1.75 12.98 2.00 10.18 0.70 11.03 2.09

Nervous 12.12 0.16 11.03 1.09 13.60 0.69 10.09 0.72 11.36 1.70

Circulatory 11.68 0.96 10.24 2.11 12.93 2.26 10.45 0.39 10.61 2.86

Respiratory 12.55 1.42 11.35 1.87 14.05 2.01 11.01 1.15 11.88 2.11

Muskolo-

skeletal

12.35 0.63 10.77 0.81 13.53 0.85 10.99 0.67 10.86 0.98

Ganito-

urinary

12.47 2.05 11.20 2.78 13.68 2.97 10.85 1.59 11.10 2.98

Health sta-

tus

11.12 0.47 9.22 0.89 11.87 0.83 9.84 0.29 8.94 1.13

Other 11.63 0.96 10.41 1.33 12.67 1.43 10.35 1.01 10.60 1.76

PIL recruitment by research area and trial type

The recruitment to RCTs was measured by the percentage of the initial sample that was

successfully recruited. To maintain high significance trialist seek to maintain at least

80% recruitment. This study focused on assessing the association between the type of

trial and area of research with the readability of the PILs. The study results shown

that being a trial on evaluating the effects of a drug was significantly associated to the

recruited sample as it is described in Section 4.5.2.

Table 4.10: Average percentage recruited (planned sample)

by RCT type

Type N Mean Std Dev

Physical therapy 18 84.61 43.84

Drug 15 62.45 31.85

Surgery 9 54.82 36.90

Diagnostic 4 74.64 23.97

Service delivery 1 107.38

Psychological therapy 3 92.74 34.31
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The observed data presented in Tables 4.10 and 4.11 shows that trials from drug and

surgery studies have lower recruitment rates, and that when reclassifying by disease

studied trials on respiratory, muscolo-skeletal and ganito-urinary studies have better

recruitment rates.

Table 4.11: Average percentage recruited (planned sample)

by RCT research area (ICD-10)

Type N Mean Std Dev

Mental 9 65.43 32.61

Nervous 3 65.04 60.13

Circulatory 6 68.20 51.54

Respiratory 8 79.61 29.67

Muskolo-skeletal 6 88.99 48.98

Ganito-urinary 5 74.64 32.37

Health status 3 54.65 48.13

Other 18 70.66 33.05

PIL emotive content

This study results shown that the emotional content of the documents was significantly

associated to the PIL readability as described in Section 4.5.2. Tables 4.12, 4.13 and

4.14 describe the mean and variance of the percentage of words related to each emotive

category present in the documents when classifying by trial type.

Table 4.12: Average percentage of emotive content present in

PILs by their trial classification

Type N Positive Negative Anger Anticipation

Mean
Std

Dev
Mean

Std

Dev
Mean

Std

Dev
Mean

Std

Dev

Physical therapy 18 4.70 1.67 1.39 0.83 0.40 0.40 1.48 0.58

Drug 15 6.00 2.00 1.76 1.09 0.38 0.21 1.87 0.81

Surgery 9 3.26 1.34 1.46 0.58 0.37 0.30 1.09 0.37

Diagnostic 4 3.82 2.46 1.22 1.18 0.28 0.34 1.44 0.82

Service delivery 1 2.72 0.16 0.05 0.98

Psychological

therapy

3 5.64 2.56 1.09 0.28 0.14 0.06 1.13 0.64

Devices 8 5.03 1.10 1.54 0.36 0.49 0.30 1.56 0.43
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Table 4.12 shows PILs contain comparatively large percentage of words associated to

positive sentiments. This result was consistent with a previous MSc research study

Santos (2017) that found PILs contained more words related to positive sentiments than

articles from Hello Magazine, Daily Mail and BBC.

Table 4.13: Average percentage of emotive content present in

PILs by their trial classification Part 2

Type N Disgust Fear Joy Sadness

Mean
Std

Dev
Mean

Std

Dev
Mean

Std

Dev
Mean

Std

Dev

Physical therapy 18 0.40 0.49 1.07 0.63 0.65 0.60 1.00 0.59

Drug 15 0.62 0.48 1.23 0.73 1.13 0.75 1.05 0.59

Surgery 9 0.42 0.35 1.57 0.64 0.45 0.53 0.97 0.56

Diagnostic 4 0.29 0.29 1.37 1.36 0.45 0.22 0.70 0.63

Service delivery 1 0.00 1.52 0.49 1.25

Psychological

therapy

3 0.05 0.04 0.45 0.32 0.50 0.36 0.73 0.43

Devices 8 0.41 0.27 1.01 0.40 0.61 0.30 1.03 0.29

Excluding words related to positive sentiments it was observed that the PILs contained

a low percentage content related to emotive words and that there were large variances

between the documents. The percentage of words related to joy and negative emotions

were found to be significant factors when predicting the recruited proportion of the RCT

samples as detailed in Section 4.5.2.

Table 4.14: Average percentage of emotive content present in

PILs by their trial classification Part 3

Type N Surprise Trust

Mean Std Dev Mean Std Dev

Physical therapy 18 0.41 0.20 1.92 0.72

Drug 15 0.46 0.18 2.23 0.82

Surgery 9 0.27 0.12 1.71 0.48

Diagnostic 4 0.29 0.16 1.93 1.22

Service delivery 1 0.16 3.21

Psychological

therapy

3 0.32 0.23 2.49 1.19

Devices 8 0.50 0.29 2.27 0.63
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4.5.2 Associations

Readability aspects associated to recruitment

The recruited proportion of the initial sample of the RCTs was shown to be signifi-

cantly associated to PIL readability, the emotion content of the documents and the trial

settings. In particular, a decrease in the Flesch readability scores and percentage of

negative words shown to correlate with increments in the recruited proportion. On the

other hand, not being a drug intervention, having more words related to joy and hav-

ing resized the sample increased the expected recruitment. When limiting the factors

to individual readability scores, it was shown that the Coleman-Liau readability scores

significantly correlated to the recruited samples. A similar analysis of the percentage

of emotive words found no significant associations when employing individual linear

regression models.

A multiple linear regression model was used to predict the recruited proportion of the

planned sample for the RCTs. R2 for the overall model was 88.1%, with an adjusted R2

of 82.6%, F (5, 11) = 16.229, p < 0.001 .The model formula was defined as:

RecruitedProportion = 231.34−2.909FleschScore+0.547JoyWords+42.58SampleIncr−
28.706DrugIntervention− 0.46NegWords

Association between readability and trial settings

When analysing the factors associated to the readability scores, the study found the read-

ability scores were significantly associated to recruitment and trial settings. Specifically,

increments in the Smog readability scores positively correlated with the proportion of

sample recruited in the trials and being a diagnostic intervention, while having at least 10

recruiting centres and not being a trial to evaluate a treatment were associated to lower

readability scores. A Pearson correlation was used to identify characteristics associated

to the readability of the PILs. The multiple linear regression model identified signif-

icant associations between the SMOG readability scores and the recruited proportion

of the planned sample, having less than 10 centres, being an evaluation of a treatment

and having a diagnostic intervention. The R2 for the overall model was 87.6% with an

adjusted R2 of 82%, F (5, 11) = 15.568 p < .001. The model formula was defined as:

SmogScr = 11.873+0.013RecProp−0.929NumCentres10−0.988EvalTreat+1.148InterDiag
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Association between readability and recruitment

In addition, a linear multivariate regression model was employed to explore the inherent

associations of the PILs lexical characteristics on recruitment to RCTs. These char-

acteristics shown in Table 4.15 are commonly used to determine how difficult general

audiences find to understand a document.

Table 4.15: Readability characteristics.

Readability characteristics

Number of words

Number of characters

Number of syllables

Number of sentences

Number of complex words

SMOG index

Flesch-Kincaid index

Gunning-Fog index

Coleman-Liay index

ARI index

Linear regression models were run to predict the percentage of the recruited sample

from the number of words, characters, syllables, sentences, and complex words present

in their PILs. These models also included the readability scores for each PIL by five in-

dexes SMOG, Flesch-Kincaid, Gunning-Fog,Coleman-Liau, and ARI. A regression model

found a Coleman-Liau scores statistically significantly predicted the percentage recruited

of the planned sample, F (1, 56) = 5.25, R2 = .086, p = .026, P ercentage recruited =

−46.992 + 11.33(Coleman− Liau score).

Finally, the percentage of emotive content present in the leaflets was not found to be

directly a significant factor to predict the percentage of the recruited sample when mod-

eled by themselves. But they were found to be significant when added to a multivariate

regression model with the readability scores of the PILs as previously stated in this

section 4.5.2.

Linear regression models were employed to explore the inherent associations of each

emotive category to recruitment into RCT trials. Table 4.16 list the individual variables

explored.
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Table 4.16: Independent variables.

Emotive content

Percentage of words associated to positive sentiments

Percentage of words associated to negative sentiments

Percentage of words associated to anger

Percentage of words associated to anticipation

Percentage of words associated to disgust

Percentage of words associated to fear

Percentage of words associated to joy

Percentage of words associated to sadness

Percentage of words associated to surprise

Percentage of words associated to trust

The linear regression models to predict the percentage of the recruited sample from

the independent variables showed none of the individual variables added statistically

significantly to the prediction at p < 0.001.

4.6 Summary

The literature has consistently found readability issues on PILs intended to inform par-

ticipants who are being recruited to RCTs during the last two decades. Solving these

issues has become a priority area of research for UK organizations linked to health re-

search. The main objective of this study was to assess the readability and characterize

PILs supported by the HRA with publicly available documents. The focus of this study

was to identify associations between the characteristics of trials and PIL documents.

Our analysis showed significant correlation between the readability score (Smog index)

and the recruited proportion of the planned sample (p = 0.015), having 10 or less

centres recruit participants (p < .001), and being a trial for evaluating a treatment(p <

.001). We also found significant associations between the recruited proportion of the

planned sample and the Flesch-Kincaid reading score (p = .006), the amount of words

related to joy (p = .002) and negative (p < .001) emotions, having the sample size

increased (p = .001) and having a drug intervention (p < .001). When grouped by

type or research area the PILs demonstrated large variances in their number of words,

characters, syllable, sentences and complex words, but all the readability indexes gave

consistent measurements on the education level needed to understand the PILs (in all

cases requiring more than 10th grade).

A comparison of the emotion present in the PILs with news articles from the BBC, Daily

Mail and Hello Magazine to anchor the scale with a gradient of texts intended to inform
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different segments of public audiences. Here the results shown that the PILs contained

significantly more words related to positive emotions and significantly less related to

negative emotions than any of the other groups. On the other hand, the PILs included

significantly less words related to other emotions (anger, anticipation, disgust, fear, joy,

sadness, surprise and trust) assessed.

These results shown that the readability of PILs and their proportion of emotive content

can be associated to the recruitment rates on their trials. The heavily skew percentage

of positive words and lack of words related to other emotions could be a result of the

current guidance on maintaining a respectful tone of voice while engaging the patient,

but literature on emotion and behaviour indicate readers in emotive states may find

difficult to pay attention, understand and remember information which lacks emotive

stimulus or which greatly diverges from their emotive state.





Chapter 5

Study II: Public Feedback to PILs

5.1 Introduction

This primary study focus on analysing the public feedback of a public involvement

group on RCT PILs. Clinical researchers are encouraged to engage Patient & Public

Involvement (PPI) groups as part of the proportional HRA model to seeking consent.

Given the high cost of engaging PPI groups when following the guidelines for paying

PPI fees and the additional work it conveys, many clinical researchers of pragmatic trials

choose to not engage them. Thus, pragmatic trials PILs mostly designed by following

PIL templates, which focus on covering the legal requirements but not on ensuring the

understanding of the essential trial information.

Public Involvement in research is defined as research carried out ’with’ or ’by’ mem-

bers of the public rather than ’to’, ’about’ or ’for’ them (NIHR-INVOLVE, 2018). This

compels an interesting dilemma: when PPI groups are employed to assess the quality

of PILs intended to inform potential participants of an RCT, they can be employed as

reviewers, give comments, quality assessments and suggestions for revisions, but the re-

searcher can not directly investigate their effect or assess their understanding of PIL the

information as that would make them participants in research instead of research con-

tributors. Knowing if the information is being understood as intended by the researcher

is one of the core aspects needed to produce high-quality PILs. Thus, this study analyses

the association between the feedback commonly given by public participants and their

understanding of the information present in the PILs.

The main hypothesis of this study is that these limitations to engaging PPI groups are

part of the cause of the severe quality issues on PILs that have been reported in the

last two decades Healy et al. (2018); Gillies et al. (2014); Reinert et al. (2014); Knapp

et al. (2011a). Additionally, an hypothesis was formed that such issues in the quality of

the information partly account for the poor recruitment rates of up to two thirds of the

publicly funded studies Raftery et al. (2015).

67
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5.2 Aims and objectives

The main aims of this study were:

1. To find possible correlations between PPI comments, quantitative assessment of

information quality and the PIL’s capacity to inform on essential aspects of the

trial.

2. To determine the type and themes of comments given by public reviewers on PILs

from RCTs with low readability or poor recruitment

3. To collect PPI comments into a database or future use in pre-reviewing PILs for

RCTs

4. To measure the level of coverage of small groups of public reviewers (3-9 people)

have when commenting on trial PILs.

5.3 Methods

This is a cross-sectional observational study of the Patient Information PILs (PILs)

from Randomised Controlled Trials (RCTs) and their capacity to inform people about

essential aspects of the trial. The general methodology was described in 3, the following

sections focus on the specific details for this study.

5.3.1 Sample

30 public participants were recruited through the Millennium Third Age Centre (3AC)

with a stratified sampling method based on their education level (GCSEs, Undergrad,

and Graduate). The 3AC a public charity organization based on Southampton. Given

the current restriction on researching PPI contributors there is no current framework on

sample size for PPI groups, the sample size on this study was determined by following

the guidance for PPI groups (5 persons per group) given by the PPI officer from the

University of Southampton Faculty of Medicine.

The participants were asked to read comment and assess a subset of 4 PILs selected

from the previous study. This PILs were selected on the basis of being the most difficult

to read, thus maximising the participants’ opportunity to comment. It was noted that

this PILs also correspond to RCTs with publicly available PILs supported by the NIHR

HTA program between 2006-2009 and recruitment rates below 15
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5.3.2 Ethics

As this study sought to determine associations between commonly given feedback to

PILs and the level of understanding provided by the PILs, the participants would be

deemed subjects of research and the recruitment could not be provided by the university

PPI officer.

5.3.3 Procedure

Before the session

An add was posted with at the 3AC centre inviting public participants to the study. Each

potential participant would be given a leaflet with the information about the study by

the 3AC staff containing a summary about the study tasks and objectives:

1. Read and comment on 4 RCT PIL

2. Assess the PIL information quality

3. Answer a multiple choice questionnaire to determine their understanding of the

information.

Potential participants were then provided with a consent form to join the study, and

asked to fill a demographic questionnaire. A selection of the interested participants was

made based on their education level: GCSEs or below, undergraduate, and graduate or

above. The selected participants were provided with the details of the study session.

All participant information was anonymized by assigning each participant with a ran-

domly generated alphanumeric id. The multiple choice questionnaire was developed

based on the extended EQIP guidelines on developing high-quality information for clin-

ical information intended for patients (Charvet-Berard, Chopard, & Perneger, 2008).

The extended EQIP scale is an instrument that has demonstrated very good inter-rater

reliability on assessing the quality of information intended for patients and general au-

diences.

5.3.3.1 The experiment

This experiment consisted on a series of experiments as detailed in Figure 5.1, where par-

ticipants were presented with 4 PILs from RCTs supported by the NIHR HTA program

between 2006-2009. The PILs’ text will be provided to the participants as a printout

document that have been standardized by:
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• Removing all images

• Removing all names or trial identifiers

• Employing Times New Roman 12 as the default font

• 1.5-line spacing

The participants were grouped in teams of 5 people with similar education levels, who

engaged each other while reading, and commenting the PILs information, but each

participant was also asked to individually answer a multiple choice questionnaire about

the PIL information and assess the information present in each PIL.

Figure 5.1: Flow diagram for the study tasks.

Participants were given 1 PIL and asked to read and comment it on their group. Each

participant would then record their comments on the provided form. Two types of

comments were recorded by the participants: comments to specific sentences or sections

of the PILs and comments on the overall quality of the document. The qualitative

assessment of the PIL information quality was recorded by employing an unipolar analog

scale (no quality issues, minor issues, moderate issues, severe quality issues, should not

be used). A multiple choice questionnaire based on topics identified as essential to



Chapter 5 Study II: Public Feedback to PILs 71

creating high-quality information by the extended EQIP guidelines was used to assess the

participants understanding of the PIL essential information after delivering the feedback

commonly expected of a PPI group.

5.3.4 After the experiment

After the study session the participants were asked to fill an event participation form

for the 3AC charity, and were rewarded £10 for their PPI contribution.

5.4 Statistical analysis

5.4.1 PIL understanding

The understanding of the core aspects of the trials was assessed by employing a multiple

choice questionnaire, these questionnaires were based on the topics identified by the

extended EQIP guidelines as essential in determining the quality of information intended

for potential patients. The EQIP scale is an instrument that has demonstrated high

inter-rater reliability for assessing information quality on clinical information intended

for patients or general audiences.

A cumulative odds ordinal logistic regression model was used to assess the association

between understanding and the participants’ perception of PIL quality. The model

is a multivariate extension to the logistic regression model that applies to dichotomous

dependent variables McCullagh (1980). It is mainly used on when a priory interest is the

comparison of the individual categories of the response variable Ananth and Kleinbaum

(1997).

The ordinal logistic regression model has been found to be appropriate for use in com-

parative studies of quality of life where the scales can have ordered categories grouped

on the basis of a continuous variable or discrete categories with an underlying order

Abreu et al. (2008). This study seeks to determine the odds of participants being more

likely of failing to identify (minor or no issues) readability issues in the documents based

on their scores (percentage of correct answers obtained).

5.4.2 Participant feedback

Thematic analysis was employed to analyse the comments collected from the partici-

pants. These comments could be linked to specific sections or sentences (specific com-

ments) or discuss general issues or characteristics of the document (general comments).
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A sample of 20% of the comments was randomly selected to verify the inter-rater relia-

bility, which was independently coded by a second researcher for each of coding phases.

Both raters showed at least moderate agreement for all the coding phases. Figure 5.1

and Figure 5.2 show a summary of the reliability scores under the NCBI-NIH rating

model for reliability McHugh (2012).

Coding Percentage
Agreement

Scott’s Pi Cohen’s
Kappa

Krippendorff’s
Alpha (nominal)

NVivo 72.40% 0.572 0.586 0.579
Sentiment 69% 0.459 0.463 0.468
Topic 75.90% 0.592 0.594 0.599
Purpose 75.90% 0.536 0.546 0.544

Table 5.1: Inter-rater reliability scores

Coding N Agreements N Disagreements N Cases

NVivo 21 8 29
Sentiment 20 9 29
Topic 22 7 29

Purpose 22 7 29

Table 5.2: Inter-rater reliability scores

In addition, an unipolar analog scale was used to measure the qualitatively assess the

participants perception of overall quality of the documents, Figure 5.2.

Figure 5.2: Scale to assess quality perception.

5.5 Results

5.5.1 Participant characteristics

Table 5.3 gives a summary of the participant characteristics. Six of the recruited par-

ticipants did not complete the minimum required study tasks and where excluded from

the study.

A stratification sampling method based on their education level was used to subdivide

the participants into three groups: GCSEs, Undergrad and Graduate education.
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Participants characteristics n=24

Age (years)
18-30 7
31-44 8
45+ 7
Not stated 2
Sex
Male 7
Female 14
Not stated 3
Education level
GCSEs or below 9
Undergrad 7
Graduate or above 8
Origin
UK 13
European 4
International 7

Table 5.3: Participants characteristics

5.5.2 Qualitative analysis

A 4-cycle thematic analysis Saldaña (2015) was used on the participants’ comments to

assess their type, purpose, emotional spectrum and topic.

NVivo coding

The process started with an NVivo coding cycle to obtain general categories of for the

participants’ comments, four categories referring to the purpose in which the comments

were made were identified in this cycle and two referring to their type:

• Type of comments:

– General comments were comments given by the participants that were not

associated to any particular section of the document

– Specific comments were comments associated to sections, phrases or specific

wording of the document.

• Purpose of the comments:

– Requests for further explanation (“I would like this explained”)

– Requests for information (“I would like more information”, “They should be

given details”, “(This) is not enough”)

– Request for clarity (“Too hard to understand”)
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– Approval/Disapproval (“It was good”)

In the first instance the 240 comments were divided into general comments (nm=85) and

specific comments (n=149) based on whether they were associated with specific sections

of the PILs or given as an overall description of the document quality. In the second

step the comments were coded employing an in-vivo code to identify the general process

described in the comments. As seen before, while most reviewers provided at least one

general comment (n=23) only 42% provided any comments related to specific sections

of the PILs.

The classification process in this cycle determined that comments given by the reviewers

were mostly concerned with asking for clarification on specific sections and requesting

further information, or with assessing the quality of the documents and highlighting

overall issues. These results were in accordance with the delineated tasks given to the

reviewers. The general comments and the comments on specific sections were found to

be grouped in different classes, with the general comments focusing on requesting further

explanation and the general comments providing overall descriptions of the issues and

qualitative assessments.

The first class of comments were requests for further information. The participants

commonly requested more information on specific elements of the document and thus

most of the comments found in this class are associated with particular sections of the

PIL. In the cases where a general comment was employed the comment included the

specific element/information that should be expanded:

T1-OXI94: “I understand this word but not in detail so I would like this to

be explained” – Associated section: “rehabilitation”

T2-Z217: “I feel that saying -insurance arrangements- is not enough in reas-

suring the people” –Associated section: “there are special insurance arrange-

ments being put in place.”

T1-PAF84: “I think there is a need for amplifying some information during

the procedure of providing general insight.” –Associated section: n/a

T1-Z215: “No info on what -rehabilitation- would involve generally” –Asso-

ciated section: n/a

Another group of comments was composed of suggestions to change the content, struc-

ture or design of the document. As before, most of these comments were associated with

specific sections of the documents:

T2-Z215: “¡However¿ better word than ¡but¿” –Associated section: “, but”
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T2-FSS87: “Can this be explained better” –Associated section: “If you agree

to take part in the study, your type of treatment will be chosen randomly by

a computer”

T1-OXI94: “Can we not see it on a website? Or email for it?” –Associated

section: “If you agree to take part in the study, your type of treatment will

be chosen randomly by a computer”

T4-Z215: “FAQ not answered - will medication I take affect the study? Most

older people are on several meds” –Associated section: n/a

Finally, the reviewers often employed general comments on give personal assessments

of the quality of the document being reviewed. The comments in this group could be

commending or highlighting general issues in the document design/information:

T3-GSN40: “Well, after I scanned all the PIL I did not find anything wrong

about it. Well done” –Associated section: n/a

T2-Z215: “Need to number pages! I got completely lost” –Associated section:

n/a

T3-SVG28: “Not sure” –Associated section: n/a

T1-KAY78: “It was excellent” –Associated section: n/a

T1-GTX38: “The whole patient information sheet did not give clear info; I

am struggling to understand” –Associated section: n/a

A resume of the overall four classes of comments identified in this first cycle is given

below:

Emotion coding

The next cycle classified the comments in accordance to their displayed emotions into

positive, neutral and negative; an additional class (combination) was added for comments

that contained emotions of different classes:

e.g. “Listing them is a good choice but not much is said about each proce-

dure”.

In this cycle the emotions expressed by each comment were assessed into three categories,

positive, neutral, negative. If a comment included emotions from more than one category,

it was counted in each category it applied to. The tables Table 5,Table 6 summarize the

emotive classes for comments given by the reviewers.
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Code Description Examples

“I would like more
information”

This type of comment is a re-
quest for further explanation
on specific terms, concepts,
procedures or other informa-
tion present in the document

“I would like this explained”
“I understand this word but
not in detail so I would like
this to be explained”
“They should be given de-
tails”
“(This) is not enough”

“Instead of using
...”

These are indications to
change the format, structure,
or design of the reviewed
document, procedure or in-
formation

“-However- better word than
-but-”
“Simplify -relative merits- to
advantages”
“Can we not see it on a web-
site? Or email for it?”

“Too hard to un-
derstand”

Mostly composed by general
comments that give qualita-
tive observations on the doc-
ument information, composi-
tion and readability.

“Found it not so easy as the
other two PILs asked to read.
Found I had to go back and
read several times. A lot of
information to take in”

“It was good” This are general comments
that endorse the quality of the
document.

“I like the friendly writing
style”
“This was a good one”

Table 5.4: NVivo codes

The results from this coding cycle show that the emotions expressed in the comments

vary greatly between comments associated with specific sections and general comments.

This was observed to be a consequence of the use of both classes of comments. Spe-

cific comments were used to highlight particular issues in the document and thus were

either neutral, when the reviewer just gave an instruction (“change seldom for rarely”),

or negative, when the reviewer challenged a particular piece of information present in

the document (“seems risky!”). On the other hand, general comments were commonly

employed to give qualitative assessments on the overall quality of the document (“This

was a good one”).

The positive category was mostly composed of general comments (49 general comments

vs only 3 comments on specific sections). These comments included endorsements or

commendations of the document, design or information:

T3-Z217: “All the details above were well organized, but the last bit in-

forming of the harmless nature should have an emphasis on it” –Associated

section: “Remember: Varicose veins are usually harmless and seldom cause

serious medical problems”

T3-Z217: “Listing them is a good choice but not much is said about each

procedure” –Associated section: “For people who want treatment there are

three choices”
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T4-RBM27: “Happy Face” –Associated section: n/a

T4-GSN40: “It seems very perfect and well organized. Good” –Associated

section: n/a

The neutral category was composed mostly of comments associated with specific sections

of the PILs (68 specific comments vs 6 general comments). These comments generally

provided suggestions for improving the document quality which were not linked to the

reviewer emotions:

T1-RBM27: “Grammar, it reads a bit awkwardly. Try -comparing day hos-

pitals to rehabilitation at home- or vice-versa” –Associated section: “Reha-

bilitation for the elderly”

T1-SDF54: “what does randomised means?” –Associated section: “ran-

domised”

T4-Z215: “May also help to say if preferred we can try to have the same

researcher contact for Qs as may be less” –Associated section: n/a

T2-KXY38: “It is a better PIL than the first one” –Associated section: n/a

The negative section includes 88 specific and 26 general comments. These either pro-

vide a negative assessment of document quality, or highlight an emotive issue for the

reviewer. Seven negative emotions were identified in this set of comments: Apprehen-

sion, Scepticism, Fear, Annoyance, Anger, Boredom and Confusion.

T1-NHB12-Confusion: “Too wordy and confusing” –Associated section: “so

you will not be disadvantaged by being assigned to either one”

T2-KXY38-Boredom: “It was a bit long and boring”

T4-RBM27-Anger: “Long-term side effects factually not known of mentioned

laxatives -be honest!” –Associated section: “However, like any medicines,

laxatives can have unwanted side-effects in some patients such as abdominal

“

T3-DBS58-Annoyance: “The PIL does not give all the info you need and it

is not too specific” –Associated section: n/a

T1-FSS87-Apprehension: “Would a document need to be signed?” –Associ-

ated section: You have the option to withdraw at any time, for any reason”

T1-NHB12-Scepticism: “Why are they doing it then?” –Associated section:

“From previous studies, we don’t expect there to be any difference in effec-

tiveness between these two”

T1-OXI94-Fear: “I’d like to know who is doing the survey work/conversa-

tions. I need to think about keeping myself safe eg. Whether I want to
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invite a stranger into my home.” –Associated section: “I’d like to know who

is doing the survey work”

Code Description Examples

Positive Only 3 comments on spe-
cific sections were classified as
positive from a set of 159.
From those only 1 comment
was deemed as purely posi-
tive. This was observed to be
because these comments were
used to give instruction about
issues instead of qualitative
assessments

“Really good to inform where
this is straight away as en-
courages person to come up
with questions.”
“All the details above were
well organized, but the last bit
informing of the harmless na-
ture should have an emphasis
on it.”

Neutral This type of specific com-
ments was associated with in-
structions given to the re-
searcher to further improve
the document. They lacked
any kind of emotive display.
Sixty-eight comments from a
set of 159 specific comments
were deemed as neutral.

“This part should be under-
lined to be more clear”
“Inconsistent use of capitals”
“Seldom -¿ simplify for more
people to understand easily -
rarely-”
“Larger text, centralize or as
a part of sentence (Still larger
text)”

Negative This were the most numer-
ous group of specific com-
ments with 88 of 159 com-
ments. These comments
tended to confront the infor-
mation present in the docu-
ment. The emotions observed
in this comments were: Ap-
prehension, scepticism, fear,
annoyance, anger, boredom
and confusion.

“Long-term side effects factu-
ally not known of mentioned
laxatives -be honest!”
“Too subjective, best to
whom or what end? -revise”
“Hmm! recommended for all
at this stage? Seems risky”

Table 5.5: Sentiment codes (specific comments)

Motif coding

The third cycle included motif coding to group the comments based on the topic to which

they referred. This coding technique was only applied to the comments on specific sec-

tions as the general comments proved to be too ambiguous to classify meaningfully e.g.

“Not sure” and “It was good”. The motifs found in the third cycle were found to cor-

respond with the topics found as relevant in assessing Patient Information Documents

using the expanded EQIP scale Charvet-Berard, Chopard, & Perneger, 2008) (The de-

scription of the study benefits, risks, procedure, purpose and possible impact on quality
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Code Description Examples

Positive Forty-nine general comments
from a set of 81 were deemed
as positive. These comments
tended to express qualitative
assessments of the documents.

“This was a good one”
“I like the friendly writing
style”
“Well, after I scanned all the
PIL I did not find anything
wrong about it. Well done.”
“The PIL is clear and well un-
derstood. It makes me to un-
derstand a lot of things I have
never come across before.”

Neutral Only Six general comments
were deemed to be neutral.
They provided specific advice
even when not associated with
a particular section of the doc-
ument.

“May also help to say if pre-
ferred we can try to have
the same researcher contact
for Qs as may be less embar-
rassed to speak with one per-
son rather than several”
“Advantages = getting treat-
ment (injections) that the
NHS may not afford”

Negative Twenty six general comments
from a set of 81 were deemed
as negative. These comments
addressed issues within the
document and were associated
with annoyance and anger.

“FAQ not answered - will
medication I take affect the
study? Most older people are
on several meds”
“Add by contact info -if
you have any other questions
please use the contact info
provided- to encourage active
Qs/fb”
“The whole patient informa-
tion sheet did not give clear
info; I am struggling to under-
stand.”

Table 5.6: Sentiment codes (general comments)

of life, the document design, the language employed in terms of tone and structure, the

medical procedure and the treatment alternatives and finally the information sources

and consent process).

In this cycle, motif coding was used to identify those inherent ideas that produced

the comments and which recur in the different reviewed PILs. This cycle was applied

only to the comments associated with specific sections of the PILs because the general

comments tended to be too overreaching in their descriptions to properly code a motif.

That is, the ideas behind the general comments were not found to be applicable to other

documents, as most of them were simple personal quality assessments. The motifs found

in this analysis were observed to correspond to the topics used by the Expanded EQIP

scale (Charvet-Berard, Chopard, & Perneger, 2008) to determine the quality of patient
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information documents. The first set of comments in this cycle are related to how the

purpose of the studies are explained to potential participants in the trials. Common

highlights from the reviewers included that the way the statements were framed could

be considered contradictory or induce distrust in the reader

T1-NBH12: “why are they doing it then?” –Associated section: “From pre-

vious studies, we don’t expect there to be any difference in effectiveness

between these two”

T1-FSS87: “If there have been previous studies, how come researchers still

need to carry out new studies. Did they not gather this information suffi-

ciently from these previous studies?” –Associated section: “From previous

studies, we don’t expect there to be any difference in effectiveness between

these two”

T2-FSS87: “Sounds unreassuring -if these surgery techniques really work-”

–Associated section: “if these surgery techniques really work”

T1-ALT17: “If there have been previous studies, how come researchers still

need to carry out new studies. Did they not gather this information suffi-

ciently from these previous studies?” –Associated section: “From previous

studies, we don’t expect there to be any difference in effectiveness between

these two”

Our next motif group stems from the description of the benefits, risks and disadvantages

provided by the study to the potential participants, which are considered lacking or badly

explained. The reviewers gave higher emotive responses to the comments in this group:

T3-Z217: “Give people a reason to join the study” –Associated section:

“Introduction to the study”

T2-Z217: “A more clear approach to the advantages as to encourage people

to consider the study” –Associated section: “Advantages”

T1-FSS87: “People will need to know if there are risks or disadvantages not

-we don’t think there are- this is an open statement” –Associated section:

“We don’t think there are any risks or disadvantages”

T1-OXI94: “I’d like to know who is doing the survey work/conversations.

I need to think about keeping myself safe e.g. Whether I want to invite a

stranger into my home” –Associated section: “We don’t think there are any

risks or disadvantages for being involved in this study”

Another major motif group was about how the study procedures are explained. The

comments in this group criticised the lack of detail when referring to how the study was

to be approached. This also applied to descriptions and justifications of the elements of

medical procedures when they were required by the study:
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T2-OXI94: “A big word to put at the beginning” –Associated section: “Arthro-

scopic lavage”

T2-Z215: “No comma needed” –Associated section: “creams, steroid injec-

tions, and surgery”

T1-RBM27: “Could be a bit abrupt? Should not the patient decide their

needs? Rewards?” –Associated section: “You have been chosen because you

are an elderly person who has been identified as needing rehabilitation”

T1-NHB12: “Wordy” –Associated section: “The study is a National Ran-

domised Controlled Trial, which means it is taking place nationally”

T4-RBM27: “Repeating in different words too much -find simpler way of

explaining the fact” –Associated section: “We want to reassure you that

anything you tell us will be kept secret. We will not tell anyone what you

have said unless you ask us to. We will not give your contact details to

anybody and nobody else will contact you by any means after the end of the

study.”

T1-FSS87: “What was the result of previous studies & how long ago?” –As-

sociated section: “From previous studies, we don’t expect there to be any

difference in effectiveness between these two”

T1-NHB12: “Rehab for what?” –Associated section: “you are an elderly

person who has been identified as needing rehabilitation”

Other motif topics which included the comments of only one or two reviewers were:

document design, study impact on the patient quality of life, the description of the

treatment alternatives, the presentation of insurance details, the inclusion of sources of

information and the consent process:

T1-Z217: “Put a list of any differences between the methods” –Associated

section: “The study aims to find any differences”

T2-Z217: “This part should be underlined to be more clear” –Associated

section: “Please take time to decide whether or not you wish to take part”

T1-OXI94: “Not clear, because the rehabilitation will make changes to my

lifestyle but the talking to someone about it will not” –Associated section:

“Taking part in the study does not require you to make any changes to your

lifestyle”

T3-Z217: “That is quite vague, in that situation I would like to be more

clear on the effect of the study on my personal life” –Associated section: “It

requires approximately 2 to 3 days off work”

T3-RBM27: “Misleading there are no doubt other treatments available not

on the NHS” –Associated section: “three choices”
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T2-Z217: “I feel that saying -insurance arrangements- is not enough in reas-

suring the people” –Associated section: “there are special insurance arrange-

ments being put in place”

T1-OXI94: “I would like this to be on a website or email as it is a lot to ask

people to write a letter” –Associated section: “a copy may be obtained from

CERES”

T3-Z217: “The paragraph about more information should be clearly marked.

I see it hidden as a side note, but in truth it is important” –Associated

section: “If you want more information “

T1-NBH12: “How?” –Associated section: “If you decide to take part you

will be given this information sheet to keep and be asked to sign a consent

form”

T1-FSS87: “Would a document need to be signed?” –Associated section:

“You have the option to withdraw at any time, for any reason”

Final coding

The final cycle compared the data from the previous cycles and structured the overall

classes as requests to change the sentence, requests to explain the terms, invitations to

reflect on the information (cogitation), disagreements on the ideas expressed in the doc-

ument (contention) and praises of the expressed ideas. The following sections describe

in detail the findings of each cycle.

Based on the results of the previous coding cycles, a final coding framework was devel-

oped that accounts for both the function of the comments and the displayed emotion to

create five classes. These classes were: requests to change a sentence, requests to explain

a term, the induction of reflection, the endorsement of the information, and contention

about ideas expressed in the document.

The comments analysed in this section were found to have a clear correspondence with

the identified topics in the Expanded EQIP scale (Charvet-Berard, Chopard, & Perneger,

2008) as important when assessing the quality of a PIL. Some of the topics found in the

comments but not assessed with the Expanded EQIP scale include the consent and

randomization processes, the inclusion of irrelevant or repeated information and the

use of bad writing (grammar, spelling, punctuation or inappropriate language). As the

reviewers were presented only with the anonymised PIL text some topics present in

EQIP were not commented on, including the presence of the date of issue, logos, names

of persons/entities who created and financed the study and the inclusion of a consent

form. All the topics approached by the EQIP scale were represented in the comments

given by the participants with the exclusion of those referring to the presentation of

visual elements and the consent form as the participants were only given the PILs’ text.
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In addition, participants’ comments included aspects not directly assessed by the scale

which demonstrated the study generated a good coverage of the relevant readability

issues in PILs.

The first class of comments are statements that endorse the ideas, structure and pre-

sentation of the documents. These comments are generally positive assertions related to

the overall quality of the reviewed documents:

T3-Z217: “All the details above were well organized, but the last bit in-

forming of the harmless nature should have an emphasis on it” –Associated

section: “Remember: Varicose veins are usually harmless and seldom cause

serious medical problems”

T3-Z217: “Listing them is a good choice but not much is said about each

procedure” –Associated section: “For people who want treatment there are

three choices”

T4-RBM27: “Happy Face” –Associated section: n/a

T4-GSN40: “It seems very perfect and well organized. Good” –Associated

section: n/a

The second group of comments is composed by emotively neutral brief requests to change

specific terms, words or phrases. They could directly propose an alternative wording or

just give a general indication of the need to restructure the section:

T2-Z215: “No comma needed” –Associated section: “creams, steroid injec-

tions, and surgery”

T1-NHB12: “Too wordy and confusing” –Associated section: “so you will

not be disadvantaged by being assigned to either one”

T2-Z215: “¡However¿ better word than ¡but¿” –Associated section: “, but”

The next group of comments are requests to explain specific terms in more detail. These

comments are emotively neutral:

T4-Z215: “A quick overview of what the health diary involves may be useful”

–Associated section: “Health Diary”

T3-OXI94: “I don’t know what this means” –Associated section: “duplex”

T1-SDF54: “explain -future policy development-” –Associated section: “fu-

ture policy development”

The following group of comments invite the researcher to reflect on the information

presented in the PIL (cogitation). They can display emotions like confusion and appre-

hension but are not statements that refute, contradict or question the validity of the

claims made by the information:
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T2-SDF54: “who are the appropriate agencies?” –Associated section: “ap-

propriate agencies”

T1-RBM27: “Could be a bit abrupt? Should not the patient decide their

needs? Rewards?” –Associated section: “You have been chosen because you

are an elderly person who has been identified as needing rehabilitation”

T1-OXI94: “How will I be updated? Do I have to make the effort to contact

you” –Associated section: “There will be an opportunity for you to see the

results of the study when it is completed”

T2-FSS87: “Is general anaesthetic necessary?” –Associated section: “This

procedure requires a general anaesthetic.”

T1-NHB12-Confusion: “Too wordy and confusing” –Associated section: “so

you will not be disadvantaged by being assigned to either one”

T1-OXI94: “I’d like to know who is doing the survey work/conversations.

I need to think about keeping myself safe e.g. Whether I want to invite a

stranger into my home.” –Associated section: “I’d like to know who is doing

the survey work”

The final group of comments are highly emotive and can be based on specific PIL sections

or be general assessments of the text quality. They call into question the validity,

relevance and completeness of the presented information and in some cases contradict

them:

T1-FSS87: “People will need to know if there are risks or disadvantages not

-we don’t think there are- this is an open statement” –Associated section:

“We don’t think there are any risks or disadvantages”

T3-KXY38: “It was a bit long and boring”

T4-RBM27: “Long-term side effects factually not known of mentioned lax-

atives -be honest!” –Associated section: “However, like any medicines, lax-

atives can have unwanted side-effects in some patients such as abdominal

“

T3-DBS58: “The PIL does not give all the info you need and it is not too

specific” –Associated section: n/a

T1-NHB12: “Why are they doing it then?” –Associated section: “From

previous studies, we don’t expect there to be any difference in effectiveness

between these two”

5.5.3 Quantitative analysis

The purpose of the quantitative analysis was to assess the participants’ perception of

PIL quality and their understanding of the PIL information. This analysis found no
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significant association between the participants reported PIL quality and their under-

standing of the information, but it found a clear distinction in the perception of the

quality based on the participants’ level of education with higher rates of lower educated

participants correctly identifying the PILs contained severe and moderate readability

issues.

Participant understanding

The understanding of the PIL information was assessed by the average score obtained

by the participants on a multiple choice questionnaire on the PIL content. The ques-

tionnaire were developed based on the proposed topics by the extended EQIP scale. The

answer sheets to the first PIL questionnaire of participants who fail to answer at least

80% of the questions were excluded from the analysis of that PIL results. 5.7 shows the

mean scores of the participants based on their education levels.

Group
Correct Ans
PIL1 (%)

(SD)

Correct Ans
PIL2 (%)

(SD)

Correct Ans
PIL3 (%)

(SD)

Correct Ans
PIL4 (%)

(SD)

GCSEs 16.8 (7.1) 22.1 (8.7) 23.5 (10.4) 27 (8.9)
Undergrad 63.7 (12) 52.9 (12.7) 48.2 (12.8) 50.6 (19.8)
Graduate 72.3 (12.1) 62.2 (12.2) 58 (9.8) 65.5 (18.1)

Table 5.7: Avg percentage of correct answers per reviewer after reading and com-
menting each leaflet

Perception of information quality

A unipolar analog scale was used to observe the participants’ perception of information

quality (No quality issues, minor issues, moderate issues, severe issues, should not be

used). Table 5.8 show the distribution of assessments given by the participants to each

PIL based on the their education levels. The participant assessment of the quality of

the document was found to vary in accordance with their education level, with lower

educated participants reporting higher severity of readability issues.
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Group
Do not use

(%)

Severe

quality

issues (%)

Moderate

quality

issues (%)

Minor

quality

issues (%)

No quality

issues (%)

PIL 1

GCSEs 14.3 14.3 42.9 14.3 14.3

Undergrad 0 16.7 16.7 66.7 0

Graduate 0 14.3 14.3 57.1 14.3

PIL 2

GCSEs 0 0 83.3 0 16.7

Undergrad 0 0 16.7 66.7 16.7

Graduate 0 28.6 0 42.9 28.6

PIL 3

GCSEs 0 0 83.3 0 16.7

Undergrad 0 20 0 60 20

Graduate 0 14.3 28.6 28.6 28.6

PIL 4

GCSEs 0 40 60 0 0

Undergrad 0 20 0 40 40

Graduate 0 14.3 14.3 42.9 28.6

Table 5.8: Distribution of participants (%) who assessed quality

Association between understanding of PIL information and quality percep-

tion

A cumulative odds ordinal logistic regression with proportional odds model was used

to assess the correlation between the percentage of correct answers obtained by the

participants and their perception of the PIL quality.

GCSE Group

The assumption of proportional odds was not met, as assessed by a full likelihood ratio

test comparing the fit of the proportional odds location model to a model with varying

location parameters, χ2(2) = 8.316, p = .016.

The Pearson goodness-of-fit test indicated that the model was a good fit to the observed

data, χ2(20) = 15.935, p = .721. The deviance goodness-of-fit test indicated that the

model was a good fit to the observed data, χ2(20) = 14.910, p = .782. The final model

did not statistically significantly predicted the dependent variable over and above the

intercept-only model, χ2(1) = .712, p < .399.
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No statistically significant association was found between the participant understand-

ing of the PIL and their perception of the PIL quality, Exp(B)[odds ratio] = −.042,

95% CI[−.141, .057], χ2(1) = .686, p = .408

Undergrad Group

The assumption of proportional odds was not met, as assessed by a full likelihood ratio

test comparing the fit of the proportional odds location model to a model with varying

location parameters, χ2(2) = 6.689, p = .035.

The Pearson goodness-of-fit test indicated that the model was a good fit to the observed

data, χ2(20) = 21.198, p = .386. The deviance goodness-of-fit test indicated that the

model was a good fit to the observed data, χ2(20) = 19.982, p = .459.The final model

did not statistically significantly predicted the dependent variable over and above the

intercept-only model, χ2(1) = .108, p < .742.

No statistically significant association was found between the participant understand-

ing of the PIL and their perception of the PIL quality, Exp(B)[odds ratio] = .990,

95% CI[.936, 1.048], Wald χ2(1) = .118, p = .731

Graduate Group

The assumption of proportional odds was not met, as assessed by a full likelihood ratio

test comparing the fit of the proportional odds location model to a model with varying

location parameters, χ2(2) = 29.772, p < .05.

The Pearson goodness-of-fit test indicated that the model was a good fit to the observed

data, χ2(23) = 29.090, p = .177. The deviance goodness-of-fit test indicated that the

model was a good fit to the observed data, χ2(23) = 34.785, p = .055.The final model

did not statistically significantly predicted the dependent variable over and above the

intercept-only model, χ2(1) = .020, p < .889.

No statistically significant association was found between the participant understand-

ing of the PIL and their perception of the PIL quality, Exp(B)[odds ratio] = .996,

95% CI[.947, 1.047], Wald χ2(1) = .025, p = .875

Association between understanding of PIL information and participant feed-

back

Univariate regression models were employed to assess the association between the per-

centage of correct answers and of the number of general comments and comments given

to specific section of the PILs. No significant association was found between the number

of general comments and the percentage of correct answers (p = 0.247) or the reviewers’

quality grades (0.229), but a significant association between the number of comments

given to specific section of the PILs was identified.
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Figure 5.3: Association between the number of specific comments and the percentage

of correct answers given by the reviewer.

Figure 5.3 shows a positive association between the number of comments associated to

specific sections of the PIL given by a participant and the number of correct answers

they obtained when assessed on the PIL information. This means the specific comments

can be used to indirectly observe the participants’ level of understanding of the PIL

information, i.e. to be able to give a specific comment the participants need to have a

certain level of understanding of the information or producing specific comments induces

a learning process in the participant increasing their understanding of the information.

This can also support the observed decrease in the dispersion of the data points as the

number of comments increases.

The linear regression formula in Figure 5.3 represent the association between the number

of specific comments and the percentage of correct answers was defined as F (1, 31) =

7.6, p < 0.01, R2 = 0.196 and y = 58.7 + 1.5SpecComments. Finally, no significant

association was found between the number of specific comments and the reviewers’ PIL

quality grades (p=0.456).
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5.6 Summary

The main focus of this study was to explore the inherent associations between participant

understanding and their perception of information quality in public audiences. The

literature in the area has consistently found severe issues with the readability of PILs

for recruiting participants into RCTs, and that most RCTs struggle to successfully

recruit at least 80% of their planned samples. Even though this has been a priority

area of research for UK health research organizations in the last two decades, this study

confirmed the issues expressed by the literature on current PIL leaflets and explored

novel approach to understanding these issues.

We studied 3 groups of public participants based on their education level (GCSEs, Un-

dergrad, Grad) who assessed 4 PILs with significant readability issues based on four

readability indexes (ARI, Gunning-Fog, Smog, and Flesch-Kincaid). No significant as-

sociation was found between their qualitative perception of the quality of the PILs in-

formation and their understanding of the information for any of the groups. The groups

presented distinct impressions of the PILs quality in all cases, but the Undergrad and

Graduate groups had significantly more participants who only recognized minor o no

quality issues with the leaflets (x1 = 15.5%, x2 = 77.5%, x3 = 67.9%)). This means

a simple assessment of the PIL where a group of recruited participants use a scale to

determine if it can be used is an unreliable method to validate the quality of RCT PILs.

A thematic analysis of the participant feedback, shown two distinct types of comments:

qualitative comments on the overall document (general comments) and comments fo-

cused on specific sections of the PIL (specific comments). The amount of specific com-

ments given by a participant was found to be associated to their understanding of the

information (p<0.01). The intention of the comments also greatly varied between gen-

eral and specific comments, where general comments were based subjective assessments

which confronted or praised the authors; the specific comments tended to be neutral

toned requests for more information, clarification or modification of the PIL text. In

addition, the topics approached by the participants were found to closely follow the ex-

panded EQIP scale for assessing the quality of medical information intended for patients.

Our thematic analysis shows that employing participants to review the PILs intended to

recruit participants into RCTs can help identify issues in the documents, but the process

must be guided to focus the participants on giving specific feedback instead of emotive

context. Furthermore, the analysis shown some areas that are not currently not directly

assessed by the EQIP scale like the clarity of the randomization process, the inclusion of

repeated or redundant information, and the presence of bad writing (grammar, spelling,

and punctuation mistakes or the use of inappropriate terms).

These results have brought forward insights on considering some aspects of the current

HRA model of “proportionate approach to seeking consent”, which seeks to separate
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clinical research and public involvement, where public involvement is defined as “research

being carried with or by members of the public rather than to, about or for them”. Given

that the current guideline to identify and address information quality issues on PIL is

to engage a Patient and Public Involvement (PPI) group, this definition inhibits the

researcher to assess the participants’ understanding of the information, having to relay

directly on the participant perception of quality. As this study shows, these assessments

may not reflect the PIL capacity to inform the participants.



Chapter 6

Study III: Employing

crowdsourcing, content analysis

and readability metrics to

identify, revise and validate PIL

readability issues

6.1 Introduction

The previous studies have corroborated the presence of severe issues in the information

presented to potential participants of pragmatic trials presented by independent authors

and health institutions on the last two decades (Healy, et al., 2018),(Gillies, Huang, Skea,

Brehaut, & Cotton, 2014), (Reinert, et al., 2014), (Knapp, Raynor, Silcock, & Parkin-

son, 2011), (Knapp, Raynor, Silcock, & Parkinson, 2011),(Charvet-Berard, Chopard, &

Perneger, 2008). Even if the current HRA proportionate approach to seeking consent

tries to solve these issues by inviting clinical researchers on engaging PPI groups and

creating guidelines and frameworks to develop leaflets intended to inform potential RCT

participants, this issues remain today as top research priority questions (Healy, et al.,

2018). This research has shown that the current approach to PPI do not facilitate the

clinical researchers from pragmatic trials to engage with PPI groups, where the rec-

ommended fees are above £25 per person and there is no requirement by the clinical

researcher to do so.

It is the main hypothesis of this study that employing these techniques will result in

an improvement of the readability of PIL and that creating a Web platform to identify,

reword and validate PIL sentences that are too hard to understand that does not requires

91
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large investments in time or finances from the clinical researcher could greatly improve

the information quality of PILs for pragmatic trials.

6.2 Aims and objectives

This primary study has as main aim to assess several approaches on increasing PIL

readability by:

1. Employing readability indexes to identify text that is too hard to be understood

by public audiences

2. Employing a Webtool to visualize the public feedback associated to each section

of the PIL

3. Employing MTurk to crowdsource the revision of PIL sentences

4. Employing MTurk to crowdsource the validation of proposed revisions of PIL sen-

tences.

6.3 Studies

This study was composed of three main parts: 1) the assessment of the readability of 3

PIL currently in use for pragmatic trials, 2) The assessment of employing crowdsourcing

to revise PIL sentences that are too hard to be understood by public audiences and 3)

The assessment of employing crowdsourcing to identify the best proposed revisions for

each sentence. The following sections include the detail of the results of each part.

Five readability indexes were used to identify PIL sentences that were too hard to be

understood by public audiences (required more than 9Th grade US education), Coleman-

Liau, Gunning-Fog, SMOG, ARI, and Flesch-Kincaid. A sentence was deemed to be too

hard if it exceeded 15 words in length and at least three of the indexes reported a score

greater than 9Th grade. An average of 34% (s.d.=2%) of the PIL sentences were deemed

to be too hard to be understood by public audiences. In all cases the overall readability

of the PILs was greater than 10. There were no significant differences in the readability

ratings given to each PIL by the indexes.

A group of 117 public participants crowd-sourced via the MTurk platform provided 677

revisions for a subset of 27 original PIL sentences. This subset was selected based on

the sentence overall readability score (three levels) and their topic. The readability

improvement on the proposed revisions when compared to the original sentences was

found to be significantly associated (R2 = 0.407, p < .001) to the amount of complex

words and characters present in the sentence and the time the reviser expended doing
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the revision. The amount of time the participants expended on each revision was found

to include extreme outliers were participants abandoned the task and concluded at later

dates. This cases needed to be excluded.

In all the groups the time expended in revising the sentence was found to increase with

the sentence difficulty. A multivariate linear model (R2 = 0.221, p < .001) associated

the total duration of the revision with the sentence difficulty, the number of characters

in the sentence and its ARI and Gunning-Fog readability scores.

A one-way ANOVA test was used to identify statistically significant differences in the

grades given by MTurk participants to a set of proposed revisions for original PIL sen-

tences. 9 proposed revisions were randomly chosen for each sentence in a set of 27

original PIL sentences. The original sentences were classified into three levels of diffi-

culty by their readability scores. The study collected 2,394 valid grade submissions for

individual proposed revisions, from 32 participants. Only in two cases (F (26, 505) =

2.76 and F (26, 505) = 2.63 both with p < 0.001) the participants showed a significant

preference for one of the proposed revisions, in both cases corresponded to a sentence

with the highest difficulty level from different PILs.

6.3.1 Employing a Web platform to identify text that is too hard to

be understood by public audiences and collect public feedback

on PIL text.

A personalized website was created were public participants were presented the text of

3 PILs This study is a randomised experiment with 3 non-medical interventions with

independent group.

Sample

30 public revisers 3 PIL authors

Sample Size

The target for this sub-study was to obtain a significant coverage of the issues present in

the PILs, our previous study (presented in the previous chapter Section 5.5.2) indicated

that 30 reviewers could provide an adequate coverage of topics for the issues present in

the PILs.
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Recruitment

PIL authors for clinical trials associated to the University of Southampton have been

invited to participate in Public Involvement workshops to give input on the Web platform

design and functions. Authors for the Macmillan HORIZONS Study, the Evaluation

of the impact of a Prostate Cancer Survivorship Care Programme, and the TrueNTH

Global Registry Participant study have accepted to be involved.

30 public participants were recruited via the crowdsourcing platform MTurk to assess

the quality of the PIL information based on an EQIP questionnaire. Participants were

asked to read and comment the text of 3 PILs in a Website, and were offered up to £10
for their work.

Procedure

The participants would enter a website to register and join the study after reading the

study details. In a first task they were asked to read and comment on the text of 3 PILs,

the comments were made by selecting sections of the PIL text presented in the Web page

clicking a button to make a comment and filling a comment form. A second task asked

the participants to fill the extended EQIP questionnaire to assess the quality of the PIL

information. Finally, each participant was asked to rate the quality of the information

employing a unipolar scale from 0-10 and to determine if the PIL was usable, required

minor corrections before use or needed to be redrafted.

Analysis and Measures

The analysis of this experiment was focused on the type of comments received for the

PILs and the correlation between the comments, the PIL quality perception of the partic-

ipants, the EQIP quantitative score for the PIL information quality and the quantitative

readability metrics of the PIL text.

Results

PIL characteristics

In the first part, 30 participants were recruited by the MTurk platform to assess the

quality of 3 PILs currently in use. The assessment was carried out using the extended

EQIP questionnaire, a peer validated tool to ensure the quality of medical information,

the Cloze procedure on a random selection of PIL sentences, and quantitative analysis

of the PIL text via readability indexes. Tables 6.1 and 6.2 summarize the characteristics

of the PILs researched in this study.
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Table 6.1: PIL textual characteristics.

PIL characteristics

PIL 1

Sentences 133

Difficult sentences 46

Words 2594

Complex words 382

Characters 12405

Syllables 4102

PIL 2

Sentences 60

Difficult sentences 19

Words 1186

Complex words 169

Characters 5560

Syllables 1836

PIL 3

Sentences 136

Difficult sentences 47

Words 2601

Complex words 410

Characters 12654

Syllables 4204

Table 6.1 shows the text composition of the PILs contained some variance in its struc-

ture. Thus following analysis were necessary to determine the acceptability of its com-

parison. The first was an exploration of the overall expected reading skill needed to

easily understand the text presented in Table 6.2.

Table 6.2: Mean PIL readability scores.

PIL readability

PIL 1

Readability score (ARI) 11th Grade

Readability score (Coleman-Liau) 11th Grade

Readability score (SMOG) 12th Grade

Continued on next page
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Table 6.2 – continued from previous page

PIL readability

Readability score (Gunning-Fog) 13th Grade

Readability score (Flesch-Kincaid) 11th Grade

PIL 2

Readability score (ARI) 11th Grade

Readability score (Coleman-Liau) 11th Grade

Readability score (SMOG) 12th Grade

Readability score (Gunning-Fog) 13th Grade

Readability score (Flesch-Kincaid) 10th Grade

PIL 3

Readability score (ARI) 11th Grade

Readability score (Coleman-Liau) 12th Grade

Readability score (SMOG) 12th Grade

Readability score (Gunning-Fog) 13th Grade

Readability score (Flesch-Kincaid) 11th Grade

Table 6.2 shows that all indexes gave consistent scores for the PILs within 2 grades for

the expected education level needed to easily understand the documents. The Gunning-

Fog index was observed to give higher scores in all cases which may indicated a need to

calibrate the consensus algorithm to automate the selection of particular sentences that

are too hard to understand.

Automated identification of PIL sentences that are too hard to understand

by general audiences

The scores of five readability indexes (ARI, Coleman-Liau, SMOG, Flesch-Kincaid and

Gunning-Fog) were used to identify sentences that were too hard to be understood by

general audiences. The procedure assessed a sentence to be too hard to be understood if

three or more indexes scored the sentence above 9th grade. An average of 34% (sd=2%)

of the PILs’ sentences were deemed to be too hard to understand. The overall readability

scores for each PIL are presented in Fig 6.1.
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Figure 6.1: Readability scores per document.

Figure 6.1 shows that all the selected readability indexes gave similar scores to the

three selected PILs. Which would mean all the indexes qualified the documents as

being similar in their difficulty to be understood. Based on the previous results it was

concluded that a comparison between sentences taken from these documents would be

valid.

Issue coverage

Three aspects of the participants feedback were measured summarized in Table 6.3: the

expected level of understanding of the document by general audiences based on the Cloze

procedure score; the coverage of essential aspects to ensure information quality with the

EQIP score; and the participant perception of document quality with a qualitative scale

(Document ready to be used, needs minor corrections, needs major corrections or needs

redesign).

The EQIP scale is a peer validated scale to ensure quality of information on clinical

information intended for patients. Eqip recommendations are: For scores above 75%

document is ready for use, above 50% can be used but you should consider doing a

revision within 1-2 years, bellow 50% the PIL must be revised asap.

The Cloze procedure generates scores which are strongly correlated to the readers per-

ception of the degree of difficulty in the narrative and the understandability of the

document. It is suggested a minimum score of 57% is needed to ensure understandabil-

ity.
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Table 6.3: Participants’ feedback on the selected PILs.

Participants’ feedback

PIL 1

Number of reviewers 27

Graded ready to be used 15%

Graded minor corrections 54%

Graded redesign is needed 23%

EQIP avg score 59%

Cloze procedure score 33%

PIL 2

Number of reviewers 30

Graded ready to be used 30%

Graded minor corrections 60%

Graded redesign is needed 10%

EQIP avg score 74%

Cloze procedure score 53%

PIL 3

Number of reviewers 26

Graded ready to be used 38%

Graded minor corrections 62%

Graded redesign is needed 0%

EQIP avg score 80%

Cloze procedure score 54%

The observed results in this section show that only one of the PILs could be considered

ready to be use in its current version by EQIP and none cover the minimum score to

ensure understandability base on the Cloze procedure. It was also noted that only in

the first case were this scores greatly bellow the recommendation while the other two

cases were near the borderline. In all cases the majority of the participants indicated

that the current documents had only minor or no issues (69% PIL1, 90% PIL2, 100%

PIL3). These results show the PILs analysed in this study contained less issues than

those analysed in the previous chapter.

Feedback visualization

The designed Webtool has the capacity to identify specific sentences in the document in

an automated manner and generate a report of the PIL readability for the PIL authors
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as shown in Figure 6.2.

Figure 6.2: Readability report.

This report would in a first instance give a provenance of why each specific sentence

was chosen and link the revisions with known issues to help in further instances when

revising other PILs. In addition, it would provide a base of the understandability of the

current document that would help quantify the overall effect of the revision process in

latter stages.

Figure 6.3 shows the visualization of the comments given by the participants to each

section of the PIL. This would help the researchers identify specific sections were the

participants had most issues and easily peruse all the comments given to that section.

Figure 6.3: Comment visualization.

Finally a series of semi-structured interviews with 3 of the PIL authors researched. This

was done to present the public feedback results on their results via the Webtool and

receive feedback on the value it presents to them when designing PILs. All participants

concluded that the Webtool presented value to PIL authors. They considered the vi-

sualization of public comments related to each section of a PIL to offer the most value

and that public and patient feedback is of upmost importance to create high quality
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information. Also, everyone considered that keeping jargon understandable and control-

ling the length of the document are the two greatest challenges when developing a PIL.

Other observations included the perception that current PILs have issues which must

be resolved and that this issues currently affect the patients’ decision to join RCTs. All

authors expressed that just identifying and visualizing sentences, which are too hard to

understand is not enough to help PIL authors, but that an idea on how to correct the

sentences must be given.

6.3.2 Employing a web platform and crowdsourcing to revise PIL sen-

tences that are too hard to be understood by public audiences

The results from this study demonstrated that crowdsourcing is a valid option to revise

specific PIL sentences. In the following analyses was demonstrated the quantitative im-

provement in readability of sentences that were deemed to need graduate, teacher and

researcher levels of skill in reading to be easily understood. It was shown that partic-

ipants who properly understood the task and were committed could provide valuable

revisions even when their reading skill was lower. These can greatly increase the engage-

ment of general audiences and help identify issues that are commonly omitted in the

current PPI groups as it was shown the previous chapter that participants with lower

level of education are significantly more susceptible to identify issues as severe where

more educated participants would classify the same issues as minor even when those

issues could make the document incomprehensible to general audiences.

Sample

117 public participants

Sample Size

The target for this study was to recruit 120 participants to revise PIL sentences at

graduate, teacher and researcher difficulties. Guidance for sample size in feasibility

trials Julious (2005); Sim and Lewis (2012) varies with recommended numbers between

12 to 30+ per arm.

Recruitment

The MTurk crowdsourcing platform was used to recruit 117 public participants who

resided in the UK by placing a Human Intelligence Task (HIT) to provide revisions to

27 original PIL sentences.
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Procedure

The study will be composed of 9 arms, each of the arms will present the same tasks to

the revisers but in different order. The tasks consist of rewording 9 sentences that have

been determined require a reading skill above 9th grade. The order of the tasks will be

fixed within each branch. The study will have a staggered start, i.e. Participants in the

1st branch will start by rewriting the first sentence, while participants in the 2nd branch

will start with the second sentence and so on.

Analysis and measures

The necessary reading skill to understand each sentence has been assessed by employing

an agreement algorithm between the scores of four commonly used readability indexes

ARI, SMOG, Gunning-Fog, and Flesch-Kincaid. The algorithm evaluated the Coefficient

of Variation between the reported scores for each of the readability indexes. Sentences

with coefficient of variation above 0.2 were excluded. A selection of 9 sentences with

average readability scores between 10th grade and 12th grade was made. The random-

ization of the participants will be done by an automated PHP algorithm in the website.

The algorithm will randomly assign the participant to one of the branches which have

not yet completed their recruitment at the start. The performance of the revisers will be

assessed by observing the time taken to complete each task and the readability score of

the proposed revised sentence. The readability of the revised sentences will be obtained

by employing the procedure previously described.

Results

Participant performance

Each participant was given 9 sentences to revise, Table 6.4 shows the required time

to revise a sentence and the time percentiles the participants expended revising each

sentence. It was found 95% of all participants (6 fully excluded participants) could help

revise at least the easier sentences when they were committed to the task. From those,

only 40% (46 participants) could help revise middle difficulty sentences and only 20% (23

participants) with an assessed graduate level reading skill could help improve the most

difficult sentences while guarantying the participant had at least a basic understanding

of the sentence. Participants with a GSCE reading skill level were found to provide

revisions with lower readability scores improving the mean readability of the sentences

by 3.5 grades in comparison with 2.5 grades improvement from the A-level group and

2.8 grades for the graduate group.
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Table 6.4: Time expended on each sentence per participant.

Participant performance

GSCE skill level

n 71

Mean time 0:04:32

Mean readability improvement (US Grades) 3.5

A-Level skill

n 23

Mean time 0:05:03:78

Mean readability improvement (US Grades) 2.5

Graduate level skill

n 23

Mean time 0:04:02

Mean readability improvement (US Grades) 2.8

Total number of participants accepted 117

Participant selection

The Cloze procedure was employed to select participants, the participants were presented

with sample sentences in which some words were omitted and asked to fill-in the blanks.

The participants must be able to correctly fill at least correctly 30% of the spaces for

their revisions to be taken into account for sentences of that difficulty.

This prove to be empirically a good cut point between the use of synonyms, grammar

mistakes in filling the options and participants not having a clear enough understanding

or interest in the task to provide good sentence revisions. With this method the feedback

of low educated participants who understood the task and proposed revisions based on

employing synonyms to complex words were also included for consideration.

Crowdsourcing the revision of PIL sentences

The second main part of this study assessed the use of crowdsourcing to revise PIL sen-

tences that were deemed to be too hard to be understood by public audiences. A subset

of 27 PIL sentences were selected based on their difficulty and topic, three levels of diffi-

culty were established (graduate, post-graduate and professor) and the topics were based

on the extended EQIP guidelines. 677 sentence revisions were provided by 117 partici-

pants who were recruited via the MTurk platform. Employing crowdsourcing to revise

PIL sentences was found to improve the readability of the sentence by at least 1 grade

(US school grade) in 70% of the cases (nrev = 677, npar = 117, avgimp = 3.2 median =
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2.5, percentile25 = 0.66, percentile30 = 0.99, percentile50 = 2.5, percentile75 = 4.9),

where nrev is the number of proposed revisions collected, npar , is the number of partici-

pants in the study and avgimp is the average improvement in readability of the proposed

revision with respect to the original sentence. Figures 6.4 and 6.5 shows the time ex-

pended revising the sentences based on their difficulty ranking.

Figure 6.4: Time taken to revise a sentence based on the sentence difficulty

Figure 6.4 shows a box plot of the mean times needed by the participants to revise

the original sentences. Each selected PIL sentence was catalogued as needing graduate,

teacher or researcher reading skill level to be easily understood. Participants were clas-

sified in accordance to their reading skill into three groups GCSE (Blue), A-Level (Red),

Graduate (Green). It was observed that the time needed to revise a sentence increased

as the difficulty of the original PIL sentence raised which can be confirmed in Figure 6.5.

In addition, it was observed an increase in the variance of the times needed to revise the

sentences linked to participants with lower reading skills and also to the increase in the

original PIL sentence difficulty. These results observed the expected behaviour of the

system and gave empirical data on how to identify bad revisions based on the expected

times of the participants.
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Figure 6.5: Linear association between sentence difficulty and time taken to revise it

A multivariate linear regression model was used to assess the inherent associations of

the sentences textual characteristics and with the time needed by the participants to

reword them. The independence of the observations was assessed by a Durbin-Watson

statistic of 1.816.

A total of 59 extreme outliers were identified and excluded from the analysis, exploration

of the data showed this corresponded to cases were the participant interrupted their tasks

and concluded them at a later date.

The model showed a statistically significant association between the time needed by the

participants to revise a sentence and the sentence difficulty (p < 0.001), the number

of characters in the sentence (p < 0.008) and its readability scores (ARI (p < 0.001),

Gunning-Fog (p < 0.016)), R2 = 0.221, F (4, 672) = 47.659, p < 0.001. The regression

equation found by the model was Duration = 18.52 + 41.1SentDif + 0.5NumChar +

10.3ARIScore− 5.5GunFogScore

This model indicates that an association between the readability of the original sen-

tences (given by the readability scores), their complexity (as denoted by the length in

characters), the level of improvement in readability (observed as the mean difference

between the readability score of the original sentence and its revisions) and the time
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the participants needed to revise the sentences. These results are consistent with the

expected performance of the system.

Readability improvement

The last sections have shown most participants were able to provide revised sentences

that were easier to understand than the original sentence. As a final part of this analysis,

the factors associated to these readability improvements were searched. It was found

the mean improvement on the readability of the proposed revisions was linked to the

presence of complex words in the original sentence, the length of the original sentence

and the time needed to revise the sentences. This confirms the expectations of easier

sentences producing less improvement as the revisions need lower changes.

A multivariate linear regression model was used to assess the inherent associations of

the sentences textual characteristics and with the time needed by the participants to

reword them. The independence of the observations was assessed by a Durbin-Watson

statistic of 1.78.

A total of 59 sentence revisions were excluded from the analysis as exploration of the

data showed they corresponded to cases were the participant interrupted their task and

concluded them at a later date.

The model showed a statistically significant association between the improvement in

the readability of the sentence and the number of complex words and characters in

the original sentence, and the time required for the participant to revise the sentence,

R2 = 0.407, F (3, 676) = 47.659, p < 0.001. The regression equation found by the model

was Improvement = −1.89 + .42CompWords− .006Time+ .034NumChar

6.3.3 Assessing the viability of the proposed revisions under the PIL

authors perspectives

A feasibility study on employing the MTurk crowdsourcing platform to identify the

best proposed revisions for PIL sentences that are too hard to be understood by public

audiences.

Sample

32 public participants
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Sample Size

The target of this study was to obtain 2430 submitted grades for 81 revisions of 9 original

sentences. This was considered enough to test the viability of employing an Anova test

to identify preferred revisions based on the grades given to each particular revision by

the participants. This study was limited in its scope by the restrictions of time and

resources available at the time as assessing even a minor sample of all the revisions to a

particular sentence would have required hundreds of participants.

Recruitment

Adult participants who resided in the UK were recruited by posting a Human Intelligence

Task (HIT) on the UK Amazon Turk platform. A reward of $1 usd was granted for the

completion of the task. The participants were selected and grouped based on their

education level (GCSE, grad and post-grad).

Procedure

A set of 27 original PIL sentences was selected based on their difficulty and topic. A set

of 9 random revision options for each original sentence was presented to each participant.

The task consisted of ranking the options in order of preference to replace the original

sentence.

Analysis and Measures

The necessary reading skill to understand each sentence has been assessed by employing

an agreement algorithm between the scores of four commonly used readability indexes

ARI, SMOG, Gunning-Fog, and Flesch-Kincaid. The algorithm evaluated the Coefficient

of Variation between the reported scores for each of the readability indexes. Sentences

with coefficient of variation above 0.2 were excluded. The participant preference was

measured based on the ranking grade given to each option. A one-way Anova model

was used to identify significant differences in the preference for a particular revision.

Results

Validation of public revisions’ of PIL sentences via crowdsourcing

The final part of this study assessed the use of crowdsourcing to find the best revisions for

the original sentences. 2,394 revisions were assessed by 32 participants. Each participant

was presented with 9 randomly selected options per sentence for 9 original PIL sentences
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and asked to rank them. A one-way ANOVA test was used to determine if there were

statistically significant differences in the grades given by the participants between a

set of 9 proposed revisions for sentences that were deemed too hard to be understood

by general audiences. Only in too cases were found statistically significant differences,

(F (26, 505) = 2.766 and F (26, 505) = 2.637 both with p < .001). A Tukey post hoc test

revealed that the grades given to these proposed revisions were statistically significantly

less (indicating a higher preference for those options) (.37± 2.753, p < .001) and (.89±
3.381, p < .001) than other options.





Chapter 7

Discussion and Conclusions

7.1 Summary of findings

This section highlights the main findings of the research project, it is divided in three

main areas: the analysis of PIL textual characteristics, the analysis of public feedback to

PILs and the analysis of the effect on sentence readability of employing crowdsourcing,

and content analysis techniques to identify, revise and validate readability issues through

a Webtool.

7.1.1 PIL characteristics (Chapter 4)

The first objective of this thesis was to understand the association of various textual

characteristics of the PILs and the performance of clinical trials. This correlational study

analysed 58 NIHR funded trials with publicly available PILs. The performance of each

PIL was measured based on the percentage of the planned sample actually recruited by

the trial. The trial information was provided by the NETSCC and included the type of

trial, the clinical area researched, the sample size, project dates, trial duration, setting,

number of recruitment centres, and the trial ICD10 and HRCS codes.

Three statistically significant models were found in this study, showing strong associa-

tions between the Coleman-Liau (R2 = 0.86, p = 0.026) SMOG (R2 = .876, p < 0.001)

and Flesch-Kincaid (R2 = 82.6, p < 0.001) readability index scores with the percentage

of the planned sample recruited by the trials. The first model was a univariate linear

regression between the percentage recruited and the Coleman-Liau score. The second

model was a multivariate linear regression model for the SMOG index, which included

associations with there being less than 10 recruitment centres, being a treatment evalua-

tion trial and having a diagnostic intervention. The final model describes a multivariate

linear regression model for the recruited percentage of the planned sample that included

109
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associations with the Flesch-Kincaid score, the number of words associated with Joy

present in the document, the sample size being increased during the study, being a drug

intervention and the number of words associated with Negative sentiments. This is the

first time that such strong associations have been demonstrated between PIL readabil-

ity scores and trial recruitment rates, suggesting that PIL content does influence study

recruitment rates. An alternative hypothesis being that carefully designed trials would

focus more attention to the quality of all trial aspects, which would be reflected in higher

overall performance.

7.1.2 Public feedback on PILs (Chapter 5)

The main objective of the second study was to assess the characteristics of public feed-

back on PILs. This descriptive study confirmed significant differences between both

understanding of key PIL content (such as the risks that trial participants face) and

overall quality perception of the PIL text based on the participants’ education level

(GCSEs, Undergrad and Graduate). The results confirmed that understanding of the

key information in PILs increased with the level of education (R2 = 0.75, p < 0.01). The

percentage of correct answers to questions about key trial details given by the GCSE

educated group did not vary significantly from their expected accuracy if they choose

their answers randomly. Also, no significant association was found between the partic-

ipants perception of PIL quality and their understanding of the key trial information,

for all of the groups.

Thematic analysis of comments focused on specific parts of PILs and those referring to

the overall document showed different roles, themes, and amounts of emotion. General

comments were found to be more emotive and express commendations and endorsements

or directly confront the author. On the other hand, specific comments contained more

requests for change or further explanation or pointed out mistakes in the information in

a neutral tone.

The thematic analysis showed that 86% (128 of 149 comments) of the topics approached

by the participants in their specific comments corresponded with the topics listed in

the Expanded EQIP scale, which is a validated instrument to assess the quality of

information intended for patients. Other topics mentioned by the participants that

were not directly present in the scale were: the consent and randomization processes,

the presence of redundant information, and bad writing, including grammar, spelling,

and punctuation mistakes or the use of inappropriate language. Looking at correlations

between participant comments and understanding (measured as the percentage of correct

answers they gave), the only correlation that was statistically significant was the number

of specific comments given by a participant (R2 = .196, p < 0.01).
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7.1.3 Employing content analysis, readability indexes and crowdsourc-

ing to improve the readability of PILs (Chapter 6)

PIL author feedback on the proposed Webtool

The feedback from a focus group of 5 PIL authors made it clear that a Webtool to help

them revise PILs would be of value to them. This Webtool had the capability to collect

public feedback via a website, permit the assessment of PIL quality and understanding of

key trial details through questionnaires based on the extended EQIP guidelines, calculate

the document readability metrics, highlight sentences with readability issues, and present

visual reports of this data via a website for PIL authors. The PIL authors ranked the

visualization of comments related to each section of the PIL as the most useful feature

of the platform. They expressed their belief that some of the EQIP questions would not

be appropriate for all PILs, and that it was necessary for the Webtool to give advice on

how to solve the readability issues after identifying them.

Identifying PIL sentences that are too hard to be readily understood

Five different readability indexes were used to assess the readability of the PILs in two

studies. The first study, assessed the overall readability of 58 documents and found no

significant differences were found in the readability scores given by these indexes to the

full text of the PILs. In our third study we employed the readability scores to identify

particular sentences that were too hard to be widely understood by public audiences for

3 PILs in current use by considering the degree of agreement between the readability

scores given to each sentence. All PILs were found to have overall readability scores

above 10th grade in all the indexes and an average of 34.2% of the sentences being

deemed to be too hard and a standard deviation of 2.5. Sentences with more than 15

words and for which at least three of the indexes provided scores above 9th grade, which

is the maximum reading difficulty score suggested by the literature for information that

needs near universal understandability.

Crowdsourcing the revision of PIL sentences

The third study recruited 117 public participants via MTurk to obtain 677 revisions

for 27 original PIL sentences that were deemed to be too hard to be easily understood.

Significant associations were found between the number of complex words and characters

in the original sentence and the readability improvement of the proposed revisions. The

readability improvement was also found to be negatively associated with the time the

participants expended revising the sentence, (R2 = .407, p < 0.001).
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The average time expended by the participants reviewing the sentences was 4:33 minutes

per sentence with interquartile range of [Q1 = 2 : 39, Q3 = 5 : 50] minutes. The time

taken was found to be associated with the sentence difficulty, the number of characters

in the original sentence, and two readability scores (ARI, Gunning-Fog).

Validation of the proposed revisions of PIL sentences

A random sample of 9 proposed revisions for each of 9 PIL sentences was selected to

be validated via crowdsourcing. 32 people viewed a set of 266 proposed revisions and

used a unipolar scale to assess their readability. A one-way ANOVA found statistically

significant preference for only two of the proposed revisions based on the grades given by

the participants. This shows the participants did not show a clear preference between

most of the proposed revisions for the original sentences. A hypothesis can be made

that most of the proposed revisions are too similar with only one revision cycle as most

participants may have focused on addressing only one issue per sentence.

7.2 Research limitations

Specific limitations of each study have been described in the corresponding chapter, this

sections focuses on highlighting those limitations that are particularly important for

future research in the area.

First, the analysis of public feedback on PILs was focused on a limited set of 3 PILs

that presented the most readability issues from the previous study. This was done to

ensure the largest coverage of PIL readability issues when assessing the participants’

perception of PIL quality and studying the association between the essential topics on

trials proposed by the literature with the topics approached by the participants’ feed-

back. Further studies of the participants’ response to more diverse PILs will be required

to comprehensively understand the associations between PIL readability, comprehension

and perception of quality.

Second, the results obtained from the study on employing content analysis and crowd-

sourcing via a Webtool to identify, revise and validate readability issues employed several

sub-studies. When public participants were required for a sub-study they were recruited

via the Amazon Mechanical Turk (MTurk) platform. Further analysis of the data shows

that the time and day the tasks are published on MTurk may affect how fast participants

are recruited and should be explored in future research. In addition, the increase in skill

as MTurk participants engage in revision tasks and their effects on their performance,

perception of quality and comprehension level must be added to their current statistical

models.



Chapter 7 Discussion and Conclusions 113

7.3 Research implications

This section focuses on the implications of the results of the empirical studies present

in this research. The descriptive study on the textual characteristics of PILs corrobo-

rated the initial hypothesis that readability of the PILs was correlated with the recruit-

ment rates to RCTs by finding significant associations between readability scores of the

SMOG, Coleman-Liau and Flesch-Kincaid indexes given to each PIL and the percent-

age of the sample that was recruited to the corresponding RCTs. This suggest that

identifying and correcting readability issues in PIL documents could increase the overall

recruitment to trials, but a rigorous randomised study within a trial (a SWAT) would

be needed to confirm this.

The thematic and content analysis of the public feedback to PILs with serious readabil-

ity issues confirm the literature findings that the education level of the participants has

a significant impact on their understanding and perception of the PIL quality. In ad-

dition, it showed there is no significant correlation between the participants’ subjective

perception of quality and their understanding of the information. Quality perception

diverges between participants of different education levels across all PILs with only 14%

of the GCSE participants believing the PILs presented minor or no issues in contrast to

68% for undergrad participants and 71% for graduates.

Public comments on PILs were found to be associated with good understanding of PIL

content only when they applied to specific sections. This implies the need to incorporate

alternative systems or procedures to assess the readability of the PILs instead of the

public feedback obtained from Patient and Public Involvement (PPI) groups, as the

current definition of public involvement does not permit the direct assessment of how

much information was understood by the participants.

The PIL author feedback unanimously agreed that there are readability issues in the

current PILs that affect the participants’ decision to join RCTs. They also believed

that not only is it necessary to identify these issues, but also to propose solutions to the

authors to increase the quality of the PIL documents. Several descriptive studies demon-

strated that employing content analysis metrics, readability indexes and crowdsourcing

can identify, revise and validate sentences that are too difficult to be understood by

public audiences. Employing crowdsourcing to revise PIL sentences was found to im-

prove the readability of the sentence by an average of 3.2 grades (US school grade) with

a median of 2.5 grades and an interquartile range of [0.67,4.9]. This implies employing

crowdsourcing to revise PIL sentences can bring appreciable benefits in improving the

readability of the sentences in 75% of the cases and it should be considered by PIL

authors in addition to PPI groups when seeking to improve PIL readability. There was

significant variation in the readability improvement of the proposed revisions. 41% of

this variance was explained by the number of complex words present in the sentence, the
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number of characters and the amount of time the participant expended in the revision

(R2 = 0.41, p < 0.001).

The following sections give consideration to the specific impact this research project

could have on the core stakeholders.

Trialists

A large impact of this project would be represented by the future application of the

proposed methodology to design and ensure PILs to low risk trials are easily understood

by their audiences. One of the effects of the current proportionate approach to seeking

consent is that documents for trials with low risk to participants face less oversight,

which may explain findings of Chapter 4 were it was found associations between the

readability of the documents and the number of recruiting centres, the type of trial and

the presence of emotive words.

Policy makers

Many independent works have reported that the documents used to inform participants

contain severe readability issues that may have made them unfit for purpose as discussed

in Section 2.1. Creating a system that helps quantify the impact of the revision process

on the readability of the documents would be by itself a valuable tool for policy makers.

In addition, this tool could help identify associations between document readability and

trial recruitment and retention rates.

Practitioners

One of the key issues of medical practitioners when inviting participants to clinical trials

is to maintain equipoise Elliott et al. (2018), where practitioners find difficult to approach

all potential participants and held preconceptions on the effect of the treatments. This

biases is commonly transmitted through wording, poorly balanced information or direct

recommendation to the potential participants Elliott et al. (2018).

Creating documents that are easily understood by all participants could help alleviate

these issues by presenting a more measured balance of the essential topics.

Further research

Implementing this research as a national linked database could facilitate the identifi-

cation of solutions to readability issues by cross-referencing the proposed revisions to
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similar sentences and terminology with the change made by the researcher and the im-

pact on the documents readability and the trials recruitment and retention rates.

In addition, a similar methodology to receive public feedback on the practitioners pre-

sentation of the topics can be explored in future research, by presenting a video of a

practitioner to MTurk participants and obtaining their feedback, assessing their under-

standing of the information and analysing their preferences.

7.4 Future work

Based on the previous considerations, future work to expand this research project should

include a comparative analysis of the use of crowdsourcing to revise PIL sentences from

a diverse group of PILs, taking as factors the day and time the task is submitted in

the MTurk platform, the RCT type and research area, the overall readability of the

PIL document and the literacy skill of the participants. In addition, further analysis

on the effect of emotive text (or its lack thereof) in the reader capacity to understand

and remember PIL information when in an emotive state is needed. An study where

the PIL authors assess the best revisions identified by the participants based on their

content, appropriateness and quality should be added. Finally, a study to compare the

original documents to revised PILs based on the proposed revisions of PIL sentences

would permit quantify the effect on the readability of the complete document.

7.5 Discussion

This research project has shown the use of crowdsourcing can significantly improve the

readability of leaflets intended to inform potential participants in randomized controlled

trials. One of the key issues identified in the current proportionate approach to seek in-

formed consent based on the risk to the patient is that documents intended for trials with

lower risks commonly pass oversight without needing to ensure they are understandable

to the intended audience. Making an objective measurement of the understandability of

a document is also an issue with the current division of Public Involvement vs research,

where the PIL authors can not assess the level of understanding of the reader when

working with a Patient and Public Involvement group or directly use participant data

as part of the research as this would make them fall outside the scope of PPI.

Crowdsourcing is thus a valuable tool to provide the essential information the PIL au-

thors need not only to obtain revisions of specific sentences that could also be obtained

with a PPI group but to quantify the effect the revision process had in the readability of

the document final version. This is not to say this proposal sought to fully replace the

human element in the process of deciding how to correct the PIL issues. The proposed
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framework just present an alternative way to collect feedback from participants while

using a Webtool in a manner that helps quantify the readability of the original version,

keep track of readability issues and the provenance of potential solutions. The authors

will receive the participants’ feedback, the visualization of the readability issues identi-

fied by the system with readability indexes and the preferred proposed revisions made

and selected by public participants. Then, they will make the corrections base on the

professional knowledge and facilitated information. The system can then also quantify

the readability of the final version to help understand the impact this process had on

the PIL readability. Based on the empirical data of this project, this process could take

as few as 10 days excluding the time needed for the researcher to revise the document.

7.6 Conclusions

During the last two decades, several studies have consistently found readability issues

in PILs intended to inform participants who are being recruited to RCTs. Solving these

issues has become a priority area of research for UK organizations linked to health

research and have brought forward the current model of proportionate approach to

seeking consent. The Table 7.1 presents a comparison between the current model and

the proposed framework to design PIL with better readability.

The main objective of the first study was to assess the readability and characterize PILs

supported by the HRA with publicly available documents. This research project focused

on identifying associations between trial recruitment rates and PIL document charac-

teristics. A linear analysis showed significant correlation between the readability score

(Smog index) and the recruited proportion of the planned sample, having 10 or less

centres to recruit participants, and being a trial for evaluating a treatment. It was also

found significant associations between the recruited proportion of the planned sample

and the Flesch-Kincaid reading score, the amount of words related to joy and nega-

tive emotions, having the sample size increased and having a drug intervention. When

grouped by type or research area the PILs demonstrated large variances in their num-

ber of words, characters, syllable, sentences and complex words, but all the readability

indexes gave consistent measurements on the education level needed to understand the

PILs in all cases requiring more than 10th grade education and thus being above the

literature recommended maximum limit to be easily readable by general audiences.

A comparison of the emotion present in the PILs with news articles from the BBC, Daily

Mail and Hello Magazine to anchor the scale with a gradient of texts intended to inform

different segments of public audiences. Here the results shown that the PILs contained

significantly more words related to positive emotions and significantly less related to

negative emotions than any of the other groups. On the other hand, the PILs included

significantly less words related to other emotions (anger, anticipation, disgust, fear, joy,
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sadness, surprise and trust) assessed. These results shown that the readability of PILs

and their proportion of emotive content can be associated with the recruitment rates

on their trials. The heavy skew of positive to negative words and lack of words related

to other emotions could be a result of the current guidance on maintaining a respectful

tone of voice while engaging the patient, but literature on emotion and behaviour show

that readers in emotive states may find it difficult to pay attention, understand and

remember information which lacks emotive stimulus or that greatly diverges from their

emotive state. This implies a need to further research the effect of emotive text (or lack

thereof) on information intended for patients who maybe in an emotional state.

The main focus of the second study was to explore the associations between participant

understanding and their perception of information quality in public audiences. The

literature in the area has consistently found severe issues with the readability of PILs

for recruiting participants into RCTs, and that most RCTs struggle to successfully

recruit at least 80% of their planned samples. Even though this has been a priority

area of research for UK health research organizations in the last two decades, the study

confirmed the issues expressed in the literature on current PIL leaflets and explored a

novel approach to understanding these issues.

Three groups of public participants were studied based on their education level (GC-

SEs, Undergrad, Grad) who assessed 4 PILs with significant readability issues based on

four readability indexes (ARI, Gunning-Fog, Smog, and Flesch-Kincaid). No significant

association was found between their qualitative perception of the quality of the PILs in-

formation and their understanding of the information for any of the groups. The groups

presented distinct impressions of the PILs quality in all cases, but the Undergrad and

Graduate groups had significantly more participants who only recognized minor o no

quality issues with the leaflets (15% against 68% and 71% respectively). This means

a simple assessment of the PIL where a group of recruited participants use a scale to

determine if it can be used is an unreliable method to measure the quality of RCT PILs.

The thematic analysis of the participants’ feedback showed only comments associated

to specific sections of the PILs were correlated to the participants’ understanding of

the information. In addition, the intentions, topics and emotions of general and specific

comments were found to be significantly different and the comments given by the par-

ticipants were found to closely follow the identified topics by EQIP guidelines to assess

information quality. This thematic analysis also showed that employing focus groups to

review the PILs intended to recruit participants into RCTs can help identify issues in the

documents, but the process must be guided to focus the participants on giving specific

feedback instead of emotive context. Furthermore, the analysis shown some areas that

are not currently not directly assessed by the EQIP scale like the clarity of the random-

ization process, the inclusion of repeated or redundant information, and the presence of

bad writing (grammar, spelling, and punctuation mistakes or the use of inappropriate

terms).
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These results have generated insights on some aspects of the current HRA model of

“proportionate approach to seeking consent”, which seeks to separate clinical research

and public involvement, where public involvement is defined as “research being carried

with or by members of the public rather than to, about or for them”. Given that the

current HRA guideline to address PIL information quality issues is to engage a Patient

and Public Involvement (PPI) group, this definition discourages the researcher from

assessing the participants’ understanding of the PIL information, and instead asks them

to rely directly on the participants’ perception of quality. As the study shows, these

assessments do not reliably reflect the PIL’s capacity to inform the participants about

key issues they need to consider when deciding whether to join the trial.

The descriptive studies on employing readability indexes and content analysis to identify

and visualize issues in the PILs were found to be of great value by the PIL authors, in

addition their feedback indicate that it is necessary to provide proposals on how to resolve

these issues. Several descriptive studies analysed the use of crowdsourcing to obtain and

validate proposed revisions. It was found that in at least 70% of the cases the readability

of the sentence improved by 1 grade or more; sentences that were harder to read showed

greater improvements. The validation of the proposed revisions via crowdsourcing only

found statistically significant differences in the grades given to revisions in two cases,

which shows the participants did not have a clear preference for any particular revision

in most cases. This implies the need to employ other validation methods or receive

expert feedback on the revisions.

In conclusion, this research project has found current PIL documents still contain read-

ability issues consistent with findings reported in the literature review; that there is a

correlation between readability scores and the recruitment rates to RCTs; that readabil-

ity indexes can consistently identify readability issues in PILs with large divergence in

their lexical characteristics; that the public feedback on PILs follows the expected topics

proposed by the literature to assess information quality; that exist significant differences

in the participants’ perception of the issues in the documents depending on their educa-

tion level; and that employing crowdsourcing to revise PIL sentences can improve their

readability by at least a grade in 70% of the occasions.
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A.2 Study II



Appendix B

Recruitment materials

B.1 Study I

127





Appendix B Recruitment materials 129



130 Appendix B Recruitment materials

B.2 Study II

Dear Colleague, 

 

Subject: Opportunity to join workshop on improving patient information leaflets for clinical research 

(CPD approved) 

I‘m writing to invite you to participate in the “Web 4 Public Involvement” workshop. This workshop 

will help you create a better patient information leaflet (PIL) for recruiting patients to your clinical 

study by employing web and text analytic techniques to streamline the public involvement process. 

Places in this workshop are limited. If you are interested in participating, please email a draft 

patient Information leaflet that you would like to improve to fss1g15@soton.ac.uk in the next 7 

days and then attend one of our 90 minute workshops in May in the SGH Library PC room. In your 

email please state your first and second choice of the following times: 

 Mon 6 May 7:00-8:30 

 Mon 6 May 9:00-10:30 

 Mon 6 May 14:30-16:00 

 Thu 9 May 7:00-8:30 

 Thu 9 May 9:00-10:30 

 Thu 9 May 14:30-16:00 

An additional workshop session can be scheduled on a personal basis if none of these slots work for 

you. If so, please state which date and time would suit you best. 

In the workshop you will be given a copy of your PIL to revise together with an online feedback 

report and other material to help you improve its ease of understanding by the public. In the last 20 

minutes you will be asked to assess the usefulness of the web tool you are using and other feedback 

via on screen questions.  

This workshop will give clinical researchers associated with the University of Southampton the 

opportunity to apply for CPD credits. The results of the workshop will be used to quantify the effect 

of including sentiment and content analysis as part of the feedback process, on the final document 

readability and capacity to inform the patients. Researchers who participate in the workshop will 

qualify as co-authors in the final publication of this research.  

We keenly await your response, 

 

Fernando Santos,  

EPSRC PhD student in Web Science. 

University of Southampton 
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Table C.1: PIL characteristics.

PIL id Words Characters Syllables Sentences Complex words

p6 1348 6239 2068 76 175

p7 1437 6482 2104 89 141

p11 1867 8522 2780 88 202

p12 413 1967 643 18 59

p13 1704 8022 2599 85 236

p14 1572 7041 2292 70 177

p18 522 2409 785 19 66

p19 1273 5819 1966 61 176

p23 817 3821 1242 45 110

p25 1861 8169 2709 93 183

p27 1791 8449 2742 99 251

p28 2030 9369 3067 130 240

p29 1784 8487 2820 91 277

p31 1271 6168 2086 75 228

p33 2184 9992 3298 107 261

p35 4915 22608 7437 212 604

p37 1759 8937 3028 88 351

p38 5849 25991 8526 235 608

p39 1419 6842 2249 69 191

p40 2706 12207 3996 144 280

p41 1900 8831 2884 97 230

p47 871 3990 1356 46 110

p49 947 4481 1426 50 118

p50 2266 11143 3787 153 382

p52 1762 7988 2669 94 214

p56 1858 9076 2936 71 263

p64 3066 14358 4752 127 407

p68 522 2651 888 19 101

p71 463 2164 710 22 63

p75 701 3366 1128 35 117

p79 624 3025 1052 22 111

p81 586 2491 808 22 41

p89 1755 7960 2632 112 205

p90 5552 25884 8436 291 765

p93 1358 6227 2064 57 163

p96 775 3644 1204 32 107

p100 1049 5127 1698 51 156

Continued on next page
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Table C.1 – continued from previous page

PIL id Words Characters Syllables Sentences Complex words

p101 2087 9463 3152 102 252

p102 1030 4603 1538 62 135

p104 1220 5630 1871 64 144

p108 517 2345 759 16 57

p112 1089 4898 1571 78 99

p114 664 2948 958 24 65

p117 759 3488 1142 41 92

p118 1520 7288 2433 74 237

p119 966 4464 1473 40 128

p120 1262 5994 1911 58 151

p121 874 4030 1328 48 118

p122 1693 8030 2685 78 234

p125 989 4515 1488 57 112

p129 846 3962 1304 44 120

p131 565 2559 830 22 57

p132 878 3861 1297 41 97

p134 2848 12431 4109 146 311

p138 2119 9546 3068 109 222

p140 1551 7123 2377 85 203

p142 2364 10673 3450 115 260

p144 1008 4738 1582 43 139
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