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Executive Summary  

The value of better chronic disease management 

Chronic diseases, such as diabetes, exact an enormous cost on health systems worldwide. While diet, 

exercise, and medication can enhance outcomes, non‐compliance with medication and lifestyle 

directives is common and improving patient compliance remains a significant challenge for our 

medical system. Many doctors struggle to communicate adequately with patients for a variety of 

reasons, and patients often fail to grasp the importance of the behaviours described in the treatment 

plan or lack motivation to adhere for an extended period. 

Developing more effective ways to present pathology reports is important because commonly used 

formats are often confusing to patients, and the misunderstanding of reports can lead to reduced 

adherence to the patient's management plan. Studies in social psychology and education indicate 

that people take notice of and remember information that is easy to read, emphasizes personally 

relevant issues, and is structured to fit the individual’s cognitive style. Patients who understand their 

medical conditions better are more likely to manage those conditions better. 

Study Aims and Scope 

The aim of this study was to develop and trial an innovative tool to effectively communicate 

pathology results to requesting practitioners and consumers. We aimed to test whether pathology 

reports can be transformed from traditional numeric formats into a consumer‐friendly health 

communication tool that enhances the interaction between the physician and the patient. Our 

approach was to use the most effective design principles for communicating complex information, 

derived from studies of cognitive styles and information requirements of diverse groups of people.  

The study focussed particularly on four areas: 

 Patients’ comprehension of pathology test results 

 Their memory of those results 

 Their understanding of what actions they should take as a result 

 Their likelihood of responding appropriately (e.g. by taking medication regularly, initiating 

lifestyle changes, following a good diet, and returning for follow‐up doctors visits and testing) 

Findings 

A prototype pathology report was developed which both patients and healthcare professionals 

assessed as being clear, informative, and useful in the management of the patients’ health. Further 

research should be undertaken to determine the long‐term impacts for patients in having an 

accessible patient‐focussed pathology report made available to them by their doctors. 
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Background  

Motivation for the Study 

Chronic diseases, such as diabetes, exact an enormous cost on health systems worldwide. While diet, 
exercise, and medication can enhance outcomes, poor management inevitably causes serious 
complications. Unfortunately, non‐compliance with medication and lifestyle directives is common 
(Kessels 2003; Urquhart 1996) and improving patient compliance remains a significant challenge for 
our medical system.  

The quality of communication between doctor and patient (Kerse et al. 2004) and how well patients 
comprehend treatment information (Kessels 2003) are major determinants of compliance. This is 
unsurprising given that retention of instructions typically requires comprehension. Patients will most 
effectively comply with instructions that they remember, following a consultation (Wasson 1979). 
Unfortunately, many doctors struggle to communicate adequately with patients for a variety of 
reasons. These include time available, and the difficulty of simplifying highly technical concepts 
(Larsson 1987). Moreover, patients often fail to grasp the importance of the behaviors described in 
the treatment plan or lack motivation to adhere for an extended period (Marshall and Maiman 
1980). 

Studies in social psychology and education indicate that people take notice of and remember 
information that is easy to read, emphasizes personally relevant issues, and is structured to fit the 
individual’s cognitive style (Cameron 2009; Evans 2008). Personal relevance is also associated with 
persuasion, in that arguments that appeal to an individual’s values are the most persuasive (Roser 
1990). 

These principles are the basis for message tailoring in mass‐marketing campaigns to ensure coverage 
of as many market segments as possible (Novak and Hoffman 2008). For example, anti‐smoking 
health campaigns often use both a story‐telling approach and a more scientific fact‐based argument. 
These principles are also relevant for individual communication between doctor and patient, but are 
unlikely to be considered. Consequently, when a patient with diabetes goes to see his or her doctor 
the material shared with the patient is typically expressed as numeric results, such as “HbA1c 8.5, 
previous test 8.3” The doctor translates this information into diet and lifestyle advice for the patient. 
Unfortunately, there are no defined tools for tailoring this information to fit an individual patient’s 
information processing style or emphasize personally important issues. 

Developing more effective ways to present pathology reports is important because commonly used 
formats are often confusing to patients, and misunderstanding of reports can lead to negative 
outcomes for them. Currently used formats do not give doctors any options to customise the 
information according to their assessment of the patient’s needs. Thus doctors currently have no 
effective tools to assist them in giving important information to patients and their families. This leads 
to a lack of understanding of both the condition and treatment requirements (Powsner et al. 2000; 
Vahabi 2007). Patients who understand their medical conditions better are more likely to manage 
those conditions better (Marshall and Maiman 1980; Vermeire et al. 2001).   

The project was initiated in consultation with relevant medical practitioners and consumers who saw 
a need for new ways to present pathology information so that it could be understandable, 
meaningful and significant for a wide range of consumers including those from a range of culturally 
and linguistically diverse groups. 
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Why patients need to be informed 

Westernized countries are facing an epidemic of chronic diseases such as heart disease and diabetes, 
in part due to lifestyle (Zimmet et al. 2001). Collectively, along with cancer, thrombotic diseases have 
the highest mortality rate of any disease in westernized societies (Kromhout 2007; Marmot and 
Mustard 1994). Many of these thrombotic diseases can be managed successfully through diet, 
lifestyle changes and medication. However, to manage diet, lifestyle, and medication, both the 
patient and the doctor must understand the status of the disease. Is it progressing or stable? Are 
more aggressive steps needed to manage it? Answering and acting on these vital questions requires 
a patient to absorb key information as thoroughly as possible. There is evidence that for many 
chronic disease sufferers, this is not happening. For example, a large representative survey of 
diabetics in New York that assessed knowledge of two key health indicators, the HBA1c and 
cholesterol levels1, found that 89% did not know their HBA1c levels, and that 78% did not know their 
cholesterol levels (Thorpe et al. 2003). 

Patient compliance is often problematic in managing thrombotic diseases and other chronic 
conditions. Health literacy is a significant predictor of compliance behaviour; conversely, lack of 
literacy is a major impediment to compliance. For example, among patients with Type 2 diabetes, 
low health literacy has been shown to be closely associated with retinoplasty and other serious 
complications due to poor glycemic control (Schillinger et al. 2002), particularly in disadvantaged 
populations, which tend to be less literate and are therefore less likely to understand specialized 
medical terminology commonly used in reports (Schillinger et al. 2002). 

Ensuring that patients understand the status of their condition and treatment requirements is 
obviously necessary; indeed, a recent study of patient compliance with discharge instructions found 
that patient comprehension was the only factor significantly related to compliance (Clarke et al. 
2005). Vermeire et al.’s study of patients with diabetes similarly concluded that ‘the health beliefs, 
the quality of doctor/patient communication, and the quality of the information patients receive are 
important factors for patient adherence to treatment’ (Vermeire et al. 2003a p.209). A three‐decade, 
comprehensive review of patient adherence, also by Vermeire et al., determined that information‐
based approaches influence the behaviour of people who have a chronic condition, particularly when 
the communication recognizes patient‐specific information needs (Vermeire et al. 2001). 

There is extensive literature on topics related to patient use and comprehension of medical 
information. For example, better informed patients have (a) more interaction with physicians during 
consultation (Heisler et al. 2002), (b) greater engagement with the treatment, stronger intentions to 
maintain a treatment regime (Marshall and Maiman 1980), and (c) greater trust in the physician (Goff 
et al. 2007).  

Unfortunately, the design of most pathology reports, such as in Figure 1 which shows a typical 
pathology report, are limited in their usefulness because of their design. They are primarily a record 
of test results for the laboratory and the treating physician. Due to this technical emphasis, they are 
often incomprehensible to the patient, and are sometimes even confusing to physicians (Powsner et 
al. 2000). Interpretation difficulties are believed to underlie many cases of misdiagnosis and are a 
major impediment to better communication between patients and physicians (Raab et al. 2005; 
Troxel 2004). As a result, many patients are effectively deprived of key information about their 
condition because the information is inaccessible.  

                                                             
1
 The HBA1c pathology test reveals average blood sugar levels for the previous 90 days. Diabetes patients 

should take this test two to four times per year because it is an essential test for gauging how well the disease is 
being managed in the medium term. Awareness of cholesterol levels is important because diabetics tend to have 

elevated levels of low-density lipoprotein (usually labelled “bad cholesterol”). 
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Therefore, making comprehensible patient‐specific information available to patients plays a key role 
in helping them to manage their disease. The main potential problem in the use of reports such as 
shown in Figure 1 is that although it is factually correct, it does not necessarily provide the 
information in a manner that motivates patient understanding, and hence compliance. At present, 
very little research has been done about how to prepare information that will address the needs of 
medical consumers. The model we intend to develop addresses these patient‐specific information 
needs in pathology test results. 

[alt = ‘The following diagram is an extract from a pathology report.’] 

 

Figure 1: A typical pathology report 

Limitations of Current Pathology Reports 

Pathology results are one of the major tools used by health professionals to measure the status and 
progress of thrombotic diseases. Health professionals use pathology results to communicate 
information about chronic diseases, including severity, current status and historical data (van der 
Kam et al. 1998). Given the importance of pathology results in on‐going management of chronic 
disease, it is somewhat surprising that only a handful of studies have looked at improving the 
readability of pathology reports. Some recent studies have proposed using standardized formats to 
improve readability for clinicians (Dandurand et al. 2006; Pantanowitz et al. 2007). However, 
improving the patient’s comprehension of health problems actually requires a more fundamental 
redesign based on patient information needs (Gould 2004). Some exploratory work has looked at the 
use of patient‐oriented web sites (Clayman et al. 2008), and at the effectiveness of cartoons to 
explain wound care to patients after discharge (Delp and Jones 1996). Unfortunately, those studies 
are not based on any systematic theory of consumer information needs and so provide little 
guidance about how to structure reports to either improve patient comprehension of the condition 
or motivate the patient to manage that condition actively. 
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Study Design Overview 

This study aimed to develop and trial an innovative tool to effectively communicate pathology results 
to requesting practitioners and consumers. 

The study was undertaken by the Department of Computing and Information Systems, The University 
of Melbourne and assisted by Dianella Community Health Inc and the Royal College of Pathologists. 
Funding was provided through the Commonwealth Department of Health and Ageing (DoHA) Quality 
Use of Pathology Program (QUPP).  

Aim 

The aim of this study was to adapt and test a theory of consumer information requirements to the 

problem of improving patients’ and their families’ understanding of pathology reports. By doing this, 

we hoped to develop new ways to present pathology test results to help patients better understand 

their test results and encourage them to act on their results in a constructive manner.  

The solution proposed in this research, to assist patients in this understanding, was to match the 

information presented to the patient with the patient’s attitude to the disease. To achieve this 

objective, this study aimed to discover the information and presentation requirements that improve 

the following, for patients and their families: 

 Comprehension of pathology test results. 

 Understanding of what actions they must take as a result. 

 Memory of pathology test results. 

 The likelihood of responding appropriately (e.g. taking medication regularly, lifestyle 

changes, dietary changes, attending follow‐up doctors visits and regular testing). 

Methodology 

The methodology followed in this study involved undertaking the followings steps: 

 Conducted a literature review to inform the development of the pathology prototype and to 

identify valid design guidelines that could be used in the development process. The literature 

review involved:  

1. Communication of pathology data. In particular, how the current status of a condition 

is communicated, and how that information is used to develop a health management 

plan. 

2. Examination of consumer theories which shed light on how diverse groups respond to 

different information formats, and how different consumer attributes impact on the 

way consumers process information. 

3. Design of consumer‐friendly health information  

4. Data presentation issues related to treatment (e.g. communication errors)  

5. Review of CALD (Culturally and Linguistically Diverse)‐relevant issues when 

communicating pathology information to a population containing diverse cultures and 

languages. 

 Developed four prototype reports, which were customised to address the needs of individual 
consumers including CALD consumers.  



16 | P a g e  

 

 Consulted with requester and consumer stakeholders to determine key information which 
should be included in the enhanced reporting processes. With Dianella Community Health 
Inc., examined the requirements and differences for effective reporting and communication 
between treating clinicians and pathology consumers. 

 Integrated findings from the literature review, key information requirements, and functional 
analysis data, to form a collated resource base to support project activities. 

 Created a set of draft reporting formats designed to maximise comprehension by the target 
groups 

 Conducted eye tracking tests to assess different ways of presenting information to users and 
determine which of these ways encouraged the most retention and understanding of the 
information the day after the test. 

 Conducted Focus groups with diabetic patients and carers, covering topics such as: 
their experiences of communication difficulties when looking after themselves or someone 
they care for with a chronic disease 
their preferences of verbal or written information 
their preference of presentation formats of the information 
feedback on the prototypes to determine specific types of information that patients and 
carers would like to see included in the prototype.    

 Conducted a Focus group with GPs and nurses, covering: 
their feedback on the prototypes  
their reflections on the patients’ perceptions of the prototypes 
specific types of information that they would like to see included in the prototype as well. 

 Conducted a small‐scale trial in several doctors’ practices (in cooperation with Dianella 
Community Health (DCH)) using a manual prototype produced on an excel spreadsheet. This 
was conducted to initially evaluate the prototype using real HBA1C (for Type 2 Diabetic) 
patients’ results as an alternative way of providing pathology information to patients. 
Doctors, nurses/diabetes educators and patients were also asked to provide feedback on the 
usefulness of the prototype via questionaries. Follow‐up interviews were also conducted 
with the patients.  

 Suggested guidelines that could be used by the general public, industry, and other 

researchers 

Ethical Approval 

This study was approved by the University of Melbourne and Monash University Human Research 

Ethics Committee. 

Advisory Group 

A Collaborative Management Group (CMG) was established that includes a nominee from the 

University of Melbourne, Dianella Community Health Inc., Royal College of Pathologists of 

Australasia, Department of Health and Ageing, two consumer representatives and a person invited 

from the National E‐Health Transition Authority to participate as an observer.   

The role of the CMG will be to provide advice as required and to review project documentation, 

including the draft reporting formats that are developed, as the project progresses.  The CMG held 

an early face‐to‐face meeting, particularly to comment on the Project Plan and met, either face to 

face or by teleconference, periodically throughout the project period, with a face‐to‐face meeting to 

look at the GP practice pilot towards the end of Stage One. 
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 [alt = ‘This is a two column table containing organisations and names.’] 
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Literature Review 

Introduction 

A comprehensive review of the related literature was conducted. This review involved reviewing 
Australian and international information resources related to the following:  

 Communication of health status and treatment plans to patients, including communication 
to a culturally and linguistically diverse (CALD) audience. 

 Presentation of medical information from a consumer perspective. 

 How attitude shapes information needs, particularly focusing on the application of the 
functional theory of attitude to the medical domain. 

 Communication of health information and pathology data. In particular, communication of 
the current status of a condition and how that information is used to develop a health 
management plan (i.e. how to design reports that are likely to be understood (plain 
language, layout, use of graphics, and issues associated with miscommunication and the 
benefits of more effective communication). 

 Research into individual differences in information preferences (i.e. Psychological coping 
styles (monitoring versus blunting styles) and information processing styles (from a dual 
processing perspective)). 

 Relevant areas of psychology, journalism, information technology, medical informatics and 
marketing, graphical design, quality assurance in health care, and health promotion. 

The information gained from the literature review informed the development of the initial pathology 
prototypes. 

Aim of the Literature Review 

The aim of this literature review is to explore and identify methods for effective communication of 
pathology results for all consumers, and then specifically for CALD consumers. The aim is also to 
identify the evidence relating to the style (text layout) of pathology reports and the impact that this 
has on enhancing communication, understanding and readability. In addition, the criteria for the 
literature review were determined as follows using the setting population intervention comparison 
and evaluation (SPICE) approach: 

Table 1: The criteria for the literature review using the setting population intervention comparison and evaluation 
(SPICE) approach 

[alt = ‘Three column table containing five categories with responses and keywords.’] 

Category  Response  Keywords  

setting  pathology; healthcare  pathology, healthcare, medical  

population  medical/scientifically capable readers  pathologists, oncologists, clinicians  

intervention  format/layout  format, layout, design, configuration, user 
views, aesthetic, typography, legibility  

comparison  compared with existing report formats  patient reports; pathology reports; cancer 
reports; medical reports  

evaluation  speed to acquire information & 
accuracy/comprehension  

readability, accuracy, speed, 
comprehension, communication, eye 
tracking, eye movement, cognitive 
psychology  

 
 
 



19 | P a g e  

 

 

Resources Used 

The search for articles was carried out on MEDLINE (ISI), PsycINFO (CSA), PubMed, Emerald Fulltext 
(Emerald), Web of Science (ISI) SCIRUS, academic journals and GOOGLE. Keywords used in the search 
were understanding, memory, comprehension, information design and comprehension, CALD, cross 
cultural communication, culturally sensitive, doctor patient relationship, ethnicity, migrant, cross 
cultural, culturally sensitive, ethnic minority, ethnic difference, understanding, comprehension, 
health and pathology.  

Relevant Literature Identified 

From the search, relevant papers in terms of content were considered. In addition, the following ten 
literature review papers were used as a base reference for a comprehensive review of information 
design and communication.  
 

1. Choi (2011) reviews the literature on using pictographs in discharge instructions for older 
adults with low‐literacy skills. In total, 44 articles were reviewed and analysed 

2. Edwards et al. (2008) review the literature on interventions to improve risk communication 
in clinical genetics. Twenty‐eight studies were included, principally from cancer genetics. 

3. Houts et al. (2006) review the literature on the role of pictures in improving health 
communication and its impact on attention, comprehension, recall, and adherence. All peer 
reviewed studies in health education, psychology, education, and marketing journals were 
reviewed (at least 239 papers). 

4. Johnson et al. (2003) review the literature on written and verbal information versus verbal 
information only for patients being discharged from acute hospital settings to home. 
Computerised searches from 1990 to September 2005 and found only 2 papers satisfied the 
criteria. 

5. Mulsow et al. (in press) review the literature on how to improve understanding in surgical 
patients. All retrieved peer‐reviewed studies were included in the review. 

6. Trevena et al. (2006) review the literature on communicating with patients about evidence. 
40 papers were included and reviewed. 

7. Watson and McKinstry (2009) review the literature on interventions to improve recall of 
medical advice in healthcare consultations. From 69 papers provisionally identified, 34 
papers met the inclusion criteria and therefore reviewed. 

8. Wilson and Wolf (2009) review the literature on working memory and the design of health 
materials. A selective review of relevant cognitive and learning theories was discussed with 
regard to their potential impact on the optimal design of health materials. 

In addition, specific review of bibliography in the following two articles was undertaken:  
1. Valenstein PN (2008). Formatting pathology reports: applying four design principles to 

improve communication and patient safety. Archives of Pathology and Laboratory Medicine 
132(1): 84–94.  

2. Powsner SM, Costa J, Homer RJ. Clinicians are from Mars and pathologists are from Venus: 
clinician interpretation of pathology reports. Arch Pathol Lab Med. 2000; 124:1040–1046. 

There was limited specific literature on presentation formats for CALD consumers but we derived 
some findings from related literature. It was presumed also that where presentation formats are 
more appropriate for encouraging retention and understanding in all consumers there would be a 
flow‐on effect on CALD consumers that can then be enhanced by incorporating features which may 
be specifically beneficial for CALD consumers.  
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Outcomes of the Literature Review: Effective Communication of Health 

Information 

Effective communication of health information requires that at least four important aspects be 
considered: 

1. The content of communicated information. This content should satisfy the information needs 
of health consumers as reported in the information needs literature. 

2. The communication tools that are used to communicate this information (content) 
3. The communication formats that are used to present this information (content)  
4. The typefaces of the communicated information, which includes several aspects such as 

fonts, sizes and styles. 

Content of Communicated Information 

Previous research has identified the following types of information as the information that patients 
want to know (Clayman et al. 2008; Dey 2004; Rosenthal 2007; Timmins 2005; Winkelman 2005) : 

 Disease entity information (what is the disease?) 

 Time information (how does it progress?) 

 Self‐information (why me?) 

 Self‐disease (what will happen) 

 Self‐disease‐time (how will my condition change? 
 

Vermeire has suggested that where information matches the patient’s specific information needs, 
the patient is more likely to adhere to treatment (Vermeire et al. 2001; Vermeire et al. 2003b). A 
three‐decade, comprehensive review of patient adherence by Vermeire et al. determined that 
information‐based approaches influence the behaviour of people who have a chronic condition when 
the communication recognises patient‐specific information needs. 

Regardless of the content of the information that needs to be communicated, it is imperative to 
consider the communication tools used in delivering this information to health consumers and the 
communication formats of this information.  

Communication Tools 

Potential communication tools include but are not limited to verbal, written, audio, video, computer‐
based, internet‐based, and decision aids. Research has shown that:  

 Verbal and/or written health information significantly increased the knowledge and 
understanding of health information patients and/or significant others e.g. (Houts et al. 
2006; Johnson et al. 2003; Trevena et al. 2006). 

 Written and tape‐recorded (audio) instructions were found to improve the recall of health 
information (Watson and McKinstry 2009). 

 Pictures closely linked to written or spoken text can, when compared to text alone, markedly 
increase attention to and recall of health education information (Houts et al. 2006). 

 Multimedia (e.g. interactive computer programs, video, and animation) appears to be 
effective in improving patient understanding (Houts et al. 2006).     

Communication Formats 

Potential communication formats include but are not limited to numeric, graphical (pie, bar, line, 
pictograph), pictures, illustrations, cartoon, diagrams, icons, visual aids (photographs, animations, 
computer generated clip art, video clips, pictographs (simple line drawings showing actions to be 
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taken), symbols, and diagrams representing statistical data) symbols and text words. There is 
ambiguity in the literature surrounding the terms “picture”, “pictograph”, “graph” and “visual aids”.  
 
The literature shows that all non‐text communication formats can improve attention, increase 
understanding and help with information recall, when compared to text alone. It also shows that 
some formats are better than others. Some formats have increased retention and understanding 
when they have been used in conjunction with other formats. In addition, some formats have been 
used more extensively both in practice and in experimental settings than other formats.   
Research has shown that: 

 Pictures improve attention, comprehension and recall if  
- the pictures show relationships among ideas or show spatial relationships (Houts et al. 

2006)  
- the pictures are closely linked to written or spoken text, as compared to text alone 

(Houts et al. 2006) 

 Patients with low literacy skills are especially likely to benefit from spoken directions plus 
pictures or from pictures plus very simply worded captions (Houts et al. 2006) 

 Using concrete and realistic pictures with clear captions would maximize the benefit of 
visuals (Mulsow et al.). 

In this regard, Houts et al. have reviewed the literature to understand the role of pictures in 
improving health communication, and based on this review they suggest several design principles 
(Houts et al. 2006, pp. 188‐189): 

 Link pictures with text frequently and creatively  

 Use the simplest drawings or photographs possible and explain the sequence with simple 
words. This especially helps viewers with low literacy skills to understand the intended 
message without being distracted by irrelevant details. 

 Simplify the language used with pictures. Pictures will be more easily understood when the 
accompanying text is clear. 

 Give guidance in how to interpret a picture. Captions that describe what is happening in a 
picture can often be written at a low literacy level 

 Be sensitive to the culture of the intended audience (using familiar objects and symbols) in 
creating or selecting pictures for use in health education materials.  

Pictographs 

Research has shown that: 

 Pictographs (compared to text, tables, standard narrative or bar graph) improve attention, 
comprehension and recall of health information (Chuang et al. 2010; Davis et al. 2010; Hess 
et al. 2011; Houts et al. 2001; Mulsow et al. ; Price et al. 2007; Schapira et al. 2006; Sorfleet 
et al. 2009; Tait et al. 2010).  

 Horizontal pictographs are perceived faster and more accurately than vertical formats and 
two‐graph pictographs are perceived faster than one‐graph formats (Price et al. 2007). 

 Textual or spoken information plus pictograph can increase understanding and recall of 
health information for people with low literacy skills (Hess et al. 2011; Houts et al. 2001; Tait 
et al. 2010). 

 Patients' preferences for, and comprehension of, medical instruction pictographs are age‐
related (Chuang et al. 2010). 

 Shaded pictographs are more effective (Price et al. 2007). 
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Step up on your good leg first.   Bring the bad leg up to the same step.  Then bring your crutches up. 

Figure 2: Example of pictograph: “discharge instruction: when you climb stairs (Tetlan 2009)” 

[alt = ‘The figure is a three picture cartoon of a person with one crutch learning to use stairs.’] 

Bar Graphs 

Research has shown that: 

 Bar graphs improve comprehension of health information (Davis et al. 2010; Miller and 
Watkins 2010). 

 Vertical bar charts appear to aid understanding (Trevena et al. 2006). 

 Bar graphs were preferred to pictorial displays (p < 0.001) when considering breast cancer 
risk in comparison to heart disease, stroke, and osteoporosis (Schapira et al. 2006). 

 Bar graphs plus numerical information largely improve accuracy (Garcia‐Retamero and 
Galesic 2011). 

 A bar graph plus a frequency format diagram (compared to a bar graph alone) can improve 
the short‐term accuracy of risk perception among women perceiving inaccurately high risk 
(Ghosh et al. 2008). 

 Parents who read a report with graphs recalled significantly more information correctly than 
did parents who read a report without graphs (Miller and Watkins 2010). 

 2D graphs (compared to 3D graphs) lead to better comprehension, particularly when 
complex information is presented. Accuracy is similar for colour and black and white graphs 
(Stewart et al. 2009). 

Other formats 

Research has shown that: 

 Tables (compared to text,) improve comprehension of health information (Tait et al. 2010). 

 Children aged 7‐11 perform significantly better when probability is presented as a pie chart, 
in comparison to percentages, proportion notation, proportion‐word and mixed format 
trials. (Ulph et al. 2009). 

 Cartoons appear to aid understanding (Delp and Jones 1996; Trevena et al. 2006). 

 Visual aids are particularly useful for people with low numeracy but relatively high graphical 
literacy skills (Garcia‐Retamero and Galesic 2011). 

 Visual formats result in better understanding than others (Neuner‐Jehle et al. 2011) 

 Probabilistic information is best represented as event rates (natural frequencies) in relevant 
groups of people, rather than words (Trevena et al. 2006) 
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 Icon arrays plus numerical information largely improve accuracy (Garcia‐Retamero and 
Galesic 2011) 

 There are significant differences in icon comprehension performance between older and 
younger mobile phone users (Koutsourelakis and Chorianopoulos 2010). 

 There is little evidence to support the effectiveness of information leaflets (Mulsow et al.)  

 An enhanced print format tends to be more effective than either a plain format or video 
(Campbell et al. 2004). 

 Patients' inflated perceptions of CHD/stroke risk can be easily corrected using shorter (1‐or 
5‐year) risk communication time frames (Asimakopoulou et al. 2008). 

Typefaces of the Communicated Information 

Several findings can be highlighted. 

 Craig (Craig 1980) suggested that aged people read horizontal letters better than vertical. 
Serif type calls for less leading than sans serif type because the serifs reinforce the horizontal 
eye flow (Rehe 1990). From research done generally it is accepted that Serif has higher 
impact on legibility because it is free of distractions (Garcia 1981). 

 Watanabe from New England College of Optometry suggest that letter compression has a 
significant impact on reading (Watanabe 1994).  A font of 4.5 written on black with white 
contrast was easier to read than the same message with a font size of 6 written with yellow 
on red contrast and black text on a white background is most preferred (Bix 2002). 

 Colour contrast has a strong effect on the legibility index. Michigan State University has done 
an experiment to test legibility on 6 different colour contrasts. The colours chosen were ones 
that are used widely in pharmaceutical labels especially on warning statements and cautions 
(Bix 2002). Comments from focus groups from patients aged 51‐80 were collected. The 
comments showed a definite dislike of both yellow on red and the black on red colour 
combinations (Lockhart 1995). 

 Colour‐blindness affects 1 in 12 men in Australia (8%) and 1 in 400 in Women (0.0025) (DPCD 
2011, April). Total colour blindness where one perceives only black and white is extremely 
rare and it affects 1 in 33,000 in the world (DPCD 2011, April). 

 Department of Planning and Community Development (DPCD 2011, April) came up with a 
‘universal’ design to improve communication in the following three ways: using labels, 
annotations and applying different style labels inside a map as below can reduce ambiguity. 
Showing annotation can give clearer guidelines to the map. Applying style with different 
shapes, different types of filling and shades such as dots, squares, varying sizes of dotted 
lines can help to overcome visual discrepancies. (DPCD 2011, April), p. 19.  
 

 

Figure 3: Legend showing labels:  “Adding labels inside a bar graph can increase readability” 

[alt = ‘This figure is an example of a bar graph with labels inside.’] 
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Figure 4: Using different graph styles can help highlight differences 

[alt = ‘This figure gives an example of a line graph and a pie graph.’] 

 Powsner et al. (Powsner et al. 2000) found that there is a significant difference in clinicians’ 
understanding of the content of a pathological report based on the physical presentation of 
the information in the report. The participants compared existing formatted reports with a 
new streamlined report format with changes including spacing, highlighting, positioning of 
information, and font selection. They found that these items did not, in and of themselves, 
contribute to the content of the report; however, they did appear to contribute substantially 
to the comprehension of that report, despite nearly identical wording. 

 Kandula and Zeng‐Treitler (Kandula and Zeng‐Treitler 2008) attempted to create a ‘gold 
standard’ for the readability measurement of health texts. From evaluation of 324 
documents, noted that a document’s style ‐ such as font, sub‐headings, and bulleted lists 
affected the document’s readability. 

 Poulton (Poulton 1972) tested several fronts for legibility and found that x height was a 
significant factor in legibility and that fonts with the same x height (rather than point size) 
had relatively the same level of legibility.  

 Bernard et al. (Bernard et al. 2001) identified 5 font types that were perceived as being the 
most legible: Courier, Comic, Verdana, Georgia, and Times. 

 Dark text on a light background provides the best legibility (Arnold 1972; Bradley et al. 1994; 
Sumner 1932). Bradley et al. (Bradley et al. 1994) also suggest that these combinations avoid 
difficulties associated with red/green colour blindness. 

 The use of ALL CAPS is generally not recommended in the literature, being regarded as less 
legible (Wheildon C 1995) than sentence case (Wheildon C 1995). 

 Bix (Bix 2002), in reviewing the many different aspects of legibility, concluded that the 
individual elements of design and layout do not determine legibility, but that sufficient 
legibility is the outcome of the sum of the parts e.g. font, font size, leading, colour etc. 

CALD Appropriate Communication  

According to the Australian Bureau of Statistics (ABS) (Australian Bureau of Statistics (ABS) 2011), 
27% of Australia's resident population were born overseas (almost 6 million migrants, born in over 
200 countries), as at June 2010. The largest group of overseas‐born residents is people born in the 
United Kingdom accounting for 1.2 million people followed by those born in New Zealand (544,000 
people), China (380,000 people), India (341,000) and Italy (216,000). 

As at June 2010, the majority (76%) of overseas‐born residents were of working age, 15–64 years. 
However, migrants born in Asia, America and Africa had proportionally larger younger (0–14 years) 
and working age (15–64 years) populations compared to those from Europe. 

The literature indicates that there is need to re‐contextualize our understanding of what the CALD 
user group in Australia looks like. Rather than constructing the CALD user group as being made up of 
purely ethnic groups with needs that are unique to each group's traditional background, we should 
allow for the CALD community to also exist as a group of diverse individuals who are united by the 
challenges and opportunities of interacting with Australian culture. This perspective can inform 
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pathology data that is embodied within the narrative structure of a story, coupled with the use of 
universal health icons to establish a common language that is accessible despite specific cultural 
backgrounds. 

In terms of cultural sensitivity, demographical and low literacy factors, research has shown that:  

 Pictograms which had been developed locally (Africa) were more successful in eliciting 
correct interpretations than those obtained from an international source (USP 
pictograms) (Asimakopoulou et al. 2008). 

 There is evidence that people prefer pictures in health messages that are culturally 
sensitive and include representations of people like themselves. This suggests that they 
are more likely to notice such messages (Houts et al. 2006). Douse and Ehlers (Duman et 
al. 2011) showed that pictures were heavily laden with “culture bound conventions” 
that designers needed to be aware of. In their work with South Africans with low literacy 
they found that small changes in graphics to reflect local conventions made a significant 
difference to the understanding of instructions for medication such as “take with water” 
or “take at night”.  They recommend that the target population be involved in all stages 
of development of the tool. 

 In a study of a group of patients aged 50 years and older from diverse ethnic and 
educational backgrounds, there was no statistically significant effect of presentation 
format on participants' comprehension of cancer information. Format of numeric risk 
information was not a significant factor in the comprehension of cancer risk information 
in this (Donelle et al. 2009).  

 Graphic imagery was associated with increased understanding of risk more than text in a 
small sample of American Indian adults (Sprague et al. 2011). 

 Tables (compared to text) improve comprehension of health information for parents 
with low numeracy and literacy skills (Tait et al. 2010). 

 Choi (Tetlan 2009) states that simple line drawings (Pictographs) were found to improve 
both comprehension of and compliance with prescription drug instructions among non‐
literate women in rural Cameroon compared with a control group trained without such 
illustrations. 

 Among various visual aids, pictographs using simple line drawings combined with 
simplified text are the most efficient and effective tool to improve discharge education 
for low‐literate older adults in acute healthcare settings (Tetlan 2009). 

 Mwingira and Dowse (Mwingira and Dowse 2007) conducted a study to design and 
develop a simple, easily readable patient information leaflet (PIL) (simple text and 
pictograms) for a commonly used antiretroviral (ARV) regimen and to evaluate its 
readability and acceptability in a Tanzanian population. The PIL was designed according 
to established good design guidelines, modified during a multi‐stage iterative testing 
process and piloted in a South African Xhosa population. The main outcome measure 
was the comprehension of the written information in an overall percentage 
understanding. The overall average percentage comprehension of the PIL was 95%. The 
target set by the European Commission (EC) guideline that at least 80% of participants 
correctly locate and understand the information was achieved for 19 of the 20 
questions.  

All participants correctly understood five of the six instructions illustrated by pictograms. The 
only patient characteristics significantly associated with comprehension were educational level 
and self‐reported ease of reading the PIL. Acceptability of the PIL was high and positive 
comments were associated with simplicity, good design, easy readability and user‐friendliness, 
the latter enhanced by the inclusion of pictograms. The PIL designed for this study was shown to 
be effective in communicating information about ARVs. They concluded that patient 
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characteristics must be taken into account when developing written information, and the final 
document must be tested for comprehension in the target population. 

 

 

Figure 5: Adding culturally relevant pictograms can assist patient comprehension 

[alt = ‘This figure is a copy of a patient information leaflet on antiretroviral therapy’] 

De Cossio (González de Cossío 2009) conducted a study to help people from different backgrounds 
(in Mexico) understand complex issues, such as the relationship between level of education and 
income level using data visualizations. The visualizations consist of bar graphs in motion and images 
that help users identify themselves with various living situations. De Cossio found that the use of a 
bar graph to convey educational and socio‐economic level was adequate because it contained 
discrete information and participants understood the communicated information. However, the 
isometric presentation was quite new to users because they did not expect two graphs in the same 
display and a third panel with pictures; even less expected was the presentation of images that were 
related to their own way of living, leading to their self‐identification with the display. 



27 | P a g e  

 

Based on the findings of this study, using the isometric presentation (Figure 6) to present the 
information is not recommended. The isometric presentation employed the junction of the planes to 
set axes x, y and z; two planes are used for graphs and a third plane displays a visual translation of 
data. This means that including two graphs (two axes) at the same time, but each graph has to be 
understood separately and a third axe displays a visual translation of data (De Cossio, p.252). 
Although participants have understood the information conveyed by each graph separately, they have 
not liked the idea of presenting the three graphs (axes) together in the same display because this was 
the first time they saw such a presentation. In addition, participants have not liked using images (as 
one axis) that are related to their own way of living, leading to their self‐identification with the 
display.     

 

Figure 6: The back plane shows images that depict the socio-economic situation of people with secondary and 
preparatory studies. (p. 254) 

[alt = ‘This figure is a photograph of three children behind a bar graph.’] 

CALD communication is enhanced when it contains (a) international information systems that go 

beyond the written text and (b) information that is accessible to all users regardless of literacy levels. 

In order to achieve this when communicating complex health information to multiple cultural 

receivers it is helpful to use a system that couples visual forms such as icons with storytelling 

(Bronheim and Sockalingam 2003). Icons should be used in the following ways: 

 The use of icons coupled with storytelling means that the information is 
communicated both non‐verbally and verbally in the user’s own language  

 The icons are universal and provide cohesion to linguistically specific storytelling.  

 The stories being told in the listener’s native language provide the comfort of 
familiarity and increase the resonance of the message. 

 The stories can also be told in English which allows the health professional access to 
the culturally specific aspects of the data, facilitating a shared understanding of the 
message and how it is being conveyed.  
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 The consistency of icons across health messages provides recurring motifs that help 
build relationship between each health report.  

 The icons provide common ground of a visual document, on which all parties can share 
important information. 

 There are several innovative learning paths (Lynell, and Brocklebank, 2011) that target CALD 
communities such as:  

(i) ‘Known to the unknown’ Indigenous Learning. 
This information system presents content within a visual recall system, spoken in 
the primary language of the learner. The user does not have to be able to read or 
write or understand English to fully use this information system. 

(ii) ‘Beyond the Eclipse’ Cross‐cultural communication. 
This information system presents content in a multi‐lingual visual document. This 
provides common ground, of a visual document, on which all parties can stand 
and share important information. 

The screen shots below illustrate the way in which data is presented through the use of 
health icons: 

 

 

Figure 7: Visual health icons help tell a story conveying important health information. 

[alt = ‘This figure is print out of a computer screen explaining health icons’] 
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Figure 8: The use of health icons establishes a common language that is accessible to all despite specific cultural 
backgrounds.  

[alt = ‘This figure is print out of a computer screen explaining health icons’] 

Initial Design Principles 

Initial design principles were determined after the review of the relevant literature. These were then 
subject to refinement using information obtained by stakeholder consultation, focus groups, the eye‐
tracking test and clinical trials of the prototype. 
Intentional selection of the content, tools, and formats of communicated information for maximum 
effect may impact on the attention, comprehension and recall of this information by health 
consumers. This may in turn impact on their adherence and behaviour in implementing what was 
communicated.  

This project is focussed on improving pathology reports as a communication tool between physicians 
and patients with chronic diseases. Therefore, the design principles under consideration are those 
which can be applied to paper reports functioning as written communication tools. This excludes 
other potentially valuable communication tools such as verbal, video and internet‐based 
communication.  

The suggested format of the report may include plain text, images, diagrams, graphs and charts (pie, 
bar, line, pictograph), numbers and symbols. In light of the above literature review, we suggest 
several design principles. 

 Use simple, short and plain language in the report to guide the reader and describe 
diagrams and pictographs 

 Use pictographs to present any required specific actions. It is preferable for these 
pictographs to be horizontal and shaded as this presentation is perceived faster.  

 Use bar graphs to present any numerical information. This improves accuracy of 
perception, and aids information recall. 

 Use 2D graphs to present particularly complex information as they are better 
comprehended. 
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 Use Serif type font as it reinforces the horizontal eye flow and it is free of distractions. 

 Use dark text on a light background to present any text information as it provides the best 
legibility. 

 Add labels inside graphs to help colour‐blind people to read the information clearly. Any 
colours used should not rely solely on a contrast between red and green, since this is a 
common form of colour‐blindness. 

 Where pictograph‐based reports will be used by people from multiple cultures, the 
pictograph should be developed after consultations with a number of diverse groups and 
in ways that target the different requirements of specific groups.   

 When communicating complex health information to individuals from multiple cultures it 
is helpful to use a system that couples visual forms such as icons with storytelling. 

 The diversity within CALD communities is high, so the needs of the community members 
will be particularly diverse. In response, the research indicates that the embodiment of 
pathology data within the narrative structure of a story is a design technique well suited 
to communicating the necessary information to users. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 | P a g e  

 

Eye Tracking Experiment 

Eye tracking experiments make it possible to gain insights into what information is most readily 

noticed and absorbed by human participants.  The eye tracking experiment was used to examine 

different ways of presenting information to users and assessing which of these ways encouraged the 

most memory and understanding of results the day after the test. The objective of the experiment 

was to identify which parts of the report prototype received the most attention, which parts were 

understood and remembered the next day, and in what ways attention, comprehension and memory 

of the contents of a prototype varied between participants. 

The Test 

The eye‐tracking test was done in the eye‐tracking lab at Monash University. Participants 
representing a cross‐section of the population were presented with one of two types of reports, a 
pictorial prototype report or a standard HbA1c test result.  

Participants viewed and examined the report on a computer screen. While the report was shown, 
eye‐tracking technology recorded the parts of the screen where attention was being directed. A 
questionnaire (which covered attention, understanding, and attitudes) was then administered, 
followed by an interview about content of the report. A content recall (memory) test was 
administered the following day by calling the participant at an agreed time and re‐administering the 
interview questions about content.  

The interview and the memory test were digitally recorded for analysis, with the consent of 
participants. The study was approved by both the University of Melbourne and Monash University 
Human Research Ethics Committee. Participants were reimbursed for participating in the 
experiment. Each session took approximately 45 minutes, comprising 15 minutes to examine the 
report, 15 minutes to complete the questionnaire, and 15 minutes of interview. The content recall 
(memory) test took 10 minutes.  

Initially, each experiment began with a brief background of the study followed by asking the 
participant for permission to take a photograph of him/her. That image was transferred onto the 
computer that stored the report. The participant was then asked to read a written statement of the 
scenario of the disease and the report. After reading the report assigned to each participant, they 
were asked about their memory of the content, and their views on the report (e.g. its understand 
ability or informativeness), on appropriately labelled 7‐point scales. Then an appointment was made 
to call the participant the following day to administer the memory test again. The data was analysed 
quantitatively (Simple Descriptive Analysis, Correlations, Partial Least Squares and Analysis of 
Variance) and qualitatively (Content Analysis and extreme case analysis) to highlight differences 
between groups. 

Recruitment 

Participants were recruited via advertisements in newsletters for schools and churches near Caulfield 
(where the experiment was conducted) and also via the Monash University and University of 
Melbourne weekly bulletins. 

Experiment Questions 

A copy of the report that was used in the experiment is shown in Appendix 1 and a copy of the 
questionnaire is shown in Appendix 2. The interview questions (Table 2) were developed from 



32 | P a g e  

 

the input from the research team based on the content of the report. The same questions were 
repeated the following day to assess the memory and are shown in Table 2. 

Table 2: Objective Knowledge Test 

[alt = ‘This table contains the Objective Knowledge Test questions’] 

No. Questions 

1 Following the examination of the information, participants were asked: 

1.1 Is this the sort of information you would like to receive from a doctor? 
1.2 What do you like about the report? 

1.3 What do you dislike? 

2 The computer monitor was turn off and participants were asked: 

2.1 What can you tell me about what the diagnostic test measures? 

2.2 Is it clear what values are safe? 

2.3 What are your results? 

2.4 What are the major risks for someone with your results? 

3 Eye damage questions: 

3.1 Why is eye damage a risk? 

3.2 What is the likely impact? 

3.3 Leaving aside the report, how would losing some eyesight or even becoming blind affect you 
personally? 

4 Gum disease questions 

4.1 Why is gum disease a risk? 

4.2 What is the likely impact? 

4.3 Leaving aside the report, how would having severe gum disease and tooth loss affect you personally? 

5 Heart-attack and stroke questions 
5.1 Why is having a stroke or heart attack a risk? 

5.2 What is the likely impact? 

5.3 Leaving aside the report, how would having a stroke or heart attack affect you personally? 

Results from the pictorial prototype 

A summary of the participants’ characteristics is shown in Table 3. As shown in the Table, 
approximately two thirds of the participants were female (69.3%) and the rest were male (30.7%). 
The age range of half of the participants was 18 to 30 years and the rest varied. More than third of 
the participants completed an undergraduate degree, 28% of them completed postgraduate degree 
and approximately quarter (24%) completed a high school certificate.  
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Table 3: A summary of the participants’ characteristics 

[alt = ‘This three column table contains frequencies by sex, age and education level’] 

Variables Categories 
Frequency 
(Percentage) 

Sex Male 23 (30.7%) 

Female 52 (69.3%) 

Age Range 
 

18‐24 18 (24%) 

25‐30 20 (26.7%) 

31‐35 7 (9.3%) 

36‐40 5 (6.7%) 
41‐45 8 (10.7%) 

46‐50 2 (2.7%) 

51‐55 5 (6.7%) 

56‐60 6 (8%) 

61 or older 4 (5.3%) 

Education Level High School 18 (24%) 

Diploma 10 (13.3%) 

Undergraduate 26 (34.7%) 

Postgraduate 21(28%) 

The following is a summary of the high level findings:  

What Information Participants Examined (Attention) 

Participants examined each report for approximately five minutes. They consistently looked at the 
left‐hand side first, initially focusing on the graph. On average, the graph was viewed for 26 seconds. 
The photograph of the participant, in most cases, was the next item studied (6.3 seconds). 
Participants then viewed the test results, the report title, the description of the blood test, and the 
risk profile material. Participants viewed the test results for around 27 seconds, the text of eye 
damage risk for around 28 seconds, the text of gum disease risk for around 20 seconds and the text 
of stroke risk for around 33 seconds. The implication of this sequence is that attention is naturally 
attracted to a graphical data display, and will spend a considerable amount of time studying that 
data.  

What Information Participants Understood (Comprehension) 

In general, participants understood the information about the disease (mean= 5.3 out of 7) and the 
test results (mean= 5.6 out of 7). Understanding the information about disease was measured using 
24 items that asked about each piece of information in the prototypes and then the values given for 
each item by participants were summed to have a total value for the understanding. The same 
procedures (measured using 8 items) applied to the information about the test results.  

Information was expressed using two attitude styles: value‐expressive or utilitarian. The utilitarian 
attitude‐style presents the health message (piece of information or the risks in the prototype) in a 
manner that emphasises practical considerations such as money or time (e.g. avoid expensive drugs). 
The value‐expressive attitude‐style presents the health message in a manner that emphasises self‐
image of an individual or social outcomes (e.g. poor health makes an individual less attractive). 
Participants understood the information about disease that was written using value‐expressive style 
more than if it was written using utilitarian style. In contrast, they understood the test results that 
were written using utilitarian style slightly more than if these results was written using value‐
expressive style. 

Information was also expressed using two cognitive styles: rational (fact‐based) and experiential 
(case‐studies). The rational (fact‐based) style presents the health message (piece of information or 
the risks in the prototype) using abstract symbols, words, and numbers. The experiential (case‐
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studies) presents the health message using concrete images, metaphors, and narratives. There were 
no significant differences between participants in understanding the information about disease and 
the test results if this information was written either using rational (fact‐based) and experiential 
(case‐studies) style. However, participants understood the information about disease slightly more if 
it was written using rational (fact‐based) style while they understood the test results slightly more if 
it was written using experiential (case‐studies) style.  

 What Information Participants Remembered (Retention) 

Participants were presented with three risks: blindness, gum disease, and heart attack/stroke. In 
terms of the risk of eye damage, more than half of participants (51.9%) remembered something 
about it while more than one third of participants (32.7%) remembered everything about it. For the 
risk of gum disease, 46.2% of participants remembered everything about it. However, approximately 
one third of participants (30.8%) did not remember anything about the gum disease risk.  38.5% of 
participants remembered everything about the risk of stroke/heart attack and 32.7% of participants 
remembered something about it. 

There was a significant positive correlation between the number of risks remembered and both the 
time spent examining the graph and the eye damage risk. The more participants spent time 
examining the graph and eye damage risk, the more they remembered the number of the risks in the 
report. There was also a significant negative correlation between understanding of test results and 
the time spent examining gum disease story. The more participants spent time examining the gum 
disease story the less they understood the test results. These results highlighted the value of 
including the graph and eye damage risk in the report and removing the gum disease risk. This was 
supported by focus groups data, and the fact that gum disease risk was not remembered by 30.8% of 
participants. 

Using an experiential (case‐studies) style of presentation, featuring people who had experienced eye 
damage, gum disease, and heart disease did not produce significantly different results from using a 
rational (fact‐based) style of presentation for each health risk. However, the time spent examining 
the rational (fact‐based) style was consistently slightly more than time spent examining the 
experiential (case‐studies). 

While participants tended to remember risks of gum disease and stroke/heart attack that were 
written using rational style they tended to remember the risk of eye damage if it was written using 
experiential style. However, there were no significant relationships between the time spent 
examining each of the rational and experiential style of the three risks and the memorisation of these 
risks. Therefore, the time spent examining a given risk appears to be unrelated to recall of that 
information, which was generally excellent. The major implication of the above analysis of how 
disease risk information is examined is that the way in which risks are presented appears to be 
unrelated to the memory of those elements. In other words, all formats appear to be equally 
effective. Following is a short summary of these results: 

Risks Rational (Fact-based) Experiential (Case-study) 

Eye-damage 
Spent more time 
Remembered less information 

Spent less time 
Remembered more information 

Gum disease 
Spent more time 
Remembered more information 

Spent less time 
Remembered less information 

Heart disease 
Spent more time 
Remembered more information 

Spent less time 
Remembered less information 

However, there were no significant relationships between the time spent and remembering 
information 

Summary of time spent and memory of risks for different information presentations. 



35 | P a g e  

 

Using value‐expressive style to describe risks of eye damage and heart disease produced significantly 
different results from using a utilitarian style of each problem. Participants spent more time 
examining the utilitarian styles of eye damage and heart disease. In terms of the risk of gum disease, 
there was no significant difference in describing the risk using value‐expressive or utilitarian style. On 
the other hand, using a photograph that accompanies each of the three risks either described by 
value‐expressive or utilitarian style did not produce significantly different results. 

Participants tended to remember risks that were written using utilitarian style more than the same 
risks if they were written using value‐expressive style. However, these differences were not 
significant. There were also no significant relationships between the time‐spent examining each of 
the value‐expressive and utilitarian style of the three risks and the memorisation of these risks. 
Therefore, the time spent examining a given risk appears to be unrelated to recall of that 
information. However, the more participants spent time examining a utilitarian‐phrased risk the 
more they remembered it. Following is a short summary of these results: 

Risks Utilitarian Value-expressive 

Eye-damage 
Spent more time 
Remembered more information 

Spent less time 
Remembered less information 

Gum disease 
Spent more time 
Remembered more information 

Spent less time 
Remembered less information 

Heart disease 
Spent more time 
Remembered more information 

Spent less time 
Remembered less information 

However, there were no significant relationships between the time spent and remembering 
information 

Summary of time spent and memory of risks for different information presentations. 

Results from the Control Report (Current Pathology Report) 

Eye‐tracking data was also recorded for a control version of the report, which replicated a format 
currently used by one of the major medical diagnostic test providers. A heat map of that data, where 
red indicates the areas receiving the most attention, is shown in Figure 9: Heat map presentation of 
gaze duration for current practice report . It is clear from that presentation that the legend received 
the most attention, and the HbA1c percentages were also studied for a considerable amount of time.  

Overall, participants viewed this report for between four and five minutes (similar to the prototype 
report). Most (10 of 15) remembered some of the HbA1c fractions; however, only one of fifteen 
participants was able to correctly name the purpose of the test when interviewed the following day. 
This finding highlights the value of plain‐language reports similar to the prototypes investigated. 
Participants here had an incorrect understanding of the test performed. In the context of the 
laboratory study, such an incorrect understanding obviously presents no threat. In a real treatment 
environment, however, such a misunderstanding could have quite serious implications if supporting 
medical professionals (such as the pharmacist) accept the patients understanding uncritically and 
offer additional products to help address the imagined problem. 

Participants who received the control version of the report remembered the HbA1c numbers fairly 
accurately. However, they were the least able to interpret those results. In particular, each number 
indicates low, medium, or high risk. Few were able to explain these risks in any detail. By contrast, 
people who received the experimental report generally did not remember the specific numbers 
(around 4 out of 50 could remember any number accurately). All people in these groups, however, 
remembered the shape of the line and the risk category of each reading. 
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Figure 9: Heat map presentation of gaze duration for current practice report  

[alt = ‘This figure shows the results of an eye tracking experiment using subjects looking at a 

pathology test result report’] 

Based on all above results, the following initial design guidelines were suggested: These were then 
refined further for the patients’ focus groups report. 

Derived Design Guidelines 

 Use a landscape format. Using a landscape paper format to present the information as 
participants in the eye‐tracking study consistently looked at the left‐hand side first, initially 
focusing on the graph. This is consistent with the focus groups results and in turn, the 
prototype that is being used in the GP trial was developed in a landscape paper format.   

 Use a bar graph to present the numerical information.  Attention is naturally attracted to a 
graphical data display. The bar graph also needs to be meaningful in its own right, with 
headings, labels, and colours that help the reader to grasp meaning quickly. The bar graph 
should ideally be inserted in the left‐hand side of the prototype. These guidelines were 
largely supported by the focus group results and implemented in the prototype that is being 
used in the GP trial. 

 Use short, direct, and clear sentences to express information about the disease. Participants 
in our CALD sample well understood this information if it was written using these principles.  

 Include eye damage and heart attack/stroke risks in the prototype.  These two risks appear 
to be the most remembered risks. Gum disease risk was excluded, as it was the least 
remembered risk. This was also supported by the focus groups data for the CALD groups and 
implemented in the prototype that is being used in the GP trial.   

 Present risks using both experiential (case‐studies) style (using images format) and utilitarian 
style. Our results showed that the way in which risks are presented appears to be unrelated 
to the memory of these risks. However, the results also showed that individuals tended to 
spend less time examining the risk of eye damage and they remembered it more if it is 
written using experiential (case‐studies) style. Therefore, it is preferable to present the eye 
damage risk and/or any other memorable risks (e.g. stroke/heart attack) using experiential 
(case‐studies) style (using images format). However in the GP trials much of the narrative 
information was cut on recommendation of the GP focus groups. Results from the trials will 
indicate whether or not this was effective. 
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Consultations with Stakeholders 

The purpose of the consultations with stakeholders was to gain insight and feedback on the design 
guidelines that were identified from the literature and converted various initial prototypes. 

Method 

Stakeholder consultation took place through a number of forums. 

 A meeting of the advisory group  was held where members were presented with a sample 
prototype for initial discussion and feedback was taken. Following the CRG meeting the 
prototype was refined based on comments made at the meeting. 

 A further meeting was held at the office to discuss the refined prototypes.  

 The next iteration of the prototypes was emailed out or presented in hard copy for 
stakeholder consultation to: 

 Debra Graves, Royal College of Pathologists 
 Janet Wale, Consumer representative 
 Ivan Chen, Diabetes Vic  
 Michal Morris, Centre for Culture, Ethnicity and Health  
 Medical colleague of Ralph Audehm, Jo‐Anne Elizabeth Manski‐Nankervis. 
 Dr Chris Pearce, NeHTA. 

 Final prototypes for testing at the focus groups were created based on all of the feedback 
received from these stakeholders and the literature review. 

Feedback from Stakeholders 

Some important aspects of the feedback considered in the development of final prototypes were as 
follows: 

1. Patients need to be told about risk but terms like “moderate risk” could be unclear. 
Alternative words need to be explored at the focus groups. 

2. Reporting formats should encourage “buy‐in” from patients and give them opportunities to 
teach back to doctors about what they have been told. Focus groups should elicit methods 
that are preferred by patients. 

3. Reporting formats need clear statements on them “About the Test” e.g. is it a 3 month 
review  

4. Information on the sample reports needs to be well based in fact. 
5. Need to remember that low values for HbA1c are also problematic. 
6. Reports should not have too much information or be too crowded. 
7. Consideration should be given to the impact of having a “yellow zone” and whether this 

encouraged inaction. 
8. Each stakeholder had their own preferences for different information presentation from a 

choice of a metre, a line graph and a range of photos. 
9. Stakeholders questioned the use of harsh or scary language and the likely impact. 
10. Tests results need to consider personalised issues such as the fact that HbA1c targets are 

modified for things like duration of disease, type of medication, co‐morbidities. 
11. Need a patient pathology summary, which includes multiple tests. 

Based on the feedback obtained during the eye‐tracking experiments and the stakeholder 
consultation, two sample prototypes were proposed for Arabic speaking groups and English speaking 
groups. Items 1‐9 (above) were considered in the final prototypes that were taken to the focus 
groups, 10 and 11 were not considered feasible at this stage. 
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Patient and Carer Focus Groups 

The purpose of the focus groups was to gain patients’ and carers’ insight into their experiences of 

communication difficulties when looking after themselves or someone they care for with a chronic 

disease, and their preferences of verbal or written information, preference of presentation formats 

of the information, and giving feedback on the prototypes to determine specific types of information 

that they would like to see included in the prototype. However, the objective of the focus groups was 

to elicit information not just to get comment on information placed before participants. Thus there 

was a considerable amount of open discussion before any prototypes were displayed. 

Recruitment 

Patients and carers were sourced and invited to participate in the focus groups by Simone Pattison 
who is a diabetes educator at Dianella Community Health (DCH). 

Focus Group Structure 

The focus groups were led by experienced focus group facilitators. The English speaking groups were 
conducted by Dr Reeva Lederman, Dr Stephen Smith and Dr Lee Naish with Dr Basil Alzougool as 
note‐taker. The Arabic speaking groups were conducted by Dr Basil Alzougool with an Arabic 
translator in attendance, an Arabic note‐taker, and an observer from the research group. Informed 
consent was obtained from all participants. The plain language statement of the study and consent 
form was translated into Arabic. The study was approved by the University of Melbourne Human 
Research Ethics Committee. Patients and carers were reimbursed for participating in the focus 
groups. Each focus group took approximately 1.5 hours. Initially, each focus group began with a brief 
background of the study followed by review of discussion guidelines to set the ground rules for 
participating. Each focus group was digitally recorded for analysis, with the consent of participants. 
All data was transcribed and analysed to elicit common themes.  

Focus Group Questions 

The focus group questions (Table 4) were developed from the literature review and input from the 
advisory group and research team. 

Table 4: Focus Group Questions  

No. Question 

1 Put up slide one with control report and ask the participants: 

1.1 Looking at the presented results – which would make you think that something needed to be done? 
1.2 If you were given this would it make you think that you may need more medication or insulin? 

1.3 Are you normally aware if your result is out of target – does the doctor discuss this with you? Do you 
think these reports would help with that discussion? 

1.4 If you received this report would it make you ask your doctor about increasing your medication? 
Would it help you seek help about diet and activity? 

2 Ask participants to think back to the first time they (or their family member) were told they had 
diabetes. 

2.1 What information were they given about their test results? 

2.2 Did they understand the results? 

2.3 What form was it in? 

2.4 Was it helpful to get information about their results in this way? 

2.5 What do you know about diabetes? Is this information enough? 

2.6 What do you need to know more in order to be able to manage the condition? 
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No. Question 

2.7 What information are you provided with after every test (regular blood sugar test)? 

2.8 What do you need to know more at every test (regular blood sugar test)? 

3 Go through the set of slides: repeat the idea of the questions from 1.1 to 1.4 above in different 
words. 

4 For the slide with the 4 conditions ask the participants: 

4.1 What worries them? Worries them the most? 

4.2 What will they act on? 

4.3 How do they think the chances of getting these conditions relate to their blood test results? 

4.4 Would seeing these conditions cause them to be more or less likely to act? 

5 Have the following general discussion before putting up the final 2 prototypes: 

5.1 Would you like to receive verbal or written information? Or how do you prefer to receive 
information? 

5.2 In what formats do you prefer the information to be presented? 

5.3 What information do you prefer to be included in the report? 

5.4 Refer back to the types of information you have looked at so far, how do you prefer each type of this 
information to be presented? 

5.5 Imagine that the doctor tells you to cut down on fat, eat more fruit, and to try to exercise more 
regularly. Is this advice specific enough? 

5.6 If your blood tests suggest you need to take action, What would you like to know about: 
a. Medication (perhaps name, dosage, frequency, effects, side‐effects, cost) 
b. Diet 
c. Exercise 
d. Lifestyle changes (e.g. driving, work, leisure activities) 

6 Display the two prototypes and ask the participants: 
6.1 What do you think about these prototypes? Which one is better and why? 

6.2 What parts of the prototypes do you like? 

6.3 What information is missing? 

6.4 What information is not necessary to be included? 

6.5 Ask again the questions from 1.1 to 1.4 above in different words 

7 Final general discussion: How do you think the reports should be presented? 

8 Cultural issues’ questions: 

8.1 Would you like your own photo on the report? 

8.2 Do you like to include pictures of other people in the report? If yes, which type of pictures (female or 
male pictures or both)? 

8.3 Do you prefer to receive the report in your native language? 

8.4 Are there any words related to your disease you do not like to be used in the report? 

8.5 Do you normally see your doctor alone or with someone else? How does that influence the way you 
understand information? 

8.6 How do you like the idea of printed material to take home to share with your lovely ones? 

8.7 How does the disease influence your personal life? 

Feedback from Patient Focus Groups 

Four focus groups were held in Broadmeadows and Craigieburn (Victoria), two for Arabic speakers 
(19 people in total, 11 female, 8 male) and two for English speakers (19 people in total, 13 female, 6 
male). One of the English speaking groups had a high migrant component of speakers whose first 
language was not English. A summary of the focus group participant’s demographics is provided in 
Table 5.  

Table 5: A summary of the focus group participant’s demographics is provided  

Four focus groups were conducted Female Male Total 

Two groups with Arabic speakers  11 8 19 
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Two groups with English speakers  13 6 19 

The Control Report 

Most participants had not seen the control report (basic table of results). They were only given their 

results verbally. Most participants understood the meaning of the numbers in the control report and 

they were able to explain the meaning of various sugar levels values as well as knew what things 

(diet, physical activity, medicine, etc.) they should do in order to control their sugar levels. They were 

given this information when they visited the GP. No participants knew the meaning of the actual 

letters and numbers in the term HbA1C.  

Compliance 

The participants were aware that they should follow medical advice. However external factors such 
as celebrations impacted on their compliance with that advice. Participants proposed several 
common motivations for doing something to control their sugar levels such as to live for their 
children and grandchildren and to avoid future complications.  

Information Preferences and Needs 

The idea of receiving supplementary information was very acceptable. Participants highly 
appreciated receiving supplementary information, which could be taken home and shared with 
others on receipt of pathology results. They felt that they did not currently leave their doctor with 
enough information.  

Participants were also keen for extra information to assist them with managing their diets and 
exercise and they still needed more information in detail such as:  

 how to avoid complications, 

 how to take medicine, when, how much, etc.  

 what to do in order to keep controlling their sugar levels,  

 what to eat in the evening/before bed time and at other times of day, as well as a list of food 
types that increase sugar levels 

In addition, most participants preferred a combination of verbal information (practical session) in 
detail from the professionals, supported by written information. Some preferred to receive DVDs to 
watch privately at home. 

In terms of medications, participants felt that medication was the doctor’s domain and that this type 
of supplementary information did not assist in medication management although it might remind 
them to take the medication prescribed. Participants saw supplementary material as only useful for 
diet and exercise management.  

Preferences between Prototypes 

Overall, participants agreed that the prototype report was a good idea. Participants agreed with the 
idea of having the type of prototypes presented by the GP and they thought the prototypes they 
were shown were clear and easy to understand. The participants also understood the information 
presented in various design formats (speed meter, graph) and they prefer them to the control report.  
The overall feeling was that the use of colours was good and made the report attractive. Participants 
perceived the full prototype as a reminder. They felt it was a positive addition to have their names on 
the full prototype. 

All participants felt that the coloured line graph was useful. All agreed that the graph should have 
four colour bands: red (extremely high), yellow (high), green (normal), and red (dangerously below 
normal). They felt that the yellow band was an important motivational tool. All were working hard to 
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reduce their blood sugar levels. The consensus was that when you are trying to reduce blood sugar, it 
is an achievement to go from red to yellow, and this encourages further action, because the 
transitions from red to yellow to green are difficult but achievable. In other words, going from red to 
yellow and yellow to green is manageable. Going from high red to green is so hard it can be de‐
motivating. 

Participants stated that the use of pictures of other people, pictures of food and pictures of sport 
was good and improved understanding. Participants perceived the grape picture in the report as 
irrelevant because they knew that grapes increase sugar levels. Pictures in reports need to be fact 
based. Participants did not find the syringe picture useful, and suggested removing it from the 
prototype. Participants preferred to add detailed information about medication and food to the 
prototype. In addition, they preferred to include both positives and negative messages. 

Differences between Arabic and English-Speaking Groups 

There were differences between the Arabic and English‐speaking groups (Table 6) both in the way 
they responded to the information presented and in their general information needs. 

The way participants responded to the information presented 

Most of the Arabic groups preferred to remove the word risk from the graphs and to replace it by 
“normal” “above normal” and “below normal”, and they thought that the normal values should be 
between 5 to 7 (7 is medically considered problematic). English speaking groups had no problem with 
the work “risk”. 

Also, in the Arabic‐speaking groups, participants largely favoured having their pictures on the report 
as a way of personalising and identify them. In the English speaking group they largely preferred not 
to have their pictures on the report as they thought it was costly and time consuming and because of 
vanity issues. 

Most Arabic groups equally preferred the three‐speed meter and graph that had a legend label, 
whereas most English groups preferred the graph that had a legend label. However, some 
participants from all groups said the one speed meter is better for new patients. 

The two groups all responded with concern to the stories of heart disease, kidney failure, amputation 
and eye disease. In the English‐speaking group they could not differentiate their concern and thought 
they needed to act to prevent all of these conditions. In the Arabic‐speaking groups they were able to 
differentiate a little and in one of the Arabic‐speaking groups they were most concerned about 
blindness. 

General Information Needs 

The English groups stated that the full report had too much information for new patients but that 
they would be happy to get a detailed report of this nature at a later stage. The English groups also 
preferred the information to be changed each visit for variety. 

 
Arabic speakers felt overall that they lacked information about their condition in Arabic and were 
keen for any information that could clarify for them what their pathology reports meant and what 
responses were required from them. They had a heightened sense of not having information 
compared to the English speaking groups. While they found a lot of the pictorial information helpful, 
those who could read preferred that the whole report be in Arabic. 

Also, in the Arabic‐speaking group 5 out of 19 were illiterate (could not read or write in any 
language). This distribution occurred by chance in the sample but illiteracy is common in Arabic 
speaking countries, particularly among women, so it is likely that materials targeting Arabic speaking 
groups need to account for this issue. 
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Finally, there were more issues in the Arabic‐speaking group about sharing medical information with 
relatives:  

 There was greater concern in the Arabic‐speaking group about the stress that might be 
caused to family members if they were shown the report.  

 In the Arabic groups, participants were divided in terms of going to the doctor with 
somebody else; some of them preferred to go alone to protect their privacy and some 
preferred to go with somebody else to help and care.  In contrast, in the English‐speaking 
group all were happy to take a relative.  

 

Table 6: A summary of differences detected between the Arabic speaking and English speaking groups  

Arabic speaking groups English speaking groups 

Preferred to remove the word risk and to replace it by 
“normal” “above normal” and “below normal”  

Had no problem with the word “risk”  

Divided in terms of going to the doctor with somebody 
else; going alone to protect their privacy; and going with 
somebody else to help and care  

Were happy to take a relative to the doctor  

Concerned about the stress that might be caused to 
family members if they were shown the report  

Largely favoured having their pictures on the report as a 
way of personalising and identify them.  

Largely preferred not to have their pictures on 
the report as they thought it was costly and 
time consuming  

The worst two risks were heart attack and blindness.  The worst risks were blindness, heart attack 
and leg amputation  

Preferred the one speed meter and graph that had a 
legend label  

Preferred the graph that had a legend label  

 Preferred the information to be changed each 
visit for variety  

Preferred to add a space to record the daily sugar level 
test  

 

Preferred to divide the foods into two types; foods that 
increase sugar level and food that reduce sugar level  
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Refinement of the Prototype 

Taking the results of the focus groups into considerations, two prototypes have been refined; one for 
Arabic speaking group and another for English speaking group. The followings are the changes that 
have been included in the two prototypes (Table 7 and 8). As shown in both tables, the following 
features were incorporated in the prototypes: 

1. Under “background information about the patient”, it was recommended that a personal 
picture of the patient be added to cross check previous results which suggested this may not 
be preferred. 

2. Under “About the test” section, the sentence that describes the test was refined to make it 
clearer  

3. Under “Your results” section, the word “risk” in the Arabic prototype was removed from the 
graphs and replaced with “above normal” “normal” and “below normal”  

4. The bar graph that had a legend label was included in the report.  
5. The graph for Arabic groups was designed with two colours; green for normal and red for 

above normal or below normal. The graph for English groups was designed with three 
colours; green, red and yellow. 

6. Under “Your risk” section, positive and negative messages were included in the prototype. In 
the Arabic groups’ prototype, the messages were presented as a case study or explanation 
and the heart attack and blindness were kept as the worst risks. In the English groups’ 
prototype, the messages were presented as a graph that showed the risks and occurrence of 
the diabetes complications over time and the blindness, heart attack, kidney disease and leg 
amputation were kept as the worst risks. 

7. Under the “medication” sub‐section, detailed information about medication (i.e. dosage and 
frequency) was added to the prototype. The syringe picture was removed and replaced with 
a picture without a syringe. 

8. Under the “physical activity” sub‐section, the word ”garden” was added. 
9. Under the “food” sub‐section, the picture that contained grapes was replaced with a picture 

that did not contain grapes, as many patients already knew that grapes were contra‐
indicated.  

10. In the Arabic groups’ prototype, the foods were divided into two types; foods that increase 
sugar levels and foods that reduce sugar levels.  

11. Information about the types and amount of food that can be eaten during celebrations and 
strategies for dealing with this food was added to the prototype under the food subheading. 

12. In the Arabic groups’ prototype, a new part to record the daily sugar level test in the report 
was added to the prototype. 
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Table 7: Prototype Refinements – Arabic-speaking 

Based on feedback from the focus groups the refined design was produced. Translations have not yet been made to 
the text. 

[alt = ‘This table contains eight examples as described under Refinement of the Prototype.  There are 
two columns with the initial design in the left column and the refined design in the right column. The 
eight elements are: 1 Using patient’s photograph, 2 Using colour text highlights, 3 Graphs with colour 
highlights, 4 Pictorial examples of possible symptoms,  5 Step by step treatment, 6 Pictorial exercise 
plan, 7 Pictorial diet plan, 8 Chart to monitor daily sugar level’] 

Element Initial Design Refined Design 

1 

  

2            About the test 

The test measures the average sugar level in your 
blood over the last 3 months ‐ Oct‐Dec 2011. It 
indicates your risk of kidney disease, heart attack, 
blindness and other serious complications. A 
healthy person has a reading of about 4%‐5% 

            About the test 

This test (HbA1c) is a simple lab test that shows 
the average sugar level in your blood over the last 
3 months. HbA1c stands for "hemoglobin A1c". 
The result shows if a person's blood sugar is close 
to normal, below normal or above normal.  

3 

 

 

 

1 1 
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4 

  

5 

 
 

6 

 
 

7 

 
 

8  
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Table 8: Prototype Refinements – English-speaking 

Element Tested Prototype Parts Refined Prototype Parts 

1 

 

 

2            About the test 

The test measures the average sugar level in your blood 

over the last 3 months ‐ Oct‐Dec 2011. It indicates your 

risk of kidney disease, heart attack, blindness and other 

serious complications. A healthy person has a reading 

of about 4%‐5% 

            About the test 

This test (HbA1c) is a simple lab test that shows 

the average sugar level in your blood over the last 

3 months. HbA1c stands for "hemoglobin A1c". 

The result shows if a person's blood sugar is close 

to normal, below normal or above normal.  

3 

 

 

 

4 

  

1 1 
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5 

  

6 

 
 

7 
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Mid-Project Review  

A meeting was held at Dianella Community Health – Broadmeadows site on Tuesday 21st of February 
(Reeva, Lee, Basil, Ralph, Sally, Ivan, Bruce and Kylie) with phone linkup to DoHA, to present and 
discuss the results of the focus groups and the refined prototypes, QUPP GP Focus 
group/Information Evening & Workshop and Project timeline. 

Following the meeting, a combined prototype (Appendix 3), which took account of the preferences of 
both the CALD and English speaking patient groups, was created. This prototype was based on 
consensus at the meeting. It was decided that the best features of both designs should be used in 
one prototype to be presented and discussed with doctors and practice nurses during the focus 
group dinner/workshop.  

Significant changes to the prototype at this stage were: 

1. Deleted the personal picture from the prototype at this stage of the project because of 
technical issues for trialling doctors. 

2. Replaced the words “risk”, “above normal”, “normal”, and “below normal” with “Too high” 
“healthy” and “too low”.  

3. Limited the bar graph to two colours; green for healthy and red for too high or too low.  
4. Presented the positives and negative messages as pictures of other people with the name 

of the risks and benefits. Kept the blindness, heart attack, kidney disease and leg 
amputation risks.  

5. Kept the types of the foods; foods that increase sugar level and foods that reduce sugar 
level.  

6. Deleted the new added part in the Arabic groups’ prototype that recorded the daily sugar 

level test as patients are given a separate diary to record their daily test results. 
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Healthcare Professionals’ Focus Group/Dinner Workshop 

The purpose of the focus group was to encourage their participation both at the focus group for 
feedback on the prototypes (which were presented to everyone) and later in possible clinic‐based 
testing (GP trial). 

Recruitment 

Dianella Community Health (DCH) identified general practices willing to participate in the project 
through frequent referrers to DCH and through the Divisions of General Practice. Practices were sent 

an invitation and received a follow up call. Practices expressing an interest in being involved in the 
project were invited to attend a Dinner focus group. General Practitioners, Practice Nurses and 
Practice Managers were invited to attend. The GPs and practice nurses were invited for dinner as a 
way to encourage their participation. 

Focus Group Structure 

The focus group was led by an experienced focus group facilitator. The focus group was presented in 
a semi‐structured format to allow constructive feedback from attendees. The focus group/dinner 
took approximately 2.5 hours. The structure of the evening was as follows: 

 A brief background of the study followed by a presentation of the summary of the results of 
patients and carers’ focus groups and presenting the prototype. 

 A free discussion with the doctors and nurses to get their insight and feedback on the 
prototype.  

 A short presentation on the importance of understanding HbA1c.  

 A presentation on the pilot trial of the prototype in practices (Support offered to clinics: 
What is involved in the pre‐test? The benefits for participating practices).  

A Dinner speaker (Endocrinologist with expertise in how the HbA1C reporting will change from a 
pathology measurement point of view) was also invited, in order to give a presentation on how 
the test measurements will change in the coming years. The focus group was digitally recorded 
for analysis, with the consent of participants. All data was transcribed and analysed to elicit 
common themes.  

Focus Group Questions 

A number of questions were asked to doctors and nurses during the focus group to get feedback on 
the prototype. The questions were as follow: 

1. If this prototype were to contain pathology results for your patient, how would you view it? 
2. What is your view about this prototype over all? 
3. What is good about it and why? 
4. What is bad about it? 
5. What is missing? 
6. Would you use it to discuss results with patients? If not, why not? 
7. Would you send a paper copy home with patients to help them enlist the support of family 

and friends?  
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Feedback from Healthcare Professionals 

Four GP practices and four nurses attended the focus group. Representatives from stakeholder 
organisations involved with QUPP including Dianella Community Health, the University of 
Melbourne, Diabetes Australia and the Division of General Practice were present at the workshop 
evening. 

Both the GPs and the practice nurses gave excellent feedback. The invitees were broken into very 
small groups with team members (approx. 3‐4 people to each) to draw out their thoughts on the 
prototypes and answers on the questions. Data was collected both in a written format and through 
verbal discussions in order to be able to explore any questions or concerns that arose in an in‐depth 
manner. 

Following the dinner focus group, the prototype (Appendix 4) was revised based on answers, 
comments and suggestions made at the workshop. The suggestions implemented were as follow: 

1. Under “Your Risk”, fewer pictures were included: two images for positive messages and two 
for negative messages. 

2. Under “what should I do next”, a new sub‐heading was added: “Learning More: Make an 
appointment to see a Diabetes Educator:  Date:……………………Time:………………, Join a support 
group:   Phone: 1300 136 588,  http://www.diabetesvic.org.au/member‐area” . 

3. Under “medications”, a new image for tablets was added.   
4. Under “exercise”, a new phrase was added: “Exercise with friends”. 
5. Under “food”, the food pyramid image was replaced with a more recent food pyramid. 
6. The prototype was revised in portrait and landscape formats.    
7. The current care plan was not included as suggested because it is a two‐page document and 

it was difficult to include it.  
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Trial of the Prototype (Pathology Pro Forma) 

A three‐month small trial in several doctors surgeries (in cooperation with Dianella Community 
Health (DCH)) using a manual prototype produced on an excel spreadsheet was conducted to initially 
evaluate the prototype using real HBA1C (for Type 2 Diabetic) patients’ results as an alternative way 
of providing pathology information to patients. Doctors, nurses/diabetes educators and patients 
were also asked to provide feedback on the usefulness of the prototype via questionaries.  

Recruitment 

Dianella Community Health (DCH) identified general practices willing to participate in the project 
through frequent referrers to DCH and through the Divisions of General Practice. Practices were sent 

an invitation and received a follow up call. Practices expressing an interest in being involved in the 
project were invited to participate in the trial. General practices who attended the dinner focus 
group were also invited to participate in the trial. Each participated general practice was asked to 
randomly recruit patients and carers during clinical consultations. Participating patients and carers 
were required to be over 18 years of age and have/care for a diagnosis of type 2 diabetes, with at 
least 12 months duration.  

The Trial 

An education session was conducted at each general practice by the QUPP Project Officers (Simone 
Patterson & Kylie Rhook) to outline the processes of the pre‐test period. Education sessions covered 
the following details: 

 Use of the colour laser printer, which was provided and installed in each participating 
practice. 

 Use of manual pathology pro forma 

 Ongoing support throughout the trial period provided by DCH to the participated practices in 
regard to installing and printing the templates. 

 Consent & consumer confidentiality 

 Trialling of the template with 10‐20 patients (@ $80 per patient) in clinical consultations 

 Consumer and GP feedback surveys 

General practice nurses/diabetes educators entered data and test results of the patients via an excel 
spreadsheet to produce a pro forma template with the patient prior to consultation with the doctor. 
Then, the doctor provided consultation and advice to the patients based on the patient’s results as 
shown in the template and discussed the action plan for the following three months with patients. A 
paper questionnaire for doctors and nurses/diabetes educators was developed to evaluate the 
pathology template.  

Medical practice nurses/diabetes educators gave a copy of the printed colour template to the patient 
prior to consultation. Then, the patient saw the doctor to further discuss results with him/her. A 
paper questionnaire for patients was developed to evaluate the pathology template.  

Following each consultation with the doctors, doctors, nurses/diabetes educators and patients were 
asked to provide feedback on the usefulness of the template via the questionaries. The patients were 
phoned after 3‐4 weeks to answer the questionnaire again to test if results and understanding of 
results were remembered. 

Some of the difficulties encountered at the commencement of the pre‐test period communicated by 
GP practices included: 
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 Technical issues when installing colour laser printers, necessitating involvement from 
external practice IT support services. 

 Varying versions of Excel programs, resulting in the abandonment of the electronic pro 
forma. Two practices continued to use the electronic Excel version of the pro forma. 

 Varying levels of IT skills.  Some general practice staff had never used Excel. 

 Staffing restraints at two participating GP practices ‐ restricting timely completion of the pre‐
test.   

Strategies implemented to manage risk: 

 Change of the pathology pro forma to PDF version  

 Provision of step by step instruction sheet for practice nurses to triage potential participating 
patients  

 Provision of pro forma consumer packs to two practices – including consent, pathology pro 
forma, patients’ questionnaire and GP questionnaire. 

 Regular telephone contact and practice visits. 

General Practice Questionnaire 

The questionnaire involved measuring doctors’ and nurses/diabetes educators’ perception of the 
usefulness of the template and patients’ understanding. A copy of the questionnaire (Figure 10) is 
shown below: 
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Figure 10: General Practice Questionnaire  
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Patients Questionnaire 

The questionnaire involved some background information and measured patients’ comprehension 
and their intention to act to change their behavior. The questionnaire is shown below: 

 

Figure 11: Patients Questionnaire  
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Results 

Demographics 

Five general practices agreed to take part in the trial and to use the pathology pro forma with 
consenting patients during clinical consultations. At the conclusion of the pre‐test period, a total of 
52 pathology reporting pro forma were utilised with patients in clinical consultations with their GP 
(Table 9). 

Table 9: Completed GP & patients questionnaires per partcipating clinic 

Participating Medical Practice Completed GP & patients 
questionnaires/pro forma 

Milleara Road Clinic (MRC) 20 

Somerton Road Medical Centre (SMC) 12 

Hillcrest Health Centre (HHC) 10 

Harding Street Medical Centre (HMC) 6 

Dianella General Practice (DGP) 6 

A summary of the patients’ characteristics is shown in Table 10. As shown in the Table, more than 
half of the patients were males (59.6%) and the rest were females (40.4%). The average patients’ age 
was 61 years and the patients were mostly 56 years and older (80.4%). Most of the patients had 
completed a high school certificate (76.9%). Approximately more than one third of the patients were 
from the same clinic (MRC 37%), 22.2% were from SMC, and 18.5% were from HHC. The rest of the 
patients were equally from two other different clinics DGP (11.1%) and HMC (11.1%).  

Table 10: A summary of the patients’ characteristics  

Variables Categories 
Frequency 

(percentage) 
Missing 

Sex Male 28 (59.6%) 
7 

Female 19 (40.4%) 

Age Range: 
 
The average age of 
participants is 61 
years. 

31‐35 1 (2.2%) 

8 

41‐45 2 (4.3%) 

46‐50 3 (6.5%) 

51‐55 3 (6.5%) 

56‐60 12 (26.1%) 
61 or older 25 (54.3%) 

Education Level Primary school 2 (5.1%) 

15 

High School 30 (76.9%) 

Diploma 4(10.3%) 

Undergraduate 2(5.1%) 

Postgraduate 1(2.6%) 

Participating Clinic MRC 20 (37%) 

0 

SMC 12 (22.2%) 

HHC 10 (18.5%) 

HMC 6 (11.1%) 

DGP 6 (11.1%) 

 

A summary of the characteristics of the healthcare professionals is shown in Table 11. As shown in 
the Table, more than two thirds of the healthcare professionals were males (78.8%) and the rest 
were females (21.1%). Approximately half of the healthcare professionals (47.2%) were in the age 
range of 41‐50 years and 45.3% were in the age range of 51‐60 years. More than two thirds of the 
healthcare professionals (73.6%) were doctors and 24.5% of them were nurses and one Dietician. 
More than two thirds of the healthcare professionals (70.7%) spent at least 25 years in practice.  
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Table 11: A summary of the characteristics of the healthcare professionals 

Variables Categories 
Frequency 

(percentage) 
Missing 

Data 

Sex Male 41 (78.8%) 
2 

Female 11 (21.2%) 

Age Range: 
 

21‐30 3 (5.7%) 

1 
41‐50 25 (47.2%) 

51‐60 24 (45.3%) 

61 or older 1 (1.9%) 

Job Type Doctor 39 (73.6%) 

1 Nurse 13 (24.5%) 

Dietician 1(1.9%) 

Years in practice 1 year 3 (5.9%) 

3 

2 years 6 (11.8%) 

5 years 1 (2%) 

16 years 1 (2%) 

20 years 3 (5.9%) 

24 years 1 (2%) 

25 years 14 (27.5%) 

26 years 1 (2%) 
27 years 12 (23.5%) 

28 years 8 (15.7%) 

40 years 1 (2%) 

Is there a nurse in the 
practice? 

Yes 29 (67.4%) 
11 

No 14 (32.6%) 

Patients’ Perceptions of the Prototype Pro forma 

1. Most of the patients agreed and strongly agreed on the usefulness of the report. 
2. The gender of the patients did not impact on their perceptions of the report. 
3. The age group of the patients only impacted on their understanding of what patients needed 

to do; the patients from the age group 61 years or older perceived their understanding 
higher than other patients. Other items did not impact on the patients’ perceptions of the 
report. 

4. The education level of the patients did not impact on their perceptions of the report. 
5. The participating clinic did not impact on the patients’ perceptions of the report. 
6. More than half of the patients (55.6%) reported that the graph was the most useful part in 

the report and 22.2% of the patients reported the whole report as the most useful. 
7. Three quarters of the patients (75%) did not report any part in the report as the least useful 

whereas 18.8% of the patients were not sure.  
8. Approximately all patients (95.1%) wanted to keep the report. 
9. 38.9% of the patients wanted to keep the report for aiding their knowledge and 

understanding or for as a future reference and records. 
10. Most of the patients agreed and strongly agreed that the report will help them to act and 

manage their condition. 
11. The gender of the patients did not impact on their intention to act and manage their 

condition. 
12. The age group of the patients only impacted on the patients’ intention to make the right 

exercise choices in ways that help to manage their condition; the patients from the age 
group 61 years or older intended to make the right exercise choices higher than other 
patients. Other items did not impact on the patients’ intention to act and manage their 
condition. 
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13. The education level of the patients only impacted on the patients’ intention to make the right 
exercise choices in ways that help to manage their condition; the patients who have high 
school certificate intended to make the right exercise choices higher than other patients 
who have diploma or above. Other items did not impact on the patients’ intention to act and 
manage their condition. 

14. The participated clinic only impacted on the patients’ intention to take their medications as 
prescribed; the patients from MRC clinic intended to take their medications as prescribed 
higher than patients from DGP clinic. Other items did not impact on the patients’ intention 
to act and manage their condition. 

Healthcare professionals’ Perceptions of the Prototype pro forma 

1. The majority of the healthcare professionals strongly supported the report format except 
for three items; (i) the item “Q3: Did the report help you think about changing the treatment 
you are giving your patient”, where more than one third of the professionals somewhat 
disagreed, agreed and strongly disagreed and one quarter of the professionals neither 
agreed nor disagreed, (ii) the item “Q:4 Did the report help your patient understand why the 
treatment needed to change” where more than one third of the the healthcare professionals 
neither agreed nor disagreed and more than one quarter of the professionals strongly 
disagreed, and (iii) the item “Q7: Do you think the report helped your patient to understand 
what changes they need to make to their lifestyle” where approximately half of the 
professionals agreed and strongly agreed and approximately one third of the professionals 
somewhat disagreed, agreed and strongly disagreed.  

2. The gender of the healthcare professionals only impacted on their perception that the report 
helped their patients to understand what changes they need to make to their lifestyle; the 
female healthcare professionals perceived this part higher than male professionals. Other 
items did not impact on the healthcare professionals’ perceptions of the report. 

3. The age group of the healthcare professionals impacted on their perceptions of the report. 
The healthcare professionals from the age group 51-60 years perceived all aspects of the 
report higher than professionals from the age group 41-50 years. 

4. The participating clinic impacted on the healthcare professionals’ perception of the report. 
The healthcare professionals from SMC clinic perceived all aspects of the report lower than 
professionals from other clinics. 

5. The job type of healthcare professionals impacted on their perceptions of the report relating 
to four aspects. Other aspects did not impact on the healthcare professionals’ perceptions of 
the report. The four aspects are as follow: 

 The report made it easy to give the information to the patient 

 Did the report help the patient understand the result 

 Do you find the report useful in explaining the result to the patient 

 Do you think the report helped your patient to understand what changes they need 
to make to their lifestyle 

The nurses perceived these four aspects of the report higher than doctors. 
6. 44.7 % of the healthcare professionals reported that the graph was the most useful part in 

the report and 21.1% and 15.8% of the professionals reported the colours and action plan 
and colour graph as the most useful parts respectively. 

7. Approximately one fifth of the healthcare professionals (19.4%) reported that page 2 of the 
report was the least useful whereas 16.1% reported that it was the Normal HbA1C. 

8. More than two thirds of the healthcare professionals (72%) will give the report to their 
patients. 

9. Approximately one third of the healthcare professionals (29.1%) will give the report to their 
patients because it is a tool to reinforce the information, and 22.9% of the professionals will 
give it to patients because it is a tool to refer to and support their patients. One quarter of 
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the healthcare professionals will not give the report to their patients because it is poorly 
designed and it is not compatible with general practice. 

Data Analysis from Trials of the pro forma 

The following tables show further data analysis of the questions used in the GP trials. 

Of particular note is the different perceptions of doctors and nurses (Fig 15) which raises issues for 

future research of how such a tool is used by diabetes nurse educators who have specific paid time 

allowances for patient discussions compared to how it is used by doctors.  

 

Figure 12 Patient Perception of the Prototype  

 

Figure 13 Patient Intention to Act  
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Figure 14 Health care Professional Perceptions 

 

Figure 15 Comparison of Healthcare Professionals  
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Follow-up patients’ interviews 

Demographics 

A summary of the patients’ characteristics who participated in the post‐test interviews is shown in 
Table 12. As shown in the Table, more than half of the patients were females (52.2%) and the rest 
were males (47.8%). The average patients’ age was 61 years and the patients were mostly 56 years 
and older (82.6%). Most of the patients completed a high school certificate (72.7%). More than half 
of the patients (52.2%) were from MRC, 17.4% were from DGP and HHC, and 13% were from HMC. 
Approximately half of the patients (47.8%) were Australians and more than one fifth (21.7%) were 
Italians. More than two thirds of the patients (78.3%) can read and write English. 39.1% of the 
patients saw the doctor 4 weeks ago of the date of the follow‐up interview and 17.45% of the 
patients saw the doctor 2 and 3 weeks ago. 

Table 12: A summary of the patients’ characteristics  

Variables Categories 
Frequency 

(percentage) 
Missing 

Gender Male 11 (47.8%) 
0 

Female 12 (52.2%) 

Age Range: 
 
The average age of 
participants is 61 years. 

31‐35 1 (4.3%) 

0 

41‐45 1 (4.3%) 

46‐50 1 (4.3%) 

51‐55 1 (4.3%) 

56‐60 7 (30.4%) 

61 or older 12 (52.2%) 

Education Level Primary school 2 (9.1%) 

1 

High School 16 (72.7%) 

Diploma 2(9.1%) 

Undergraduate 1(4.5%) 

Postgraduate 1(4.5%) 

Participating Clinic MRC 12 (52.2%) 

0 
DGP 4 (17.4%) 

HHC 4 (17.4%) 

HMC  3 (13%) 

Ethnic Background Australian 11 (47.8%) 

0 

Italian 5 (21.7%) 

Greek 2(8.7%) 

English/Irish 1(4.3%) 

Fijian 1(4.3%) 

Maltese 1(4.3%) 

Sri Lankan 1(4.3%) 

Welsh 1(4.3%) 

Can you read and write 
English? 

Yes (can read and write) 18(78.3%)  

0 
Can read but cannot write 3(13%) 

Little bit 1(4.35%) 

Some 1(4.35%) 

When did you see the 
doctor last time? 

1 week ago 3(13%) 

0 

2 weeks ago 4(17.45%) 

3 weeks ago 4(17.45%) 

4 weeks ago 9(39.1%) 

8 weeks ago 2(8.7%) 

12 weeks ago 1(4.3%) 
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Patients’ Perceptions of the Prototype Pro forma 

1. Most of the patients agreed and strongly agreed on the usefulness of the report.  

2. Most of the patients agreed and strongly agreed that the report will help them to act and 

manage their condition. 

3. More than one quarter of the patients (26.2%) reported that the graph was the most useful 

part in the report. 

4. More than one quarter of the patients (27.3%) did not report any part in the report as the 

least useful.  

5. 82.6% of the patients wanted to keep the report. 

6. Approximately one third of the patients (31.6%) wanted to keep the report for future 

reference and records and more than one quarter of the patients (26.4%) wanted to keep it 

to remind them to do the requested things. 

7. Approximately half of the patients (47.4%) filed the report and 15.85% of the patients put it 

around somewhere. 

8. The report helped 87% of the patients to know what to do and how to do it. 

9. The report helped 87% of the patients to understand what to do compare to your previous 

experiences. 

10. The report helped 69.6% of the patients to remember what to do compare to your previous 

experiences. 

11. More than two thirds of the patients (78.4%) followed the directions of the doctor as 

specified in the report. 

12. The gender of the patients only impacted on their understanding of what they needed to do; 

the male patients perceived their understanding higher than female patients. Other items 

did not impact on the patients’ perceptions of the report. 

13. The age group (41‐60 years old vs. 61 or older) of the patients did not impact on their 

perceptions of the report. 

14. The participating clinic (MRC vs. Other clinic) did not impact on the patients’ perceptions of 

the report. 

15. The ethnic background (Australian vs. Non‐Australian) of the patients did not impact on their 

perceptions of the report. 

16. The last time patients saw the doctor (3 weeks ago and less vs. 4 weeks ago and more) did 

not impact on their perceptions of the report.   

17. The gender of the patients did not impact on their intention to act and manage their 

condition. 

18. The age group (41‐60 years old vs. 61 or older) of the patients did not impact on the patients’ 

intention to act and manage their condition.  

19. The last time patients saw the doctor (3 weeks ago and less vs. 4 weeks ago and more) only 

impacted on the patients’ perceptions that the report helped them to feel more in control of 

their condition; the patients who saw the doctor 3 weeks ago and less stated that the 

report helped them to feel more in control of their condition higher than patients who saw 

the doctor 4 weeks ago and more. Other items did not impact on the patients’ intention to 

act and manage their condition. 

In general, the results indicate high levels of acceptability of the new reporting format across all 

demographics.  



62 | P a g e  

 

Final Medical Practitioner Focus Group 

A post‐trial focus group was held which was attended by 10 doctors and nurse practitioners who had 

participated in the trial. These were from Hillcrest Medical Centre, Mileara Rd Medical Centre, 

Dianella Medical Centre and Harding St Medical Centre. Also present were 8 members of the 

Research team. 

Dr Reeva Lederman presented the trial results and Dr Ralph Audehm gave a presentation on new 

developments in diabetes care.  Managed discussion followed about how the trial operated and what 

positives or negatives it brought  to practice. Additionally researches engaged in one to one 

discussions through the evening with each trial participant about their trial impressions. 

Overall doctors were very enthusiastic about the idea that a set of pathology results could be 

presented in a new way that related it to multiple risk factors and was easily understood by patients.  

A synthesis of the discussions follows: 

 Overwhelmingly all medical practitioners felt the graph was the most useful part of the pro 

forma but they agreed that this does not mean that more graphs would be helpful. A single 

clear graph stands out and has impact and attracted notice from patients. 

 There was consensus that further work needs to be done to look at how to incorporate 

multiple measures: e.g. weight and ldl’s , blood pressure, without the presentation becoming 

confusing.  

 Page 2 was seen to cover other available tools such as diabetes care plans already used and 

print outs possibly available through the Medical Director software.  This did not discount the 

value of page 2 only that some rationalization needed to be done so replication did not occur. 

Additionally, some of the other information on cardiac risk etc could be synthesized with 

already available Medical Director information. This also raised issues of how the research 

team might engage with proprietors of Medical Director or similar software products. 

 GP’s would like such a report to be created at the pathology company end to reduce work at 

their end. 

 There is a lot of confusion among patients around the term HbA1C and this needs to be 

made clearer. 

 Overall there was huge support for the idea of a simple pictorial tool. 

 No practice had yet had a repeat visit from a patient or any feedback on whether the report 

had an impact on compliance.  

 An important conclusion was however that even with a better tool patients still needed more 

motivation for compliance. Lack of compliance was not always a factor of lack of 

understanding. Consequently doctors were engaged with previous research done by the 

Melbourne University team on the idea of using patient attributes and values as a way of 

personalizing reports.  
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Final Design Guidelines 

These design guidelines have been developed by synthesizing the results of the current literature on 

effective communication, together with input from stakeholders, patient focus groups, healthcare 

professional focus groups, eye‐tracking tests and the clinical trial of the initial pathology report 

prototype. The guidelines cover the content of the information presented, the visual style of the 

presentation (paper orientation, the use of pictures and graphs, and the font and color of the text) 

and the information‐processing style of the information (narrative vs. rational, value‐expressive vs. 

utilitarian). 

Guideline overview 

 Layout 

Landscape orientation is preferred. 

 Text style  

Use simple, short and plain words and sentences. 

Captions have to be especially clear‐worded. 

 Wording 

Use serif type fonts. 

Use black text on white background. 

 Colour 

Use colour but be mindful of red‐green colour blindness by encoding information not only in 

colour. 

 Graphs 

Use 2D graphs to present any numerical and/or complex information. 

Use only one graph for ease‐of‐use. 

 Pictures 

Use realistic pictures, which patients can relate to. 

Use self‐explanatory pictures. 

Avoid confronting pictures; instead use non‐scary, harmless pictures.  

Use photographs to personalise the information and attract the viewer’s attention. 

 Individualize 

Use wording, pictures and styles patients are familiar with. 

 Information-processing style 

Use a mix of styles to cover the diverse way patients remember. 

Present some information (e.g. risks) in a rational fact‐based style. 

Story telling is useful for communicating complex information. 

Present some information (not risks) in a manner that emphasises self‐image or individual or 

social outcomes. 

Present some information in a utilitarian manner that emphasises practical considerations 

such as money or time. 

Layout 

Landscape orientation is preferable to portrait orientation as participants in the eye‐tracking study 
consistently looked at the left‐hand side first, initially focusing on the graph. This may vary for 
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cultural groups used to different language presentations.This is consistent with the patients’ focus 
groups results and in turn, the prototype that was used in the GP trial was revised in a landscape 
orientation and most participants agreed and strongly agreed on this guideline. 

Text style 

Use a Serif type font as it reinforces the horizontal eye flow and it is free of distractions. Use dark 
text on a light background as it provides the best legibility. These guidelines were followed in the 
development of the prototype through all stages and they proved to be valid. However, red and blue 
fonts were used to present some words such as “risk” to emphasise their importance. 

Wording 

Use simple, short and plain words. This design guideline was implemented in the initial two 
prototypes that were tested using the eye tracking system. Short, direct, and clear sentences were 
used to express information about the disease, which proved to be helpful. Participants thoroughly 
understood the information about the disease and the test results. 

Stakeholders also refined the initial prototypes to better reflect this design guideline. For example 
they recommended that the prototypes should not have too much information or be too crowded, 
and to explore alternative words to some terms such as “moderate risk”.   

In the refined prototypes that were presented to patients in the focus groups, this design guideline 
was implemented. The sentence that describes the test was refined to make it clearer. Some words 
were replaced with simpler words that conveyed the same meaning and were easier to understand 
(e.g. “risk” was removed and replaced with “above normal”). This motivated further changes to the 
prototype – for instance, replacing the phrase “above normal” with “too high”. Following this 
guideline, the foods were divided into two types ‐ foods that increase sugar level and foods that 
reduce sugar level.  

In the GP focus group, the text was made clearer by adding more short sentences and sub headings 
to the prototype. This proved to be useful, as patients in the GP trial thoroughly understood the 
information in the report and agreed and strongly agreed on it.  

In addition it is important not to use harsh or scary language. 

Colour 

Readability of text is strongly influenced by the contrast between text and background. A high 
contrast makes it easier to absorb information. Therefore complementary colours are ideal with 
black text on a white background being most preferred. The reviewed literature showed a definite 
dislike of both yellow on red and the black on red colour combinations. A black font written on white 
contrast was easiest to read. 

These guidelines were followed in the development of the prototype through all stages and they 
proved to be acceptable. Red, green and blue fonts on white contrast were used in the prototype 
through all stages to highlight importance such as the word “risk”.  

The Stakeholders advised to consider the impact of having a “yellow zone” in the graph to indicate a 
normal zone.  Whether this encouraged inaction was later investigated in the patients’ focus groups 
and was found to be relevant to the English speakers group while the CALD groups preferred to have 
only two–colour zones. Overall, the feeling was that the use of colours was helpful and makes the 
report attractive compared to a black and white report. 
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The research team limited the number of colours in the graph to two colours based on compromising 
the results of the focus groups of patients. In the GP trial, one third of healthcare professionals 
stated that the colours were the most useful part in the report.  

Therefore, it is advisable to use various colors in presenting the information and graph zones in the 
report. It is essential though not to rely on colour (especially the popular red and green) alone to 
convey information since 10% of the male population is red‐green colour blind. This has been 
achieved by including a textual description of the brackets (“too high”, “healthy”, “too low”) in the 
graph. 

Graphs 

Use 2D graphs to present any numerical and/or complex information as it largely improves 
accuracy, helps recall more information correctly and it is better comprehended. It is also preferable 
for this graph to be horizontal and shaded, as this is perceived faster. Moreover, it is recommended 
to add any labels inside the graph to help colour‐blind people to read the information clearly.  

All these guidelines were used to develop the initial prototypes and they proved to be effective in the 
eye tracking experiment. In this experiment, it was found that attention of participants was attracted 
to the graphical data display and they spent a considerable amount of time studying that data. The 
graph was also viewed before any other element in the prototype. Moreover, the bar graph should 
ideally be inserted on the left‐hand side of the prototype, as participants consistently looked at the 
left‐hand side first, initially focusing on the graph. These guidelines were largely supported by the 
results of the focus group of patients and GPs and implemented in the prototype that was used in 
the GP trial where the majority of patients and healthcare professionals stated that the graph was 
the most useful part in the report. The idea of multiple graphs was rejected; it would weaken the 
focus that a single graph can get and might look cluttered. 

Stakeholders preferred to include different formats of graphs (i.e. a metre, a line graph and a range 
of photos) in the prototypes that were shown to patients in the focus groups. However, patients 
preferred the graph that was used in the eye tracking experiment to other formats. The research 
team limited the number of colours in the graph to two colours based on the results of the focus 
groups of patients.  

Therefore, it is preferable to use a two‐colour 2D graph to present any numerical and/or complex 
information. The graph needs to be meaningful in its own right, with headings, labels, and colours 
that help the patients to grasp meaning quickly similar to the graph that was used in the trial’s 
prototype. It must not rely on colour alone which is why labels were added to the horizontal areas 
and the graph itself. 

Pictures 

Use realistic pictures with clearly worded captions. This design guideline was implemented in the 
eye tracking experiment. For example, the risks of eye damage, gum disease and heart attack/stroke 
were presented using realistic pictures of other patients. Clear text accompanies each picture that 
explains the risk. Although the results of the experiment showed that the pictures that accompany 
the risks did not appear to make the material more memorable, they proved to be related to the 
attention and comprehension of the information.  

The stakeholders recommended reducing the amount of text that accompanies each picture in order 
to be shorter, clearer and more direct. Feedback from the patients’ focus groups indicated that the 
pictures are an important element of the reports because they help to personalise the cases. Based 
on the results of the patient and GP focus groups, fewer pictures and words were included: two 
images for positive messages and two for negative messages. Narrative information that 
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accompanies each picture was further cut on recommendation of the patient and GP focus groups. 
While results from the trials indicated this was effective as patients agreed and understood the 
report, memory effects have not yet been tested. 

Nevertheless, as found in the focus groups of patients, some specific pictures appeared to be 
unsuitable or scary such as the grape and syringe pictures respectively. These pictures were in turn 
replaced with less harmful and more suitable pictures in the following tests and trials, which proved 
to be acceptable by patients, as found in the GP trial.   

Therefore, it is imperative to use non-confronting, suitable pictures with clear narrative information 
in the report.  

Individualize 

It became clear in focus groups that different groups of patients have different requirements for the 

report. In some cases such as personal photo and number of colours in the graph they can even 

contradict each other. This highlights different user groups with different expectations, social and 

cultural backgrounds. Ideally, each report would be tailored to suit the patient’s needs. Not being a 

feasible approach the basic principle should be kept in mind and applied whenever possible. A 

patient needs to be asked to be photographed and can also decide against it, influencing the 

appearance of his report. Individual name and other data can easily be displayed on the report. 

Pictures outlining risks and possibilities should change according to the test results and with the 

number of reports created for that patient. The same is true for accompanying text and captions. The 

result would be unique reports, which incorporate all general design guidelines, and adds individual 

and timely information.  

Information-processing style 

Different people understand and remember information differently well depending on the style the 

information is presented in. It is therefore recommended to mix the styles presented below for the 

biggest impact on all patients. 

Story-telling narratives (case study style) 

It is helpful to use storytelling when communicating complex health information to multiple cultural 
receivers. The embodiment of necessary information within the narrative structure of a story is a 
design technique well suited to communicating it to users.  

These guidelines were used to present some parts of the initial prototypes (i.e. risks using 
experiential (case‐studies) style) and they proved to be effective as per the eye tracking experiment. 
In this experiment, it was found that individuals tended to spend less time examining some risks and 
they remembered them more if written using experiential (case‐studies) style. Participants also 
understood the test results slightly more if it was written using experiential (case‐studies) style.  

These guidelines were also supported by the CALD group, as patients in the focus groups preferred 
the messages to be presented as a case study or explanation. However in the GP trials much of the 
narrative information was cut on recommendation of the GP focus groups. Results from the trials 
indicated that this way of presenting was well understood and acceptable.  

Therefore, it is preferable to present some relevant parts or risks (e.g. eye damage risk) and/or any 
other memorable risks (e.g. stroke/heart attack) using experiential (case‐studies) style. 
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Fact-based style 

The reviewed literature recommends presenting some types of information using the rational (fact‐
based) style, which means presenting the health message (piece of information or the risks in the 
prototype) using abstract symbols, words, and numbers.  

These guidelines were used to present some parts of the initial prototypes (i.e. risks) and they proved 
to be effective as per the eye tracking experiment. In this experiment, it was found that participants 
understood the information about disease slightly more if it was written using rational (fact‐based) 
style.  

The stakeholders supported this approach and recommended that information on the report needs 
to be well based on facts. The English speakers group also supported these guidelines, as patients in 
the focus groups preferred the messages to be presented as a fact‐based accompanies with pictures. 
However in the GP trials much of the narrative information was cut on recommendation of the GP 
focus groups. Results from the trials indicated that this way of presenting was well understood and 
acceptable.  

Therefore, it is preferable to present some relevant parts or risks (e.g. stroke/heart attack) fact-
based style. 

Value-expressive style 

The reviewed literature recommends presenting some types of information using the value‐
expressive attitude‐style, which means presenting the health message in a manner that emphasises 
self‐image of individual or social outcomes (e.g. poor health makes an individual less attractive). 

These guidelines were used to present some parts of the initial prototypes (i.e. risk). As per the eye 
tracking experiment, it was found that participants understood the information about diseases 
better if it was written using value‐expressive style than information written using other styles. 
However, participants tended to less remember risks written using this style.  

Based on these results, the stakeholders recommended not to use this style when presenting risks. 

 Utilitarian style 

The reviewed literature recommends presenting some types of information using the utilitarian 
attitude‐style, which means presenting the health message or the risks (in the prototype) in a 
manner that emphasises practical considerations such as money or time (e.g. avoid expensive 
drugs).  

These guidelines were used to present some parts of the initial prototypes (i.e. risks). As per the eye 
tracking experiment, it was found that participants understood the test results better if they were 
written using utilitarian style slightly than information written using other styles. However, they 
spent more time examining the information. Participants also tended to remember risks better if 
they were written using utilitarian style than the same risks if they were written using other styles.  

Based on these results it is recommended to use a utilitarian style whenever fast absorption of 
information is not a key requirement. 

 



68 | P a g e  

 

Information Technology Requirements for the Prototype 

The GP practice pilot as conducted does not use any integrated IT system.  It uses a very simple 

standalone system for generating our enhanced reports on paper with data being entered manually 

at the GP practice rather than being automatically extracted from other IT systems.  Also, we have 

not provided infrastructure for transmission or storage of the reports. 

Future IT integration would enable enhanced pathology reports to be created without separate 

manual entry of pathology results.  It is likely this will be done using the HL7 version 2.3 or 2.4 

standard formats used by many current medical IT systems.  Eventually there will most likely be a 

move to HL7 version 3, which is substantially different to versions 2.x, but the timetable for this 

transition is not clear. 

A key component of IT integration will be the mechanism for identifying patients.  The many current 

medical IT systems support unique identifiers for patient. In order for them to be integrated, some 

support multiple identifiers (for example, some pathology laboratory IT systems support multiple 

identifiers used by different hospital IT systems).  NEHTA has developed a set of standards for the 

national Healthcare Identifiers Service and it would be advisable to support these standards, even if 

other identifiers also have to be supported as an interim measure. 

Installation location 

All GP practices in the trial use the popular Medical Director (MD) system and this could be a possible 

target for IT integration if it is to be done at the medical practice level. MD version MD/PS3.12.1.b 

(researched in January 2012) supports the standard Health Identifiers for patients and health care 

providers.  MD also uses the MDExchange system for secure communication of medical reports. One 

option would be to integrate the creation of our report into MD; the other option would be access 

MD data locally. 

However, IT integration at the GP practice level is not the only possibility.  It would also be possible 

to integrate the IT systems at the pathology laboratory level, generating the enhanced reports 

instead of or as well as the more traditional reports and communicating them to medical practices 

(and eventually the PCEHR database) in the same way. Again this could be done as an integrated 

solution or as an add‐on / stand‐alone application at the laboratory site. 

A final option would be a remote stand‐alone application, which receives its data via HL7 and 

maintains its own patient database. 

The exact strategy for IT integration currently is under consideration and depends in part on the 

vendors of the various IT systems used in medical practices and pathology laboratories.  However, 

the widespread use of HL7 2.x standards will certainly make IT integration easier, whatever strategy 

is used.  It means that generation of our enhanced reports can be more loosely coupled from other 

aspects of the IT system, easing separate development of our reports and interfacing with multiple 

other IT systems. 

The computational storage and bandwidth requirements of this project are quite modest and would 

not place excessive demands on IT infrastructures. 
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Table 13 shows a comparison of possible installation locations. At this stage the remote stand‐alone 

application looks the most promising. For details on the different criteria see below. 

Table 13: Installation location and criteria matrix 
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Integrated into GP’s PMS 
(‐3) 

+ 0 0 ‐ ‐ 0 ‐ ‐ ‐ 

Stand‐alone app on GP’s system 
(+1) 

0 0 0 0 0 0 0 + + 

Integrated into Pathology LMS 
(‐4) 

‐ + 0 ‐ ‐ 0 ‐ ‐ ‐ 

Stand‐alone on Lab’s system 
(‐2) 

‐ 0 0 0 0 0 ‐ + 0 

Remote stand‐alone application 
(+4) 

‐ 0 0 + + + + + + 

Patient data 

It would be easiest to access patient data directly from within the GP’s PMS. All other options are 

more complicated (either manual or export/import or possibly via an interface) but a stand‐alone 

app on the GP’s system would still be able to access the data locally. 

Report Data 

Similar to patient data accessing report data is only easier at its source (the pathology LMS). All other 

options require an interface for HL7 v2.3 / 2.4 messages and the ability to receive those messages as 

a ‚copy doc’. 

History 

All options face the same problem: they need to keep a record of their own history (for graphs, 

triggers and research data). It is likely that the reports themselves (as opposed to the HL7 data they 

contain) will need to be stored, and these issues will also need to be addressed.  A decision has been 

made that the Personally Controlled Electronic Health Record (PCEHR) database will have a copy of 

pathology reports in PDF format as pathology laboratories prepare them.  The same format can be 

used to store our enhanced reports in the PCEHR database. 

Diversity 

The diversity of different software and hardware systems as well as vendors will complicate the 

development oft he application. An integrated solution suffers the most, locally installed solutions 

still have to cope with different environments and only a singular, remote, stand‐alone application 

has a benefit here. 

Re-usability 

This is a clear result from diversity out oft he same reasons and will influence cost and expandability. 



70 | P a g e  

 

Research data 

Accessing research data in all but the remote stand‐alone app suffers from partitioning. This will 

make it necessary to collect the data on yet another system specifically made for this purpose.  

Installation and Maintenance 

Again because of diversity but also due to involved companies and admins the locally installed option 

has a disadvantage here. It is expected that administrative problems will be higher in the pathology 

lab environment than in a GP practice. We would control the remote stand‐alone application with a 

minimum of policies and only one set of hardware/software. 

Independence 

Integrated solutions would bind us closely to the PMS/LMS supplier. If we wanted to expand the 

project we would need to work with more suppliers with the same problem. With the stand‐alone 

applications we wouldn’t face this issue since they receive their data via the HL7 standard. 

Cost 

For both integrated solutions it is to be expected that costly expert knowledge, most likely from the 

PMS/LMS supplier itself, would be required. A stand alone app on the lab’s system would still require 

some cooperation with the LMS vendor where a stand‐alone application on the GP’s system or on 

our own server does not require this involvement and hence should be cheaper to develop. 
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Conclusion  

This report provides guidelines for a new way of presenting pathology information to patients so that 

the results format can provide, not just a laboratory output but also a valuable tool to be shared 

between patients and clinicians. The ultimate aim is to increase patient understanding and 

management of their disease, which would lead to better health and higher life expectation for the 

patients as well as reduced cost managing the disease. 

This guideline is based on the idea that a pathology lab report can be more than just a medium to 

transfer data from the laboratory to the GP. It is thought of as a user interface between the 

laboratory and the patient, between data and understanding. A GP with the necessary interpersonal 

skills and time can form this interface verbally but it can never be taken home by the patient; the 

patient never owns the interface and often the knowledge and understanding. 

Evidence of the success of the approach taken in this research can be summarised from our 

experience with the patient focus groups in testing the prototypes and guideline principles. The 

patients had a variety of views about what information should be included and how it should look, 

but there was overwhelming support for augmenting traditional pathology reports with prototypes 

that make the information ‘consumable’ by patients. Indeed in one focus group session of CALD 

diabetes patients, the participants were enthusiastically demanding to know when they would be 

receiving their next HbA1C results in the new prototype format. They said they really wanted it 

delivered in a matter of months. While the evidence collected showed considerable support from 

both patients and doctors, the visible patient enthusiasm provided proof of our concept over and 

above any scientific proofs.  

Post‐trial, GP enthusiasm for a single pictorial tool was clear if it can be supported by pathology 

companies and their software and does not add overhead to doctors. Doctors see the tool as 

potentially providing a valuable support in consultations with patients but agree that motivating 

patients to act is closely related to patient attitudes and values and that there is merit in exploring 

the idea of individual tailored reports for future work.     
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Appendix 1: Samples of the report that were used in 
the eye tracking experiment 

This appendix contains two initial prototype designs. Report A is designed for patients who have an 

experiential information processing orientation and a value expressive attitude towards treatment. 

Report B is for patients who have a rational information processing orientation and a utilitarian 

attitude towards treatment. Our intention in this research is to develop these categories further to 

design prototypes for pathology result presentations, which will motivate patients from a diversity of 

cultural and language backgrounds to better understand and self manage their medical conditions. 

The scenario to be used in initial tests (below) describes a fictitious disease that has some of the 

characteristics of diabetes. It is important that early tests be based on believable but fictitious 

diseases to ensure that prior knowledge of the disease is eliminated as a potential confounding 

factor. Once the basic principles have been tested, the methods will be refined and applied to actual 

conditions. 
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100% likely to develop gum disease if you do not floss and rinse daily. 

Why? People with Bell's disease are less able to fight off bacteria, and wounds 
heal slower. Bacteria in your mouth are therefore more likely to cause gum 
disease.

Impact: Expensive dental procedures and tooth loss. 
Eating many types of food becomes painful and less enjoyable.

Reeva’s risk profile
Most of your readings are in the severe or moderate risk zones. 
If untreated, you are:

1Wisconsin Epidemiologic Study of Bell’s Disease

Reeva’s Blood Sugar Readings

80% likely to suffer severe eye damage (retinopathy) within 15 years1. 

Why? The high blood sugar level caused by Bell’s disease makes the small blood 
vessels in your eyes (capillaries) become fragile. Bleeding can eventually cause your 
retina to detach from the wall of the eye, resulting in permanent blindness.

Impact: You will find it increasingly hard to perform many of your usual daily 
activities such as driving, reading, or watching television, and you may not be able 
to continue to work in your current job.

65% likely to die from stroke or heart disease. 

Why? Unless sugar intake is reduced, Bell’s disease will cause fat to build up in 
blood vessels throughout your body. These deposits will increase blood pressure 
and reduce circulation. Both will make a severe stroke or heart attack more likely.

Impact: As blood vessels become more clogged, you may experience tiredness, 
constant pain in your arms and legs, and have trouble sleeping. 
Physical activities, such as sport, and even walking, will be more difficult, and the 
pain and tiredness will also affect the quality of your work.
Drugs to treat this condition are expensive. This cost can make basic necessities 
harder to afford. 
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Blood sugar readings since Nov 09

Reeva's test results
The amount of sugar in your blood over the past 4 months has gone up significantly 
from February ‘09 to June ‘10. Before that, you were making rapid progress towards 
the healthy range over three test periods. The rapid fluctuations shown in this graph 
indicate that the lifestyle changes that lowered the blood sugar readings may have 
been hard to maintain.

What is this blood test?
The HbA1c test measures the average sugar level in your blood over the previous 3 
months. The range found in a healthy person is about 4%–5.9%.

Why this test is important for you
Bell’s disease affects your body’s ability to process sugars. You can minimise its 
impact by reducing the amount of sugary food in your diet and exercising regularly. 
You are currently in the Severe to Moderate Risk (Orange) zone, so you need to take 
immediate steps to better control your blood sugar. 

How this test works
• Each blood cell in your body lasts for around 90 days (3 months). 
• During that time, some will carry sugar around the body.
• These cells are known as glycated haemoglobin (also called HbA1c cells).
• This test measures the proportion of glycated blood cells now in your system. 
• A high test reading means more sugar exposure within the past 3 months.

Report B
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Appendix 2: A copy of the questionnaire that was 
used in the eye tracking experiment 
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Appendix 3: The combined prototype which took 
account of the preferences of both the CALD and 

English speaking patient groups 
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Appendix 4: The revised prototype that was used in 
the GPs Trial 
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Appendix 5: The Final Prototypes  
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Page 2 (below) is the same for all the 4 formats on the previous 4 pages 
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