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ABSTRACT 

This doctoral thesis has been prepared in Type 2 - Journal Article Style, and 

addresses the development and piloting of an online asthma self-management 

education tool for use by older adults, consists of a literature review and five 

empirical papers. The Introduction provides the background to the research, which 

was part of a larger project funded by an Australian Research Council (ARC) 

Linkage Grant in partnership with Asthma Foundation NSW.  

 

The burden of asthma mortality and morbidity currently lies with older adults and is 

likely to increase as the population ages, placing further pressure on the primary 

healthcare system. However, active self-management can improve symptom control, 

leading to fewer attacks and resulting in quality of life gains.  

 

A user-centred design process was utilised to develop an intervention that met the 

needs of older adults. The first step in this process was the development of a paper-

based survey. Data from the survey pilot is presented exploring the impact of various 

demographic variables on Internet use. While a surprising number of respondents 

were online (62%), this was more likely if they had a higher income (> $40,000) or 

had completed tertiary education. Data from the main survey, completed by 4,060 

people was explored in relation to health information sources used by older adults. 

The Internet was found to be the third most frequently used source of health 

information after doctors (96%) and pharmacists (60%) suggesting that the Internet 

has a role in providing education in the self-management of asthma.  

 

The literature review, aimed to identify the “active ingredients” present in online 

interventions targeting older adults with chronic diseases, using Ritterband’s model 

of Internet Interventions. However, the diversity of interventions coupled with 

differences in reporting methods made it difficult to identify the “active ingredients”. 

As such, the candidate proposed the iSMURF (Internet Self-Management Uniform 

Reporting Framework) as a means of standardising the information reported. 

iSMURF consists of six domains: website design, support, study design, website use, 

user characteristics and reporting outcomes. 
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Data from both the paper-based survey and the focus groups is bought together to 

identify the types of asthma information older adults were interested in learning 

about and the types of technology with which they were happy to engage. It was 

found that the main topics of interest included the identification and avoidance of 

triggers, dealing with attacks, and the latest information about asthma. Despite huge 

advancements in interactive web-technologies such as blogs and forums, older adults 

expressed little interest in using such technology to learn about asthma. These 

findings informed the development of AsthmaWise.  

 

User-centred testing was undertaken and is reported, this included usability testing 

using a sample of end users (older adults with asthma), a cognitive walk through by 

an independent researcher, and assessment of content readability. The issues 

identified through the usability testing were reported to the developer and 

AsthmaWise was subsequently refined. Finally, the piloting of the refined version of 

AsthmaWise over a three month period is reported. Matched data were obtained from 

51 participants and showed significant improvements in asthma knowledge, asthma 

control, and asthma quality of life. Results from this pilot study suggest that this 

online asthma self-management education program is acceptable to older Australians 

with asthma. 

 

This doctoral thesis provides a number of contributions to the literature. Primarily it 

shows that online asthma self-management education is acceptable to older adults 

and can result in improved self-reported outcomes. No evidence has been found to 

indicate that previous online asthma education programs have targeted older adults. 

Secondly, the thesis proposes the Internet Self-Management Uniform Reporting 

Framework (iSMURF) as a standardised reporting framework, which can be utilised 

in the future by researchers reporting Internet interventions targeting chronic 

diseases, enabling comparisons between studies.   
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CHAPTER 1 

1 INTRODUCTION 

 

1.1 Asthma 

In 2007-08, the prevalence of current asthma (that is a diagnosis of asthma by a 

health professional and still having asthma) in Australia was 8.9% for males of all 

ages and 10.9% for females, which equates to over two million people1. Australian 

asthma rates are high by international standards and are only surpassed by those in 

New Zealand and the UK1,2. The impact of asthma on sufferers is significant as 

people with an asthma diagnosis report lower quality of life and poorer self-rated 

health than those without asthma1. Further, a study of older adults showed that those 

with asthma not only reported poorer health status, but worse psychological and 

physical morbidity than those without asthma3. As might be expected, having asthma 

leads to a higher proportion of days off work, school or study1, which is further 

evidenced by 57% of respondents to a New South Wales (NSW) survey, of adults 

with asthma reporting that the condition interfered with their daily activities4.  

 

1.2 The Cost of Asthma 

Although the number of asthma deaths in Australia has decreased by 35% during the 

last decade, the risk of dying from asthma increases with age, as most deaths (76.7%) 

occur in people over 65 years of age1,5. While asthma is not a major cause of death in 

Australia, its high prevalence rate is responsible for large health care expenditures6. 

The most recently available data estimate that  $606 million was spent on asthma in 

Australia in 2004/05, which equates to 1.2% of the total health budget1.  

 

1.3 Older People with Asthma 

The prevalence of current asthma amongst women increases with age, while 

prevalence rates amongst males peak between 65 – 74 years (Figure 1-1)1.  
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Figure 1-1: The prevalence of current asthma in older adults 

 

The majority of older people with asthma can be classified into two groups; “long 

standing asthma” and “late onset asthma”6,7. Those with long-standing asthma were 

diagnosed as children, whereas those with late-onset asthma were diagnosed after the 

age of 45 years when there is a noticeable change in asthma prevalence and it begins 

to co-occur with other health conditions6. The diagnosis of late-onset asthma can be 

complicated by a number of factors including the fact that breathlessness is often 

perceived as a normal sign of ageing7–10. Further, it has been suggested that because 

breathlessness is seen as “normal”, older adults feel unable to raise the issue with 

their GP in a meaningful way8. Secondly, older adults do not perceive the severity of 

their wheezing as accurately as younger adults11. Thirdly, asthma symptoms can be 

similar to those of other diseases, particularly chronic obstructive pulmonary disorder 

(COPD), which are frequently seen in older people, complicating diagnosis;1,12,13. 

The combination of these factors results in frequent misdiagnosis and under-

diagnosis of asthma in older adults9,14. 
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1.4 Self-Management of Asthma 

Self-management has been described as a partnership between the patient and 

physician that addresses the medical, behavioural and emotional factors encountered 

when dealing with a chronic disease15. In Australia, optimal asthma self-management 

includes: self-monitoring, regular medication review by a doctor, and the use of a 

written asthma action plan16. For the majority of people active asthma self-

management produces effective symptom control, fewer attacks, reduced morbidity 

and increased quality of life compared to passive management17–20. 

 

1.5 Self-Management by Older Patients 

Asthma self-management in older patients can be complicated by the physical 

decline often seen with ageing (e.g. poor co-ordination, hand weakness due to 

arthritis, failing eye sight and declining cognitive function)21,22. Further, it has been 

found that people with long-standing asthma often rely on coping methods learnt in 

childhood, which can be outdated and sub-optimal, compromising their asthma 

control23.  

 

As people age they are more likely to develop multimorbidities24. A review of 

Australian studies found 80% of people over 65 years had three or more chronic 

conditions25. The occurrence of asthma with other diseases complicates asthma 

diagnosis and management and increases the likelihood of adverse drug 

interactions7,13,21.  

 

1.6 Online Self-Management  

Information technology can increase both understanding and participation in health 

care which in turn can increase empowerment26. Internet self-management education 

programs are relatively cheap to deliver once initial set-up costs have been met and 

can be easily updated and edited. From a participant’s view point such programs do 

not have the geographical or time constraints of traditional face-to-face programs and 

can be revisited as needed, at a time and place convenient to the participant. Internet 

delivered chronic disease self-management interventions have great potential, with 

previous studies and reviews variously showing improvements in self-efficacy, 
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disease knowledge, treatment adherence, health behaviours and health outcomes27–31. 

However, such interventions have rarely targeted older adults despite the burden of 

chronic disease lying with this demographic, meaning that interventions targeting 

older adults can potentially produce the greatest benefits. This is particularly true for 

asthma where not only do older adults shoulder the burden of asthma mortality and 

morbidity, but there is also a current lack of asthma education specifically targeting 

this group. 

 

1.7 Study Aims and Overview  

This study was the first time and online self-management education program had 

been developed specifically for older adults. This PhD project aimed to:   

1. Develop and pilot an Internet-delivered asthma self-management education 

program for older Australians. 

2. Evaluate the feasibility and acceptability of an Internet-delivered asthma self-

management education program for older Australians with asthma. 

 

The term ‘older adult’ is used to refer to people aged 55 years and over. User-centred 

design methodology was utilised in order to achieve these aims. This involves the 

end-user in all stages of product development, ensuring that the final product 

matches its purpose. Thus the following steps were undertaken: (1) a paper-based 

survey was developed and sent to 9,000 randomly selected older adults residing in 

New South Wales, Australia. The survey was carried out by both PhD students with 

individual sets of questions pertinent to each project. The results from the pilot study 

were used to establish the number of older adults using the Internet (Chapter 2), 

while the results from the main study identified sources of health information used 

by older adults’ (Chapter 3). (2) An extensive literature review was conducted to 

identify the components of effective Internet interventions targeting older adults 

(Chapter 4). (3) Focus groups were conducted to determine the best ways to present 

information to older asthmatics (Chapter 5). (4) AsthmaWise, an online asthma self-

management education program, was developed based on the results of the formative 

research (points 1 – 3), the Australian National Asthma Treatment Guidelines16 and 

the Theory of Planned Behaviour33. Usability testing was conducted with a group of 
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end-users. An independent researcher also carried out a ‘cognitive walk through’ and 

the readability of the content was also assessed (Chapter 6). (5) AsthmaWise was 

subsequently refined and piloted for a three-month period at the beginning of 2012. 

Pre and post-test matched data were obtained from 51 individuals (Chapter 7). 

 

1.8 Thesis Style 

This work was one of two PhD projects funded by an Australian Research Council 

Industry Linkage Grant between the Centre for Health Initiatives, University of 

Wollongong and Asthma Foundation of New South Wales. This thesis has been 

prepared in Style 2, Journal Article Style format, which fulfils the requirements of 

Doctor of Philosophy32. Each chapter has either been published or submitted for 

publication and is presented in the style that it was submitted to each journal.  

 

1.9 Significance and originality of this research 

This PhD thesis presents innovative research that used a user-centred approach to 

design, develop and pilot test an online self-management education targeting older 

adults with asthma. Despite older adults being recognised as shouldering the burden 

of asthma mortality and morbidity and having a “unique” asthma experience due to 

their age, I believe this is the first time that an online asthma education has focussed 

solely on older adults.  

 

Chapters 2 and 3 add to the current, limited knowledge base regarding use of the 

Internet and sources of health information utilised by older adults. While this is a 

continually changing landscape, these papers provide a snapshot of current trends in 

Australia. 

 

The literature review (Chapter 4), identified problems in the consistency of reporting 

of internet interventions. This resulted in the proposal of the Internet Self-

Management Uniform Reporting Framework (iSMURF) a standardised reporting 

framework that can be adopted by researchers testing interventions targeting chronic 

diseases. Future adoption of iSMURF would enable easy comparison of online 

interventions and ultimately progress the field of internet interventions by aiding the 
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identification of the “active ingredients” – those component(s) that make online self-

management education successful. 

 

Chapters 5 and 6 detail the formative research undertaken to guide content delivery 

and presentation style, as well as the usability testing conducted with the 

AsthmaWise prototype. These findings are novel as little has been written about 

older adults’ preferences regarding the presentation of health information. Further, I 

could find no evidence of reporting of older adults using Moodle as an education 

platform nor information on the use of Morae for usability testing with this 

population. 

 

The final chapter, Chapter 7, shows that online asthma education can be successfully 

used amongst older adults, with results indicating significant improvements in 

asthma knowledge, asthma control and asthma quality of life. The thesis concludes 

with a chapter discussing the overall findings and limitations from this body of work. 
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CHAPTER 2 

 

2 RIDING THE WAVE OR PADDLING IN THE SHALLOWS? 

UNDERSTANDING OLDER AUSTRALIANS’ USE OF THE INTERNET 

 

This chapter was published in the August 2012 issue of the Health Promotion Journal 

of Australia. 

 

Burns P, Jones SC, Iverson D and Caputi P. (2012). Riding the wave or paddling in 

the shallows? Understanding older Australians’ use of the Internet. Health Promotion 

Journal of Australia; 23 (2): 145-8. 

 

 

This chapter uses the data gained from the pilot survey of 115 older adults to explore 

Internet use amongst older Australians. The majority of respondents reported using 

the Internet; however, use decreased with age. Those online reported high confidence 

levels, long-term use and a history of searching for health information. These results 

suggest that older adults have the skills to access online health information.  
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2.1 Abstract 

Issues addressed 

Australia’s ageing population is set to become an increasing burden on an already 

over stretched primary health care system. Potential strategies to alleviate this 

pressure need to be investigated. Increased knowledge of older Australians’ use of 

the Internet would allow the appropriateness of online health intervention to be 

assessed.  

 

This initial, exploratory study examined the proportion of people aged 55 years and 

over who accessed the Internet, and investigated their duration of use, level of 

comfort, use of the Internet to seek health information and perceived reliability of 

information found on the Internet. 

 

Methods 

A paper based survey was distributed to a purposive sample of adults in metropolitan 

New South Wales. Complete data was received from 115 respondents. 

 

Results 

Sixty two percent of respondents reported Internet use, with use decreasing with age. 

The majority of respondents who used the Internet reported high confidence levels 

and long-term use. The majority had used the Internet to search for health 

information which was generally perceived to be reliable. Logistic regression showed 

tertiary education and household income greater than $40,000 per annum predicted 

use of a computer to access the Internet. 

 

Conclusions 

The majority of older Australians surveyed were successfully riding the Internet 

wave. They have both the skills and equipment to access health information online 

and many are already doing so. 

 

So what: These results suggest that older adults are likely to access e-health 

initiatives and that such strategies have the potential to complement existing health 

services. 
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2.2 Introduction 

The ageing of the Australian population will be accompanied by an increase in 

chronic disease incidence and prevalence, and general declining physical health1. It is 

recognised that these changes will push primary health care services beyond 

capacity2.  

 

The internet has long been recognised as an appealing channel for the 

communication of health information. It is a low cost, dynamic medium with a vast 

reach – that allows users to view information at a time and place convenient to them, 

and revisit the information as and when they need it. This reduces the burden of both 

time and travel on the user; for some conditions the stigma associated with attending 

face-to-face clinics. The internet has been shown to provide information that can 

result in changes to health knowledge, attitudes, skills and behaviour whilst also 

enhancing social support3–5. 

 

Consumer e-health is an umbrella term used to describe online health information 

resources. These resources have been divided into five categories: peer to peer online 

support groups; self management applications; decision aids; personal health records; 

and internet use6. 

 

Whilst the potential of e-health is undisputed, little is known about the extent of 

internet use amongst the Australian population aged 55 years and over. Such 

knowledge would allow health practitioners to develop targeted internet campaigns 

for older adults.  

 

In August 2010, we conducted a small-scale survey study with a convenience sample 

of adults, who were aged 55 years and over. The aim of the survey was to establish 

the health practices, beliefs, attitudes of older Australians towards asthma. This 

article reports on the findings related to internet use. We describe respondents’ 

demographic characteristics and the relationship of these characteristics to internet 

use, use of the internet to find health information and perceived reliability of 

information on the internet. 
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2.3 Methods 

Potential respondents were approached on trains travelling between two metropolitan 

regions in New South Wales. One hundred and fifty six surveys were distributed, 

with 118 completed and returned (response rate of 75.6%). Respondents who 

returned the questionnaire were offered a five-dollar coffee voucher. The survey 

contained 14 questions which asked about computer and internet use.  

 

Prior to the study, question validity was ensured through expert review and the use of 

cognitive interviews7. Approval for this study was granted through the University’s 

Human Research Ethics Committee. 

 

2.4 Results 

One hundred and fifteen of the returned surveys were from respondents who met the 

study’s age requirement and provided complete data. This included 72 people (62%) 

who reported using a computer to access the Internet.  

 

Internet use decreased with age (Table 2-1). The majority of Internet users spoke 

English (96%), were tertiary educated (70%), owned their own home (84%), had an 

income of $40,000 or less per annum (54%), with 50% receiving a government 

pension, allowance or benefit, and reported being in good health (88%).  

 

A direct logistic regression analysis was performed which aimed to predict use of a 

computer to access the Internet. Five independent variables were used as predictors: 

age bracket, health status, education level attained, household income, and language 

spoken at home. 
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Table 2-1: Demographic characteristics of respondents 

Variable 

Used the 

Internet 

(%) 

Never 

used 

Internet 

(%) 

Gender  

Male 24 (73) 9 (27) 

Female 48 (64) 27 (36) 

Age  

55-59 11 (85) 1 (15) 

60-64 15 (71) 3 (29) 

65-69 20 (61) 12 (39) 

70-74 15 (58) 9 (42) 

75+ 11 (50) 11 (50) 

 

 

A test of the full model with all five predictors was statistically reliable (χ2(df=10, 

n=115)=29.908, p=.001) indicating that the variables as a set reliably distinguish 

between people who use computers to access the Internet and those who do not. 

 

Prediction success was high, with 90% of Internet users being correctly classified; 

57% of non-users correctly being identified. The overall prediction success rate was 

80%. 

 

According to the Wald criterion two variables made a significant contribution to the 

prediction: tertiary education (z=8.604, p=.003) and household income greater than 

$40,000 per annum (z=4.515, p=.034).  

 

Over half of the respondents had used the Internet to search for health information 

(Table 2-2). Logistic regression was again used to predict the use of the Internet to 

find health information. Five independent variables were used: age bracket, health 

status, education level attained, household income and perceived reliability of 

information found online. The test was not statistically significant (χ2(df=9, 

n=115)=12.164, p=.204), suggesting that these variables do not explain predilection 

to find health information on the Internet. 
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More than two-fifths of respondents who used the Internet, perceived information 

found on the Internet to be mostly or completely reliable (Table 2-2). Logistic 

regression was used to predict the perceived reliability of information on the Internet. 

Three independent variables were used: age bracket, education level attained and 

household income. The test was not statistically significant (χ2(df=7, n=115)=6.882, 

p=.441), suggesting that these variables do not explain perceived reliability of online 

information.  

 

In terms of computer hardware and software, most respondents owned a computer 

that was less than three years old (71%), and the majority were using Internet 

Explorer as a web browser (75%). The average respondent spent 3.2 hours using the 

Internet each week; 89% reported having an email address. 

 

In our sample most Internet users were long-term users with high comfort levels, 

who accessed the Internet through broadband connections at home or at work (Table 

2-2).  

 

2.5 Discussion 

The results show high rates of internet use amongst our sample with the majority of 

55-59 year olds reported internet use (85%), and 50% of those aged 75 year or older 

reported having been online. By comparison the Internet Access at Home report, 

using data from 2006/07, noted that just over half (52%) of 55-64 year olds in 

Australia had used the internet, with the rate falling sharply to just 11% of those aged 

75 years and older8. The difference in reported internet use is likely to be due to the 

combined effects of our sampling frame and changes in internet access over time. It 

is argued that the current heterogeneous profile of online seniors will change as the 

baby boomers age, as this generation is likely to retain the information technology 

skills learnt in the workplace9–11.  
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Table 2-2: Demographic characteristics of respondents who used the Internet 

Variable 

Total (%) Respondents 

aged 55 – 64 

years (%) 

Respondents 

aged 65 years 

and over (%) 

Level of education 

Completed primary school/ Some secondary school 4 (5.7) 2 (7.6) 2 (4.5) 

Completed secondary school 17 (24.3) 7 (26.9) 10 (22.7) 

Completed tertiary studies 49 (70.0) 17 (65.4) 32 (72.7) 

Household income 

< $40,000 37 (53.6) 10 (40.0) 27 (61.4) 

>$40,001  27 (39.1) 13 (52.0) 14 (31.8) 

Don’t know 5 (7.2) 2 (8.0) 3 (6.8) 

House ownership 

Owned outright/with a mortgage 59 (84.3)  21 (84.0) 38 (84.4) 

Rented privately/ occupied rent free  7 (10.0) 2 (8.0) 5 (11.1) 

Rented from Government Authority 3 (4.3) 2 (8.0) 1 (2.2) 

Aged care facility 1 (1.4) 0 (0) 1 (2.2) 

Health rating 

Very good/ Excellent 35 (52.2) 11 (47.8) 24 (54.5) 

Good 24 (35.8) 8 (34.8) 16 (36.4) 

Poor/Fair 8 (11.9) 
4 (17.4) 4 (9.1) 

 

Years using the Internet 

< 1 year 6 (8.3) 3 (11.5) 3 (6.5) 

1–5 years 17 (23.6) 3 (11.5) 14 (30.5) 

>5 years 49 (68.1) 20 (76.9) 29 (63.0) 

Comfort level with using the Internet 

Not at all 5 (6.9) 1 (3.8) 4 (8.7) 

Comfortable/ very comfortable 67 (93.0) 25 (96.1) 42 (91.2) 

Hours spent using the Internet each week 

<2 hours 29 (40.8) 10 (38.4) 19 (42.3) 

3-9 hours 27 (38.0) 9 (34.6) 18 (40.0) 

>10 hours 15 (21.2) 7 (26.9) 8 (17.8) 

Internet access location, at least weekly (multiple answers permitted) 

Home 60 (84.5) 21 (80.7) 39 (86.7) 

Work  12 (25.0) 9 (47.4) 3 (10.3) 

Library 4 (7.9) 3 (15.0) 1 (3.2) 

Phone 4 (7.9) 3 (15.8) 1 (3.1) 

Friend/relative’s 1 (2.0) 1 (5.3) 0 (0) 

Computer age 

<3 years 50 (70.5) 18 (69.3)                                                                                                                    32 (71.1) 

>3 years 17 (23.9) 5 (19.2) 12 (26.7) 

Don’t know /don’t own a computer 4 (5.6) 3 (11.5) 1 (2.2) 

Internet browser (top three answers displayed) 

Internet Explorer 52 (75.4) 20 (76.9) 32(74.4) 

Firefox 8 (11.6) 3 (11.5) 5 (11.6) 

Safari 6 (8.7) 2 (7.7) 4 (9.3) 

Type of Internet connection 

Broadband 55 (77.5) 19 (73.1) 36 (80.0) 

Dial-up 9 (12.7) 4 (15.4) 5 (11.1) 

Mobile phone 1 (1.4) 0 (0) 1 (2.2) 

Satellite 1 (1.4) 0 (0) 1 (2.2) 

Don’t know/other 5 (7.0) 3 (11.5) 2 (4.4) 

Health information 

Used the Internet to search for health information 46 (63.9) 18 (69.2) 28 (60.9) 

Reliability of health information on the Internet 

Not at all/Not very 20 (30.8) 9 (37.5) 11 (26.9) 

Mostly/Completely 28 (43.1) 11 (45.8) 17 (41.5) 

Not Sure 17 (26.2) 4 (16.7) 13 (31.7) 

Numbers have been rounded by SPSS 
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Strong associations between level of education attained, household income and 

internet use were seen which is consistent with other studies8,12,13. This indicates that 

both level of education and level of household income continue to create a digital 

divide, separating those who use the internet from those who do not.  

 

Reported average weekly internet usage among our sample was less than other 

studies examining similar populations. It is possible that this difference was due to 

face-to-face recruitment and use of a paper based survey tool which may have 

enabled capture of data from light to moderate internet users, as opposed to the use 

of an online tool and online recruitment which is predisposed to attract people who 

are online more frequently12.  

 

Internet use for more than five years was higher than expected in our sample (68%). 

Patterns of long-term internet use reported by other Australian studies vary, with a 

2009 study finding just 47% of people aged eighteen years and older reported 

internet use of 5-10 years13. Another study, looking at internet use among people 

aged 55 years and over (the same as our sample), reported approximately 80% of 

respondents had used the internet for more than five years14. However, this study 

utilised purposive online sampling, which would have excluded both less 

experienced internet users and those who were off-line. 

 

High rates of online health information seeking were found; which is consistent with 

US studies conducted between 2003 and 200815–17. While trust in online health 

information was moderate among our respondents (43%), this is likely to increase 

over time as the baby boomers are reported to have greater trust in online sources 

than those aged over 65 years18. Further research is needed to explore the factors that 

contribute to trust in online health information sources in this population, including 

both website design and recommendations from health professionals. 

 

The recruitment of participants on trains proved highly successful; this is likely due 

to relatively long journey times. The number of respondents who spoke English at 

home was higher than that for the NSW population as a whole19, this may be 

attributed to the nature of the research tool, a written survey in English. 
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The generalisability of the results is limited by both small sample size and place of 

residence as it is recognised that people living in regional and remote Australia are 

less likely to be online8. Further, the survey did not attempt to identify ex-internet 

users or explore reasons for not using the internet. Nor did it attempt to elicit what if 

any action occurred as a result of the health information found online. Future, larger 

studies looking at Australian populations should explore the relationship between use 

of the internet to obtain health information, and self-reported health status. 

 

Our results suggest that future e-health strategies aimed at this demographic should 

be optimised for viewing in Internet Explorer using relatively new computers. While 

the internet has many benefits as a source of health information, it also has a number 

of drawbacks that need to be acknowledged. These include: access to the internet 

(both physical access and technological literacy) and access to the information 

presented (health literacy)20; sites presented only in English are likely to exclude 

those from culturally and linguistically diverse backgrounds (CALD)5; concerns 

about confidentiality of personal details entered online; and site quality and 

credibility as the nature of the internet allows anyone to publish a website or blog20. 

This final point may be somewhat overcome by encouraging health care practitioners 

to recommend trustworthy sites to patients6. 

 

Research is needed to investigate the format of e-health information that older 

Australians find most acceptable. This knowledge could be utilised to develop e-

health education aimed at older adults to complement existing services. There has 

been little research into the use of e-health in health promotion, and this has been 

attributed to the dearth of models available to guide the design and evaluation 

processes20. 

 

Our results show that older adults are riding the internet wave, with more being 

online than expected. The majority of respondents were confident, long-term users, 

with up-to-date equipment, who utilise health information online. Further, it is likely 

that the profile of online older adults will continue to change with the ageing of the 

population. This makes the internet an attractive and economical mode for health 

communication, particularly as older adults are the greatest users of health care 
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resources. However, since both level of household income and level of education 

achieved continue to function as barriers to internet access and usage, the internet 

should not be the sole channel of health communication with older adults. 
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CHAPTER 3 

 

3 WHERE DO OLDER AUSTRALIANS GET THEIR HEALTH 

INFORMATION? HEALTH INFORMATION SOURCES AND THEIR 

PERCEIVED RELIABILITY 

 

This chapter has been published in the Journal of Nursing Education and Practice. 

 

Burns, P, Jones, SC, Iverson, D, & Caputi, P. (2013). Where do older Australians 

receive their health information? Health information sources and their perceived 

reliability. Journal of Nursing Education and Practice, 3(12), 60–69. 

 

 

This chapter explores results from the paper based survey (n=4,066, response rate = 

46.8%) looking at where older adults receive their health information and their 

perception of the reliability of each source. Doctors and pharmacists were the most 

commonly reported sources of health information and were also perceived as most 

reliable. While nurses were not reported as often providing health information, they 

were perceived as reliable sources of health information. The Internet was the third 

most likely source of health information, however, perceived reliability was low. 

However, the popularity of the Internet as a health information source is likely to 

increase as the Baby Boomers age. 

 

(A copy of the survey appears in Appendix A) 
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3.1 Abstract  

Background 

Chronic disease prevalence is increasing, in part due to the ageing population, adding 

further pressure to Australia’s over-stretched primary health care services. While 

patients are encouraged to self-manage their chronic disease(s) in order to minimise 

the impact on their day-to-day functioning, little is known about where older adults’ 

receive health information and their perceptions of the reliability of these sources. 

Such knowledge would facilitate the development of self-management support 

strategies using health information sources that are acceptable to older adults. 

 

Methods 

A cross-sectional design was utilised to investigate where older adults receive their 

health information and their perceptions of the perceived reliability of these sources. 

A paper-based survey was completed by 4,066 randomly selected adults (response 

rate = 46.8%) aged 55 years and older, who were resident in New South Wales, 

Australia.  

 

Results 

Doctors (96%), pharmacists (60%) and the Internet (24%) were the most frequent 

providers of health information. Less than one-fifth of respondents reported having 

received health information from a nurse (18%). However, the health information 

sources perceived to be the most reliable were doctors (98%), pharmacists (74%) and 

nurses (34%).  

 

Discussion 

Our results suggest that in Australia older adults primarily use doctors as a source of 

reliable health information and that nurses are underutilised in the provision of health 

information. The reasons for this need to be further investigated to ensure that nurses 

play an optimal role in the primary health care team. Although the Internet proved to 

be a popular source of health information, levels of perceived reliability were 

comparatively low. Future research should investigate whether the promotion of 

credible websites by health care professionals can overcome this barrier. 

 



 

 

22 

3.2 Introduction 

In Australia it is projected that by 2051 more than one in four people will be aged 

over 65 years1; a potential doubling of the current older adult population. As chronic 

disease prevalence increases as people age2,3, this will result in a rise in the burden of 

chronic disease, which in turn will lead to an increasing number of General 

Practitioner (GP/Family Physician) encounters and a greater number of health 

problems being presented at each encounter. GPs are already reporting working 

under mounting pressure caused, in part, by the rising number of older patients with 

chronic disease(s)4. Some of the factors identified which contribute to this pressure 

include lack of funding, lack of time and lack of space in which to provide chronic 

disease self-management support5. 

 

Chronic disease self-management encourages patients to be actively involved in the 

management of their disease(s). This encompasses managing their symptoms and 

treatment as well as reducing the impact of their illness on their lifestyle6,7. Effective 

self-management requires patients to work in partnership with their family, carers 

and healthcare provider(s) to manage their disease. The Australian National Chronic 

Disease Strategy describes self-management as supporting the patient to:  

(1) understand the nature of their illness including risk factors and co-

morbidities,  

(2) have knowledge of their treatment options and be able to make informed 

choices regarding treatment, 

(3) actively participate in decision making in partnership with health 

professionals, family and carers and other supports in terms of continuing 

care,  

(4) follow a treatment or care plan that has been negotiated and agreed with 

their health care providers, family and carers and other supports,  

(5) monitor signs and symptoms of change in their health condition and have 

an action plan to respond to identified changes,  

(6) manage the impact of the disease on their physical, emotional and social 

life and have better mental health and wellbeing as a result,  

(7) adopt a lifestyle that reduces risk and promotes health through prevention 

and early intervention, and  
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(8) have confidence in their ability to use support services and make 

decisions regarding their health and quality of life3. 

 

It is clear that individuals need to have a broad skill base in order to maximise their 

quality of life through self-management. These skills include: communication, 

information seeking, analysis and decision making – which, in turn, necessitates 

access to reliable health information. However, little is known about where older 

Australians receive their health information or what sources they perceive as reliable.  

 

Despite access to health information being central to chronic disease self-

management, little reference to health information sources could be identified in the 

literature, with only one research paper from 1989 that looked at age8. This is 

surprising as it can be assumed that older adults would have a greater need for health 

information than other age groups, as people tend to develop more health issues as 

they age. The other papers identified were specific to cancer patients9,10, focused 

solely on the Internet as a source of health information11–14, or examined provision of 

information about prescription drugs15. Improved knowledge regarding the health 

information sources used by older adults has health promotion implications, as it can 

be used to increase access to health information. 

 

This paper explores the effects of demographic variables - age, sex, level of 

education attained and household income - on health information sources used by 

older adults’, and their perception of the reliability of these sources. Such knowledge 

used in the future provision of self-management support through health information 

sources that are both used and trusted by the target population. This information will 

become even more pertinent as the population continues to age and the burden of 

chronic disease increases. 

 

 

3.3 Methods 

This study utilised a descriptive, cross-sectional design to investigate where older 

adults receive their health information and their perceptions of the perceived 

reliability of these sources.  
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3.3.1 Survey instrument development 

A paper-based survey was developed to examine the beliefs and attitudes of older 

adults towards asthma. The survey was reviewed by experts in the field of asthma to 

ensure face validity. Cognitive interviews, using the think-aloud technique, were 

conducted with a convenience sample of 13 older adults, to ensure that the questions 

were interpreted correctly16,17. The researchers visited participants in their homes and 

recorded all interviews. The participants were asked to read the survey questions and 

response options out-loud and to explain their thought process. As a result of this 

process survey questions were re-ordered and the survey format was altered. The 

survey was subsequently piloted with a second convenience sample (n=115) 

accessed through community groups or whilst they were travelling on public 

transport. This pilot study led to further survey refinements such as changes to 

response scales in order to minimise question skipping and missing data.  

 

The final survey contained three items related to health information sources. The first 

item asked respondents “Which of the following sources have you used to obtain 

health information?” - GP/doctor; nurse; pharmacist; relative/friend; 

brochures/pamphlets; Internet websites; magazines; television; newspapers; and 

radio. A second item asked respondents to identify “Which of the following sources 

of health information would you rate as reliable (providing accurate information)?”. 

An open-ended question was used to explore why participants felt sources were or 

were not reliable. 

 

3.3.2 Recruitment and sampling 

In October 2010, the survey was mailed to 9,000 people aged 55 years and over, 

living in three discreet regions of New South Wales, Australia, whose details had 

been randomly selected by the Australian Electoral Commission. The areas included 

metropolitan, regional and remote locations. Participants were sent a package 

containing: a letter explaining the research, a survey form, and a reply paid envelope. 

Reminder postcards were mailed out after three weeks and a second copy of the 

package was sent out four weeks subsequently. This amended version of Dillman’s 

tailored design method was used to optimise the response rate17. Surveys were coded 
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to avoid unnecessary contact with those participants who had already responded. 

Ethics approval was obtained from the University’s Ethics Committee; consent to 

participate was implied by the return of the survey. 

 

3.3.3 Data analysis 

The survey data were entered and analysed in SPSS v. 17. To check data entry 

accuracy, five percent of responses were re-entered, yielding an error rate of 0.175%. 

Pearson’s chi-square tests were initially run to assess differences in the use of the 

various health information sources. Hierarchical log-linear analyses were 

subsequently used to investigate the impact of demographic variables (age, sex, level 

of education achieved and household income) on use of each health information 

source (doctors, nurses, pharmacists, relatives, brochures, websites, magazines, 

television, newspapers and radio). 

 

Pearson’s chi-square tests were also conducted to investigate differences between the 

perceived reliability of each health information sources. Chi-square tests for 

goodness of fit allowed the examination of the perceived reliability of the health 

information provided by health care providers. Hierarchical log-linear analyses were 

then used to investigate the impact of demographic variables (age, sex, level of 

education achieved and household income) on the perceived reliability of each health 

information source (doctors, nurses, pharmacists, relatives, brochures, websites, 

magazines, television, newspapers and radio). Cohen’s w was calculated as a 

measure of effect size, providing a measure of the strength of the relationship 

between the variables18. 

 

Responses to the open ended question were explored using Leximancer v3.5, a text 

analytics tool which produces theme and concept maps from text based documents19. 

The data were exported into Microsoft Word. A spell check was run and abbreviated 

words were replaced (e.g. Dr was replaced with doctor). The file was then opened in 

Leximancer and a thematic map produced. Because the responses being analysed 

were from a short-answer survey both ‘sentences per block’ and ‘concept learning 

settings, phrase separation’ were reduced to one. The following concepts were 



 

 

26 

merged: ‘info’ and ‘information’; ‘doctor’ and ‘GP’; and ‘nurse’ and ‘nurses’. The 

terms ‘usually’ and ‘etc’ were removed. The thematic map was developed several 

times to ensure concept stability20. 

 

3.4 Results 

A total of 4,066 eligible surveys were returned (response rate of 46.8%). The mean 

age of respondents was 67.9 years (SD=9.01; range =55-96 years), with slightly 

more females (54.8%) than males. Six percent of respondents spoke a language other 

than English at home. 

 

3.4.1 Health Information Sources 

Table 3-1 summarises the percentage of respondents receiving health information 

from each source and their perceived reliability of each sources. Doctors (96%) and 

pharmacists (60%) were most frequently used to obtain health information and were 

also perceived to be most likely to provide accurate health information (98% and 

74% respectively). The radio was the least frequently reported source of health 

information (11.6%). Few people reported perceiving health information gained from 

media sources as reliable: television 6.3%, radio 4.8%, magazines 4.3% and 

newspapers 4.3%. 

 

Pearson’s chi-square test results indicated a significant difference (p<.001) in use of 

each health information source. Hierarchical log-linear analysis showed that 

demographic variables were found to have a statistically significant impact on choice 

of health information source (Table 3-2). The use of doctors as a health information 

source was only associated with age, with those aged over 75 years significantly less 

likely to have received health information from doctors than respondents in other age 

groups (p = .007). While respondents who had completed tertiary education were 

significantly more likely to have used nurses as a health information source (p = 

.000). The use of both friends/relatives and newspapers were significantly influenced 

by all variables except age (sex, p = .019; education p = .037 and household income  
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Table 3-1: Summary of health information sources and perceived reliability 
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Doctors 95.8 97.9 95.1 0.7 2.8 1.3 .000 

Nurses 17.8 34.1 15.4 2.4 18.7 63.6 .000 

Pharmacists 59.6 73.9 56.4 3.2 17.5 22.9 .000 

Relatives/friends 15.1 6.3 5.2 9.9 1.1 83.8 .000 

Brochures/pamphlets 23.4 15.6 11.4 12.0 4.2 72.4 .000 

Internet websites 24.5 13.7 11.5 13.0 2.2 73.4 .000 

Magazines 15.8 4.3 3.6 12.2 0.7 83.5 .000 

Television 19.7 6.3 5.3 14.4 1.0 79.3 .000 

Newspapers 14.7 4.3 3.5 11.2 0.8 84.5 .000 

Radio 11.5 4.8 3.8 7.7 1.0 87.4 .000 

 

 

p = .037); whereas the use of brochures and the television for health information was 

impacted by all variables except income. The results indicate that the use of some 

health information sources was impacted by the combined effect of two or more 

demographic variables. Some of these results were highly significant (p<.01): both 

age and education impacted the use of doctors as a health education source (p=.005); 

and age, income and education affected the use of pharmacists (p=.004) (Table 3-2). 

 

3.4.2 Perceived reliability of health information sources 

Pearson’s chi-square tests showed significant differences in the level of perceived 

reliability across sources (p<.001). Significantly more respondents felt that health 

information obtained from doctors was reliable, compared to pharmacists [χ2(1, 

N=3950)=134.12, p=.000] or nurses [χ2(1, N=3950)=1223.76, p=.000]; and 

pharmacists were perceived as providing more reliable health information than 

nurses [χ2(1, N=3950)=580.09, p=.000]. When looking at the difference in trust 

between doctors and pharmacists Cohen’s w was 0.140, indicating a small effect 

size. Conversely, the value calculated for doctors and nurses (0.484), and 

pharmacists and nurses (0.369) indicated a medium effect size. 
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Table 3-2: Relationships between demographic variables and  

health information source 
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Doctors .007 .520 .423 .645 .005 - age x education 

Nurses .113 .051 .000 .077 .031 - age x sex 

Pharmacists .002 .000 .037 .011 .004 - age x income x 

education 

Relatives .077 .019 .037 .037  

Brochures .000 .000 .000 .063  

Websites .000 .000 .000 .000 .026 - age x sex 

Magazines .000 .000 .015 .008  

Television .000 .000 .005 .104  

Newspapers .344 .017 .000 .000 .031 - income x education 

.049 - sex x education 

.044 - sex x income 

Radio .005 .013 .003 .000 .035 - sex x education 

 

 

Hierarchical log-linear analysis showed that some demographic variables had a 

statistically significant impact on perceived reliability of health information source 

(Table 3-3). The age of respondents was seen to affect the perceived reliability of 

health information obtained from pharmacists (p = .021), websites (p = .000), 

television (p = .032) and magazines (p = .025). While respondents’ sex affected 

perceived reliability of pharmacists (p = .000) and level of education attained by the 

respondents affected the perceived reliability of nurses (p = .006), pharmacists (p = 

.000), websites (p = .000) and newspapers (p = .000). Finally, household income was 

associated with perceived reliability of websites (p = .000), newspapers (p = .001) 

and radio (p = .000). 
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The results indicated that the perceived reliability of some health information sources 

was impacted by the combined effect of two or more demographic variables. Again, 

a number of these findings were highly significant (p<.01); the perception of 

pharmacists as a reliable source of information was determined by sex, age and 

education (p=.001) and the reliability of health information in magazines was 

impacted by both age and education (p=.009). 

 

 

Table 3-3: Relationships between demographic variables and  

perceived reliability of health information sources 

Reliability 
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Doctors .498 .287 .664 .708  

Nurses .075 .980 .006 .188 .038 - sex x age x education 

Pharmacists .021 .000 .000 .608 .001 - sex x age x education 

Relatives .697 .548 .546 .199  

Brochures .000 .000 .000 .038 .025 - sex x education 

Websites .000 .096 .000 .000 .043 - age x income 

Magazines .025 .750 .438 .155 .009 - age x education 

.018 - age x education x 

income 

Television .032 .601 .933 .293 .046 - age x education 

Newspapers .379 .781 .000 .001 .011 - age x education 

Radio .392 .868 .120 .000 .051 - age x sex 

.024 - age x education x 

income 

.023 - age x sex x income 
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Leximancer was used to produce a thematic map exploring the responses given to the 

open-ended question. The theme size was set at 20% and the visible concepts were 

set at 0%. The concepts are clustered into theme circles, which are named after the 

most prominent concept. Concepts that co-occur map closely indicating that they are 

related in some way. Larger shapes represent the concepts that occurred most 

frequently in the responses. The most common connection between concepts is 

shown by the grey pathway. The Leximancer insight dashboard was used to explore 

the reasons behind these concepts. Figure 3-1 shows that ‘training’ and ‘qualified’ 

grouped closely with ‘GP’ and ‘trust’. Many of the responses referred positively to 

the training or education received by health care professionals. 

 

“They are reliable because of the amount of study they do.” 

 

“They are reliable due to their level of education and ongoing updates in 

their care of patients/customers.” 

 

“This is what they were trained for.” 

 

3.4.3 Healthcare Professionals 

Exploration of the concepts related to health care professionals (doctors, nurses and 

pharmacists) again reflect the importance of the health care practitioner’s training 

and education. 

 

“GP/doctors and pharmacists are well qualified and offer unbiased 

information.” 

 

“I expect the doctors, pharmacist would be updating their knowledge, often, 

so as to be able to help patients with new and modern (current) information 

on cures or medications to assist their patients’ wellbeing.” 

 

“If you can't trust your doctor who can you trust?” 
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While there was some acknowledgement of nurses’ training and experience in health 

care, many comments referred to respondents’ social exposure to nurses, often 

through family relationships. 

 

“Doctors, pharmacist and nurses have experience and health is their 

vocation. Therefore usually very reliable advice is given.” 

 

“My daughter is a nurse of 30 years experience (at) XXXX Hospital.”  

 

“My wife is a nurse and explains things simply to me.” 

 

3.5 Discussion 

Doctors (96%) and pharmacists (60%) were the two most frequently cited sources of 

health information, suggesting that older adults in Australia prefer to receive their 

health information face-to-face from their health care practitioners. However, just 

18% of respondents reported using nurses to obtain health information, making 

nurses the sixth most likely source of health information. It is not clear why older 

Australians do not more readily use nurses as a source of health information. It is 

notable that many older adults perceive nurses as providing reliable health 

information, but had not received health information from a nurse (18.7% - Table 

3-1). This figure was higher than the number of respondents who perceived nurses as 

a reliable source of health information and reported having received health 

information from a nurse (15.4% - Table 3-1). This suggests that Australian nurses 

have potential to provide greater amounts of health information to older adults in the 

future. This discrepancy between use of nurses for health information and the 

perceived reliability of health information gained from nurses may be unique to 

Australia, as traditionally nurses in Australia have been hospital based. This differs 

from their role in both the UK and US where nurses have played an integral role in 

primary health care for many years21,22. In the past, only people admitted to hospital 

in Australia would have had much contact with nurses. However, the gradual 

introduction of Practice Nurses into primary health is likely to increase the numbers 

of people having contact with nurses, increasing their use as providers of health 

information. Further research is needed to explain why nurses are not currently used 
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as a source of health information by older adults in Australia and whether this 

perceived lack of utility is related to the perceived knowledge and training of nurses 

or to older adults exposure to nurses, in both medical and social settings.  

 

The Internet was the third most commonly used source of health information 

amongst our sample (24%). The use of the Internet as a health information source 

was inversely related to age with 40.4% of 55-60 year olds using this channel 

compared to just 0.3% of respondents aged over 75 years; this is consistent with 

other work23–25. These rates suggest that there is scope for the provision of health 

information via the Internet for the young olds. Further, it has been postulated that 

the Baby Boomers, those born between 1943 and 1960 (currently aged 53 – 70 

years)26, will be the first generation to reach older age that have acquired computer 

skills in the workplace, and that these information technology skills will be retained 

as they age27,28. Over time, this skill retainment will shift the demographic profile of 

Internet users, creating an older e-generation that have the computer skills, 

equipment and desire to search, find and utilise online health information. Therefore, 

it is likely that in future online health information will have a much wider reach 

amongst older adults, than it currently does.  

 

Pamphlets/brochures were the print media most frequently used to find health 

information (23%) while television was the broadcast media source most frequently 

used (20%); ranking fourth and fifth overall.  



3
3
 

Figure 3-1: Leximancer map showing 

 

 

 

 

howing themes and concepts associated with reliability of health information nformation sources 
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3.5.1 Perceived reliability 

Doctors and pharmacists were perceived as providing the most reliable health 

information, which is consistent with previous studies15,29. This perceived reliability 

was attributed to their ‘knowledge’ and ‘training’. An Australian study conducted in 

1989 also found doctors (93%) and pharmacists (72%) to be perceived as the most 

reliable health information sources with traditional media sources (newspapers 13%, 

and magazines 14%) rated amongst the least reliable8. These rates are comparable to 

our findings, despite the prior study being over 20 years old – before the advent of 

the Internet - and having a sample frame of adults aged over 17 years.  

 

Nurses were perceived as the third most reliable source of health information (34%), 

which is considerably less than the 54% reported in the 1989 study8. Further research 

is needed to understand why these rates are so low. In order for nurses to be effective 

in the collaborative management of chronic disease in Australia it is necessary that 

they are seen as providing reliable health information. A recent study found that 

older adults’ reluctance to have GP registrars manage their chronic conditions could 

be countered by maintaining a relational link with their regular GP30. Models such as 

this should be investigated to see whether they can be extended to Practice Nurses, 

allowing nurses to contribute optimally to the primary health care team whilst also 

helping to alleviate pressure on GPs. 

 

The perceived reliability of health information found on the Internet also decreased 

with age. Again, this is consistent with findings from other research23,31. It is known 

that Internet health information that is usable and reliable empowers patients to 

participate in their health care14. Therefore, the promotion of credible websites, to 

both health care practitioners and patients, would be a worthwhile endeavour. While 

there has been a steady growth in the number of Australian health care practitioners 

recommending websites to patients32 it is not known whether this addresses the 

concerns of older adults with respect to the reliability of health information from the 

Internet. Further research into the factors that affect older adults’ trust of information 

on the Internet is recommended. 
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The results from this large, paper-based survey have provided information on the 

sources of health information used by older Australians and the perceived reliability 

of this information. However, the results are limited by the use of dichotomous 

variables, which provided no information on source ranking. We did not collect 

information on the frequency of use of each source of health information, nor did we 

investigate whether the health information obtained impacted behaviour. While our 

questions asked about nurses, we did not specify nurse role (e.g. hospital nurse 

versus primary health care nurse). Future studies should investigate whether nursing 

role impacts the use of nurses as a source of health information and whether 

respondents’ exposure to nurses, both through healthcare settings and socially, 

influences the perceived reliability of the information provided. Finally, our survey 

had a low number of respondents who spoke a language other than English at home 

(6%) as compared to rates for New South Wales (26%)33, which may be attributed to 

the use of a survey tool written in English. 

 

3.5.2 Conclusions 

While doctors and pharmacists were reported as the most frequently used and most 

reliable sources of health information, the impact of the current ageing population 

means that there is a need to utilise other sources. Nurses are ideally placed to 

provide collaborative management of chronic diseases. While the results suggest that 

there is significant scope to increase their role as providers of health information, 

practice models need to be investigated to effectively utilise this potential. 

 

The importance of the Internet as a source of health information for older adults will 

continue to increase as the population ages and older adults have greater information 

technology skills. It is likely that the use of the Internet for health information can be 

aided by the promotion of credible websites by healthcare professionals. The 

combined use of nurses and the Internet to provide health information, particularly 

self-management education, would help alleviate the current pressures on GPs. 

 



 

 

36 

3.6 References 

1. Australian Bureau of Statistics. Population Projections, Australia, 2006 to 2101. 
2008;(September 2011). Available at: http://www.abs.gov.au/Ausstats/abs@.nsf/mf/3222.0. 
Accessed February 24, 2012. 
 
2. Australian Institute of Health and Welfare. Chronic Diseases. 2010. Available at: 
http://www.aihw.gov.au/chronic-diseases/ Accessed February 24, 2012. 
 
3. National Health Priority Action Council (NHPAC). National Chronic Disease Strategy. 
Australian Government Department of Health and Ageing, ed. 2006. 
 
4. Bonney A, Farmer EA. Health care reform. Can we maintain a personal continuity? 
Australian Family Physician. 2010;39(7):455–456. 
 
5. Cheffins TE, Twomey JA, Grant JA, Larkins SL. An evaluation of the self-management 
support capacity of providers of chronic condition primary care. Australian Journal of 

Primary Health. 2012;18:112–115. 
 
6. Katterl R, Kalucy E. Chronic disease self-management. Research Roundup. 2009;7 July. 
 
7. Lorig K, Holman H, Sobel D, Laurent D. Living a Healthy Life with Chronic Conditions: 

Self-Management of Heart Disease, Fatigue, Arthritis, Worry, Diabetes, Frustration, 

Asthma, Pain, Emphysema, and Others. Bull Publishing Company; 2008. 
 
8. Worsley A. Perceived reliability of sources of health information. Health Education 

Research. 1989;4(3):367–376. 
 
9. Fallowfield L, Ford S, Lewis S. No news is not good news: information preferences of 
patients with cancer. Psycho-oncology. 1995;4:197–202. 
 
10. Carlsson ME. Cancer patients seeking information from sources outside the health care 
system: change over a decade. European Journal of Oncology Nursing. 2009;13(4):304–5. 
 
11. Hardt JH, Hollis-Sawyer L. Older adults seeking healthcare information on the internet. 
Educational Gerontology. 2007;33(7):561–572. 
 
12. Taha J, Sharit J, Czaja S. Use of and satisfaction with sources of health information 
among older Internet users and nonusers. The Gerontologist. 2009;49(5):663–73. 
 
13. Xie B. Older adults’ health information wants in the internet age: implications for 
patient-provider relationships. Journal of Health Communication. 2009;14(6):510–24. 
 
14. Cresci MK, Jarosz P a., Templin TN. Are health answers online for older adults? 
Educational Gerontology. 2012;38(1):10–19. 
 
15. Donohue JM, Huskamp HA, Wilson IB, Weissman J. Whom do older adults trust most to 
provide information about prescription drugs? American Journal of Geriatric 

Pharmacotherapy. 2009;7(2):105–116. 
 
16. Drennan J. Cognitive interviewing: verbal data in the design and pretesting of 
questionnaires. Journal of Advanced Nursing. 2003;42(1):57–63. 
 
17. Dillman DA. Mail and internet surveys: The Tailored Design Method. 2nd ed. John 
Wiley & Sons, Inc. 2000. 



 

 

37 

18. Tabachnick BG, Fidell LS. Using Multivariate Statistics. Boston, Mass.: Allyn and 
Bacon; 2001. 
 
19. Leximancer Pty Ltd. Leximancer: From Words to Meaning and Insight. Version 3. 2009. 
 
20. Cretchley J, Rooney D, Gallois C. Mapping a 40-Year History With Leximancer: 
Themes and Concepts in the Journal of Cross-Cultural Psychology. Journal of Cross-

Cultural Psychology. 2010;41(3):318–328. 
 
21. Alfred A, Bowers EJ, Kalucy E. Nursing in general practice: still some way to go. 
Research Roundup. 2009. 
 
22. Dennis S. APHCRI Linkage and Exchange Travelling Fellowship Report.; 2008:1–3. 
 
23. Rideout V, Neuman T, Kitchman M, Brodie M. e-Health and the Elderly: How Seniors 

Use the Internet for Health Information. Kaiser Family Foundation; 2005. 
 
24. Jones S, Fox S. Generations Online in 2009. Washington: PEW Research Center’s 
Internet & American Life Project; 2009:1–9. 
 
25. Ybarra M, Suman M. Reasons, assessments and actions taken: sex and age differences in 
uses of Internet health information. Health Education Research. 2008;23(3):512–521. 
 
26. Salt B. The big shift: welcome to the third Australian culture: the Bernard Salt report. 
South Yarra, Victoria: Hardie Grant Books; 2003. 
 
27. Abbey R, Hyde S. No country for older people? Age and the digital divide. Journal of 

Information, Communication and Ethics in Society. 2009;7(4):225–242. 
 
28. Gilleard C, Higgs P. Internet use and the digital divide in the English longitudinal study 
of ageing. European Journal of Ageing. 2008;5(3):233–239. 
 
29. Hesse BW, Nelson DE, Kreps GL, et al. Trust and sources of health information: the 
impact of the Internet and its implications for health care providers: findings from the first 
Health Information National Trends Survey. Archives of Internal Medicine. 
2005;165(22):2618–24. 
 
30. Bonney A, Phillipson L, Jones SC, Iverson D. Older patients’ attitudes to general 
practice registrars: a qualitative study. Australian Family Physician,. 2009;38 (11):927–931. 
 
31. Cho A, Arar NH, Edelman DE, Hartwell PH, Oddone EZ, Yancy WS. Do diabetic 
veterans use the internet? Self-reported usage, skills, and interest in using my HealtheVet 
web portal. Telemedicine and e-Health. 2010;16(5):595–602. 
 
32. Usher W. Australian health professionals’ health website recommendation trends. Health 

Promotion Journal of Australia. 2011;22(2):134–41. 
 
33. Australian Bureau of Statistics. 2006 Census QuickStats: New South Wales. 
2007;2011(March). Available at: 
http://www.censusdata.abs.gov.au/ABSNavigation/prenav/ViewData?method=Place of 
Usual Residence&subaction=-
1&producttype=QuickStats&areacode=1&action=401&collection=Census&textversion=fals
e&breadcrumb=PL&period=2006&javascript=true&navmapdisplayed=true&. Accessed 
March 15, 2011.  



 

 

38 

CHAPTER 4 

 

4 INTERNET SELF-MANAGEMENT UNIFORM REPORTING 

FRAMEWORK: THE NEED FOR UNIFORM REPORTING CRITERIA 

WHEN REPORTING INTERNET INTERVENTIONS 

 

This chapter has been accepted for publication in Computers, Informatics, Nursing. 

 

Burns, P, Jones, SC, Iverson, D, & Caputi, P. (In press). Internet Self-Management 

Uniform Reporting Framework: the need for uniform reporting criteria when 

reporting Internet interventions. Computers, Informatics, Nursing. 

 

 

This paper presents the results of a literature review which aimed to identify the 

“active ingredients” present in Internet interventions that successfully support older 

adults to self-manage their chronic disease(s). The Model of Internet Interventions 

was used as a framework to structure the review. While many interventions were 

successful, their breadth and diversity of reporting made it difficult to identify the 

‘active ingredients’. This resulted in the proposal of Internet Self-Management 

Uniform Reporting Framework (iSMURF) a minimum data reporting set with six 

domains; website design, support, study design, website use, user characteristics and 

reporting outcomes. Future use of iSMURF by researchers would provide 

standardised data resulting in an increased understanding of the effectiveness of 

Internet interventions and allowing the identification of the “active components”. 

 

  



 

 

39 

4.1 Abstract 

A review of the literature was conducted to identify the “active ingredients” needed 

to produce successful Internet interventions that support older adults to self-manage 

their chronic disease(s). The term “Internet intervention” was used as an umbrella 

term to include all online self-management programs. Thirteen papers were found to 

meet the inclusion criteria from the initial 204 papers identified. Ritterband’s Model 

of Internet Interventions was used as a framework to classify the intervention 

components reported. It was found that online self-management interventions can 

improve outcomes for some older adults. However, the wide diversity of 

interventions and the measures reported, coupled with the complex nature of the 

studies, made it difficult to identify the “active ingredients”. To overcome this 

problem the authors propose a minimum reporting set, the Internet Self-Management 

Uniform Reporting Framework (iSMURF), which can be used in the reporting of all 

interventions. iSMURF proposes the collection of specific data from six domains: 

website design, support, study design, website use, user characteristics and reporting 

outcomes. The adoption of iSMURF would enable easy comparison of online 

interventions targeting chronic diseases. 

 

 

4.2 Introduction 

4.2.1 Chronic disease and self-management  

Older people are more likely to experience deteriorating health and to develop 

chronic disease(s). Like many Western countries, Australia has an ageing population, 

with 80% of Australians over 65 years of age found to have three or more chronic 

conditions1. Although chronic diseases cannot be cured, many can be effectively self-

managed. Self-management has been defined as a partnership between the patient 

and physician that addresses the medical, behavioural and emotional factors 

encountered when dealing with a chronic disease2. This definition encompasses 

specific behaviours such as adherence to the treatment plan, symptom management, 

health behaviour changes, and coming to terms with the change in life role from 

‘healthy’ to ‘sick’3. Self-management can be both complicated and dynamic as the 
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aetiology of chronic diseases is often unpredictable, with periods of wellness 

followed by sudden deterioration in health. 

 

Optimal self-management can often be constrained due to the nature of primary 

health care services, which may limit the amount of support and education available 

to patients. Important information about the diagnosis, disease and its self-

management is often presented to patients in the physician’s office at the time of 

diagnosis; however, many people experience increased stress at this time and thus 

have a reduced ability to absorb the information. Further, short appointment times 

limit patient-physician contact and mean that information is usually given just once4. 

The Internet overcomes these problems by offering immediate access to health care 

information, at any time of day or night. 

 

4.2.2 Internet Health Interventions 

Internet interventions are a cheap and accessible means of offering self-management 

education, with the main costs being incurred during the development of the 

intervention5. Patients using Internet interventions do not incur the time and 

monetary costs that they would encounter through attending traditional group-based 

self-management programs. Internet interventions are accessible to everyone with 

Internet access irrespective of their geographical location, and can be visited at a 

time and place convenient to the person. The intervention can be revisited as often as 

necessary, reinforcing concepts and providing further information as required. 

Benefits for providers of interventions include the ability to easily update 

information and the capacity to individually tailor information for each person. 

 

Many previous literature reviews have examined various aspects or types of 

intervention. This is in part due to the variety of Internet interventions that have been 

developed targeting chronic disease self-management. For example, a 2011 review of 

the benefits of online patient education for chronic disease identified 49 papers 

reporting on studies which showed significant improvements in: health outcomes, 

disease knowledge, and treatment adherence6. Another review, also published in 

2011, identified 12 randomized control trials that investigated the efficacy of e-
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health7 and found that most reported a small to moderately positive effect on primary 

health outcomes. A 2008 review identified 17 previously conducted systematic 

reviews addressing Internet-delivered treatments for long-term conditions3. This 

review concluded that Internet interventions increased participants’ knowledge about 

their condition, impacted positively on self-efficacy and had some impact on health 

behaviours, including improving physical exercise, adopting a healthy diet and 

promoting smoking cessation3. It is notable that these examples of previous reviews 

have focused on participant outcomes and not the components of the interventions. 

As Internet interventions are typically comprised of many parts that may act together 

or independently, there is considerable uncertainty about which parts are the “active 

ingredients” that make an intervention successful in creating changes in patient 

health behaviours and health outcomes3. 

 

4.2.3 Internet Interventions and Older Adults 

Older adults have the most to gain from Internet interventions, as they shoulder the 

greatest burden of ill-health, but little is known about the effectiveness of such 

interventions for this population. Users of Internet interventions need to have Internet 

access and be computer literate. While older adults are less likely to be “connected” 

than other age groups; 34% of 70 – 75 year olds in the United States reported being 

online in 20128 – these users have been shown to frequently use the Internet to search 

for health information9. However, older adults may experience cognitive and 

physical decline as they age, impacting their ability to use the computer and 

Internet10,11. 

 

4.2.4 Model of Internet Interventions 

Ritterband et al. proposed the Model of Internet Interventions to explain how Internet 

interventions improve disease symptoms through behaviour change (Figure 4-1)12. 

The model, which was developed from multiple theories and practical experience, 

facilitates the identification of factors influencing the success of Internet 

interventions to be identified, observed and measured. The model has nine major 

components: user characteristics; website use; support; website design; mechanisms 

of change; behaviour change; symptom improvement; treatment; maintenance and 
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the environment (Figure 4-1). Each component can be divided into areas, and each 

area can be further sub-divided into elements. For example: 

Component: website  

Area: appearance of the website  

Element(s): Layout and organisation of the website 

  

 

Figure 4-1: Model of Internet interventions 

 

4.2.5 Purpose 

The purpose of this paper is to report the results of a review aimed to identify the 

“active ingredients” needed to produce Internet interventions that successfully 

support older adults to self-manage their chronic disease(s). The Model of Internet 

Interventions was adapted to provide a framework for the review. For the purpose of 

this research, the term “older adults” refers to people aged 55 years and over. The 

term “Internet intervention” is used as an umbrella term to include all online self-

management programs, irrespective of their individual tailoring or level of 

interaction13. 

 

 

4.3 Methods: 

Literature searches were conducted, during May 2012, using the Scopus and Web of 

Science databases; these two databases currently provide the most comprehensive 

coverage of the health science literature.  
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4.3.1 Search Terms 

The following search terms were used in both databases: self-management OR 

patient education AND chronic disease OR chronic illness OR chronic disease 

management AND computer-based intervention OR Internet OR e-health OR Web-

intervention. These terms were derived from the key-word lists of relevant articles 

that had been obtained previously through a broad exploration of the literature.  

 

4.3.2 Search Restrictions 

In Web of Science the search terms were restricted to “topic” and lemmatization was 

enabled - allowing the automatic finding of words with alternate spellings. In both 

databases, searches were restricted to articles published since 2002, due to the 

advances in technology that have occurred in this period.  

 

These searches identified 204 papers. The abstracts were reviewed and papers were 

excluded if they: were not in English; were reviews, discussion papers or proposed 

protocols; had samples with a mean age of less than 55 years; targeted clinicians or 

carers; or involved telemedicine. Papers were not excluded on methodological 

quality. 

 

In order to ensure methodological rigour, a second researcher reviewed each abstract. 

The researchers disagreed on the inclusion or exclusion of six articles. These papers 

were subsequently discussed; the decision to retain or exclude each paper was 

reached by mutual agreement. Papers were excluded for the following reasons: did 

not report on an intervention targeting a patient (113), age of participants (27), 

review (20) and use of telemedicine (10). This process resulted in the selection of 33 

papers - one of the selected papers was identified by both databases. The papers were 

obtained and reviewed in full to ensure they met the selection criteria. When no age 

information was provided the paper was excluded. Review of the complete papers 

resulted in a further 20 papers being excluded (10 were excluded due to the type of 

intervention being reported; seven were excluded due to age of participants, and 

three were classified as telehealth interventions), leaving a final sample of 13 papers. 

These papers were read and data extracted using a review matrix devised for this 
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project14. The matrix included the nine components identified by the Model of 

Internet Interventions: Environment; User characteristics; Website use; Support; 

Website; Mechanism of change; Behaviour change; Symptom improvement; and 

Treatment maintenance. A copy of the matrix can be obtained from the authors. 

 

 

4.4 Results: 

The 13 selected papers reported on 11 distinct initiatives (Table 4-1); two papers 

reported different aspects of two different studies15–18. The 11 studies targeted people 

with a broad range of chronic diseases: type 2 diabetes (n=6)15,16,19–22; heart disease 

(n=3)23–25; multi-morbidities (n=3)17,18,26; and overactive bladder (n=1)27.  

 

The number of participants completing each intervention ranged from 15 to 354, with 

intervention drop-out rates ranging from 0% to 52%. The mean age of participants 

ranged from 55.5 to 69.0 years. Most of the research was carried out in the USA; 

however, there were two studies from the Netherlands and one study each from the 

UK, Canada and Korea. Nine of the identified studies utilised a randomised-control 

trial design, suggesting the results should be valid and reliable. For most papers the 

date of actual research was difficult to establish, so was estimated based on the date 

of publication. The components of each intervention were categorised under the 

headings proposed by the Model of Internet Interventions (Table 4-2). 

 

4.4.1 User characteristics  

All 13 papers provided some information on the demographics of the participants, 

such as age, sex, education level attained and level of computer skills. While some 

interventions included strategies to up-skill participants with limited Internet 

experience (see Support), only one attempted to investigate how Internet experience 

impacted participants’ use of the intervention23. This study used qualitative methods 

to determine that while participants knew where to access technical help, many did 

not seek help as they were embarrassed to reveal their lack of computer skills or to 

admit that they had forgotten the instructions23. 
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4.4.2 Website use  

Nine papers provided data related to use of the intervention. However, the type of 

data collected varied among papers and included information such as the number of 

participants visiting the site, the number of visits each participant made, the visit 

duration, total time on the site and the time of site visit. Some authors reported 

participant engagement as the percentage of participants using the intervention for 

the whole trial24, while one paper classified usage as no, low and high23. Four studies 

reported usage decreasing with time16,20,21,24. 

 

4.4.3 Support  

For this review, both technical and clinical support were coded as ‘support’. Two 

studies provided computers for participants to use16,24, whilst others provided 

technical training to participants either as individual sessions20,23 or when attending 

clinic appointments27. One study utilised online moderators to remind participants to 

log-in, offer encouragement and model behaviours such as action planning; and a 

companion book to act as a reference manual to the material presented26. One study 

provided users with a technical manual to accompany the intervention20.  

 

Many interventions offered participants peer-support, often in the form of online 

forums15–18,23–27. The impact of such support is unclear and was often not 

investigated as a separate component of the intervention. However, in one study, 

participants given access to an information based intervention with peer support did 

not experience statistically significant changes in behaviour and symptoms when 

compared to a group provided with information only16. By contrast, another study 

found perceived support increased most when the intervention included a forum15, 

although the effect was moderated when offered in combination with a personal 

coach. The authors did not offer an explanation for this finding. 
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4.4.4 Website design  

Four papers provided information about the design of their website18–20,22, but the 

breadth of the information provided varied widely between studies. Two papers 

provided descriptive information, with one including screen shots18,22; the other two 

included insights gained from the participants19,20. 

 

4.4.5 Mechanisms of change  

A number of studies measured parameters that can be mediators for change (n=6). 

These parameters included knowledge, self-efficacy, self-esteem and acceptance of 

illness. In five studies, at least one of the reported measures showed significant 

improvement after the intervention15,17,19,22,27. Due to the differences between 

interventions the current review did not attempted to compare or contrast these 

measures. 

 

4.4.6 Behaviour change  

Only four studies reported measuring behaviour change16,21,22,26. A range of measures 

were assessed which were specific to the intervention types. These included: changes 

in aerobic exercise, stretching and strengthening exercise, practice of stress 

management26, diabetes care behaviour16,22, eating patterns16,21, physical activity16,21 

and medication adherence21. While positive behaviour changes are needed in order 

for symptom improvement to occur12, not all studies attempted to measure these 

changes. 
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Table 4-1: Summary of Internet interventions targeting older adults with chronic disease 

 

Author Study 

year 

Participants 

completing 

intervention 

Dropout from 

intervention 

group 

Participant 

characteristics 

Mean age 

(years) 

Country Paper aim  Study design 

Chronic disease focus: diabetes 

Heinrich et al., 

2012 

≤2012 43 7 (14%) Patients with DM2 56.0 The 

Netherlands 

To evaluate the Web-based self-

management programme. Participants were 

allocated to either: the experimental group 

who were given access to Diabetes 

Interactive Education Programme (DIEP); a 

control group; or a post test control group. 

 

RCT 

Nijland, van 

Gemert-Pijnen, 

Kelders, 

Brandenburg, & 

Seydel, 2011 

≤2011 34 16 (32%) Patients with DM2 61.0 The 

Netherlands 

To explore the factors affecting initial and 

long term use of Diabetes Coach. 

Longitudinal 

study 

Glasgow et al., 

2011l 

≤2011 Website alone = 

137; Website & 

support = 133 

Unknown Patients with DM2 60.0 * USA To report long-term implementation, 

outcomes and generalisability of results. A 

Website, My Path, (available in English and 

Spanish) was offered alone or in combination 

with support via phone and group meetings. 

 

RCT 

Song et al., 2009 2006 15 16 (52%) Patients with newly 

diagnosed DM2. 

56.3  

(Web 

group) 

Korea To develop and apply a Web-based 

education program. Participants assigned 

either to Web-based self-management group 

or lecture group. 

 

Quasi-

experimental 

(control group 

not matched) 
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Author Study 

year 

Participants 

completing 

intervention 

Dropout from 

intervention 

group 

Participant 

characteristics 

Mean age 

(years) 

Country Paper aim  Study design 

Glasgow, Boles, 

McKay, Feil, & 

Barrera, 2003 

≤2003 Info only = 33 

Peer support = 

30 

Tailored self-

management =  

37 ** 

Info only = 7 

(21%) 

Peer support = 

10 (25%) 

Tailored self-

management = 3 

(9%)* 

 

Patients with DM2  59.0 USA To calculate indices of Website engagement 

of Diabetes Network (D-Net). Participants 

randomised to: information only, tailored 

self-management or information and peer 

support. 

 

Randomised 

design – no 

control group 

Barrera, Glasgow, 

McKay, Boles, & 

Feil, 2002 

≤2002 Info only = 31 

Coach =31  

Social support = 

30 

Social support & 

coach =  31  

Info only = 9 

(23%) 

Coach =9 (23%)  

Social support = 

10 (25%) 

Social support & 

coach = 9 (23%) 

 

Patients with DM2 59.3 USA To determine whether the intervention 

changed participants’ perceptions of social 

support. Participants were randomly 

assigned to one of four groups: information 

only; personal coach & information; social 

support & information; or personal coach, 

social support & information. Trial ran for 

three months. 

 

RCT 

Chronic disease focus: heart disease 

Kerr et al., 2010 ≤2010 129 31 (19%) Patients with CHD 66.8 UK To explore the potential of a Web-based 

intervention (Comprehensive Health 

Enhancement and Social Support - CHESS)  

for reaching a large number of patients  

 

Prospective 

cohort study 

Flatley Brennan, 

Casper, Kossman, 

Burke, & Brennan, 

2007 

2005-

2006 

24 Unknown Patients with 

complex cardiac 

disease 

69.0 USA To describes the use of HeartCareII to 

support patient self-management, symptom 

interpretation and self-monitoring. 

HeartCareII formed the core of a Technology 

Enhanced Practice nursing model. 

 

RCT 
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Author Study 

year 

Participants 

completing 

intervention 

Dropout from 

intervention 

group 

Participant 

characteristics 

Mean age 

(years) 

Country Paper aim  Study design 

Verheijden et al., 

2004 

2002-

2003 

24 16% 

(however, 48, 

66% - did not 

access the 

intervention) 

Patients with a 

diagnosis of: 

hypertension, type 2 

diabetes and/or 

dyslipidemia 

63.0 Canada To assess the effectiveness of Web-based 

nutrition counselling (HeartWeb) in addition 

to usual care. The control group received 

usual care. 

 

 

RCT 

Chronic disease focus: other chronic disease 

Ruiz et al., 2011 ≤2011 25 0 (0%) Presence of 

overactive bladder 

for at least three 

months 

62.9 USA To determine the usability and outcomes, 

including knowledge, self-efficacy and quality 

of life, for older adults using OAB-SMIP (Over 

Active Bladder – Self-Management Internet-

Based Program). 

 

Cohort 

Chronic disease focus: multiple conditions 

Cudney & 

Weinert, 2012 

2007-

2009 

123 22 (14%) Rural women 56.2 USA To describe the development and evaluation 

of the online health teaching units (Women-

to-Women). 

 

RCT 

Weinert, Cudney, 

Comstock, & 

Bansal, 2011 

2007-

2009 

118 37 (24%) Rural women 55.5 USA To report the effect of a computer 

intervention (Women-to-Women) on 

psychosocial adaptation 

 

RCT 

Lorig et al., 2006 ≤2006 354 103 (23%) > 18 years with 

heart disease, 

chronic lung disease 

or type 2 diabetes 

57.4 

(online 

intervention) 

USA To determine the efficacy of the Internet 

chronic disease self-management program. 

Subjects randomised to experimental or 

usual care groups. 

 

RCT 

* Two different mean ages are reported in this paper; ** Details extracted from McKay et al 2002.  
112 
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Table 4-2: Components from the Model of Internet Interventions identified in each paper 

Components from the Model of Internet Interventions 

Authors E
n

v
ir

o
n

m
e

n
t 

U
se

r 
ch

a
ra

ct
e

ri
st

ic
s 

W
e

b
si

te
 u

se
 

S
u

p
p

o
rt

 

W
e
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e
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M
e
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a
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m
s 

o
f 

ch
a
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e
 

B
e

h
a
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io

u
r 

ch
a

n
g

e
 

S
y

m
p

to
m

 i
m

p
ro

v
e

m
e

n
t 

T
re

a
tm

e
n

t 
m

a
in

te
n

a
n

ce
 

Heinrich, de Nooijer et al  * *  * ↑    

Nijland, van Gemert-Pijen et al  * * * *     

Glasgow, Christiansen et al  * * *   * *  

Song, Choe et al  *  * * ↑ ↑ ↑  

Glasgow, Boles et al  * * *   ↑ ↑  

Barrera, Glasgow et al  *  *  ↑    

Kerr, Murray et al  * * *      

Brennan, Casper et al  * * *      

Verheijden, Bakx et al  * * *    -  

Ruiz et al  * * *  ↑  ↑  

Cudney & Weinert  *  * *     

Weinert, Cudney et al * *  *  ↑  ↑ * 

Lorig, Ritter et al  * * *  - * ↑ * 
*Measures reported;  

↑ At least one measure was seen to improve; - Measure taken, but no changes observed 
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4.4.7 Symptom improvement  

Six papers reported measures of participants’ symptoms at baseline and at the end of 

the intervention. These measures included: glycosylated haemoglobin (HbA1c)22, 

total cholesterol16, low density cholesterol16, triglycerides16, pain26, shortness of 

breath26, fatigue26 and a patient-reported measure of bladder condition symptoms27. 

In five of these studies at least one of the measures had improved 

significantly16,17,22,26,27. In one study, which examined nutritional counselling and 

social support, participants receiving the Internet intervention showed no 

improvement in any of the symptom measures25. 

 

4.4.8 Treatment maintenance 

Two of the papers reported medium or long-term follow-up measures. One study 

reported significant improvements in health status at one-year after baseline26. 

Another study reported continued improvements in five of the six psychosocial 

outcomes measured at 24 weeks (the intervention ceased at 11 weeks): self-esteem, 

acceptance, depression, stress and loneliness17. 

 

4.4.9 Environment  

Environment was defined as support provided external to the intervention; using this 

definition only one paper investigated social support17. This study found that 

participants with higher scores for social support were most likely to drop-out of the 

intervention. Conversely, married women were more likely to remain in the study, 

suggesting that spousal support and social support are not directly correlated. 

 

4.5 Discussion: 

This review showed that online self-management interventions can improve 

outcomes for some patients completing some interventions, the wide diversity and 

complexity of interventions along with the lack of detail provided in the articles 

makes it difficult to identify the “active ingredients” needed to create effective 

interventions for older adults. These results support the need for a standardised set of 

reporting criteria that can be used by researchers in the future30. Based on the 
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findings of this review, we offer suggestions for a minimum reporting set, addressing 

four of the nine components from the Model of Internet Interventions: user 

characteristics, website use, support and website design (Figure 4-2, the Internet 

Self-Management Uniform Reporting Framework – iSMURF). While the variability 

of Internet interventions makes it difficult to suggest a relevant reporting set for all of 

the components of the Model of Internet Interventions, these four components are 

more standardised and are applicable to all interventions irrespective of the 

theoretical underpinnings and target age group. Two other areas of data collection 

“study design” and “reporting outcomes” have been included in the proposed 

iSMURF. These components were identified by comparing the different reporting 

styles used by the papers identified through this literature review. 

 

4.5.1 The Internet Self-Management Uniform Reporting Framework 

The following section discusses the rationale for including each of the six iSMURF 

reporting domains: Website design, Support, Study Design, Website use, User 

Characteristics and Reporting Outcomes. 

 

4.5.2 Website Design 

The papers which provided information around website design often provided little 

information regarding the technology supporting the intervention. This may occur 

due to the complexities of interventions, meaning that only limited information can 

be reported in each journal article. However, the reporting of such information is 

useful and could increase collaboration between professionals working within e-

health. iSMURF proposes that at a minimum the following points are reported: 1) 

type of technological platform used, and 2) use of evidence based guidelines in site 

design. Reporting of information on how website content is presented e.g. text only 

or use of videos, would also be pertinent. However, this has not been included as 

iSMURF serves as a minimum reporting set. 
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Website design 
Technological platform  
Use of evidence based guidelines in site design Yes/no – Name of guidelines 
Support 
Provision of computer/ technical equipment to 
participants  

Yes/no 

Provision of technical support Yes/no 
Use of clinicians/moderators Yes/no 
 Frequency of contact 
 Mode of contact e.g. phone, email etc 
Provision of peer support e.g. forums Yes/no  
Was intervention incorporated into usual care Yes/no  
Study design 
Date of study   
Length of study  
Recruitment methods Online/offline 
Potential reach of intervention Open to everyone  

After clinical assessment  
Invited user group 

Use of incentives  Times and amounts 
Use of reminders  Times and amounts 
Website use 
Engagement Total number of visits 
 Average number of visits by participants 
 Most viewed page 
Exposure Total duration of viewing 
 Average viewing time by participants  
Attrition Over time e.g. baseline and post 

intervention as minimum 
User characteristics 
Age  Mean  

Range 
Sex  
Ethnicity  
Computer confidence/internet experience  
Level of education  
Health literacy  
Number of co-morbid conditions  e.g., arthritis, COPD, cancer, heart 

disease, depression, diabetes, high blood 
pressure, 

Reporting Outcomes  
Inclusion of costs/ cost effectiveness data Yes/no 
Participant satisfaction Qualitative/quantitative 

 

Figure 4-2: The Internet self-management uniform reporting framework (iSMURF) 
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4.5.3 Support 

The support category has been included to capture information covering three 

distinct areas: technical support, peer support and clinician support. Collection of this 

information increases the transparency of interventions. 

 

4.5.4 Study design 

Some of the study methodologies reported potentially played a role in the success or 

failure of the intervention, but were not captured by the Model of Internet 

Interventions. One example is the recruitment of participants; techniques ranged 

from the use of targeted invites sent to participants identified via physician computer 

systems to general advertisements using low-tech paper flyers. Recruitment 

strategies influence the reach of each intervention and potential participation29. They 

also play a large role in determining the representativeness of the sample recruited 

and potentially the success of the intervention32. As such, iSMURF suggests 

reporting whether participants were recruited using online or offline methodologies 

and who could register (Figure 4-2 – iSMURF). Further, information on incentives to 

encourage participants should be reported. Some studies utilised financial incentives 

to reduce drop-out rates17,21,26, while others reported sending reminder emails to 

encourage participants to log-in21,25,26. The potential importance of incentives in the 

effectiveness of Internet interventions is reflected by their inclusion in the suggested 

reporting criteria (Figure 4-2 – iSMURF).  

 

The interventions identified showed considerable variation in duration, ranging in 

length from two weeks19 to two years20. It is unclear from this review what the 

optimal length of use of an Internet intervention is or the amount of exposure 

participants need (or how this could be determined reliably with so many 

uncontrolled variables). However, reporting of duration adds to the knowledge base 

about Internet interventions, thereby justifying its inclusion in the iSMURF reporting 

criteria (Figure 4-2 – iSMURF). 

 

Finally, there are a number of evidence based guidelines are available for the 

development of websites targeting older adults33,34, however, their use in the studies 
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reviewed were not mentioned. It is suggested that use of these guidelines and 

identification of which guidelines be reported (Figure 4-2 – iSMURF). 

 

4.5.5 Website Use  

The reporting of website use is fundamental to advancing our understanding of 

Internet interventions. While most studies reported high dropout rates (the law of 

attrition)31, the use of attrition as a measure of usage remains controversial when it 

does not show fluctuations in use over time, or the impact of push factors (methods 

to encourage use of interventions, such as reminder emails). Further, participants can 

experience a ‘ceiling effect’ when they feel that their condition is under control and 

that they are ‘doing well’ and no longer need the intervention20. Total duration of 

use, average time of all visits and most viewed pages are all frequently utilised as 

measures of website use. These measures have been included in iSMURF as a 

minimum measure (Figure 4-2 – iSMURF). However, the best methods of measuring 

website engagement are currently the topic of debate and are likely to include 

composite measures of engagement and exposure32. 

 

4.5.6 User Characteristics 

The collection of information on users’ characteristics is generally self-explanatory 

and includes basic demographics such as age, sex and ethnicity; although it is 

suggested that both mean age and the age range of participants are reported, as this 

would provide useful information to future researchers, specifically those working 

with defined populations, such as older adults. iSMURF suggests collecting 

information on the number of chronic disease diagnoses each participant reports. 

While it is recognised that self-report methods are not ideal this measure would 

provide some indication of the self-management burden faced by each individual. 

Finally, in this category, iSMURF suggests the collection of a measure of health 

literacy. While, this measure would ideally come from a standardised instrument, it is 

recognised that different instruments suit different protocols. Health literacy has been 

included as it may play a role in intervention effectiveness and can also be used to 

show which population segments are accessing Internet interventions. 
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4.5.7 Reporting Outcomes 

Two measures have been included in this category; participant satisfaction and cost 

effectiveness. Participant satisfaction with the interventions was reported in only one 

study and this study utilised qualitative research methods to establish participant 

satisfaction23. Various tools can be utilised to measure participant satisfaction. 

Danaher (2009) champions the use of global measures of satisfaction, e.g., 

participant satisfaction, program relevance or whether participants would recommend 

the program to others32. Such generic measures overcome potential problems 

encountered when users and researchers use different words to describe the same part 

of an intervention. iSMURF suggests the inclusion of a measure of participant 

satisfaction; at a minimum this should be a quantitative measure of global 

satisfaction. The need for information on costs and cost effectiveness of Internet 

interventions has been identified elsewhere35. Both measures have been included in 

the iSMURF criteria as a cue to researchers working in the area. 

 

4.5.8 The Relationship between iSMURF and the Model of Internet Interventions 

The Model of Internet Interventions was developed as a theoretical model to help 

explain behaviour change and symptom improvement. The Model has been 

previously praised for its comprehensive nature29, and provided a useful framework 

on which to structure the results of this and similar reviews. iSMURF furthers the 

work carried out by Ritterband and colleagues in developing the Model of Internet 

Interventions, by proposing reporting guidelines at a micro level. iSMURF has 

purposefully excluded some of the components suggested by the Model of Internet 

Interventions such as Mechanisms of Change e.g. changes in participants’ 

knowledge; Behaviour Change e.g. changes in participants’ levels of physical 

activity; and Symptom Improvement as these measure are often disease specific and 

not easily comparable across interventions. 

 

Consideration of how to collect the information suggested by iSMURF should be 

integral in the design phase of studies to ensure that the data collected provides a 

comprehensive report of intervention implementation. Collection of these measures 

would facilitate easy comparison of interventions and could, in the future, be used to 
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help identify the “active components” of Internet interventions. It should be 

acknowledged that iSMURF outlines a minimum data reporting set and researchers 

are encouraged to provide information about their interventions over and above that 

suggested. Further, it is recognised that iSMURF will undergo various changes and 

iterations as its adoption spreads. However, it represents the first step in unified 

reporting of Internet self-management interventions. 

 

4.5.9 Importance of this Work 

While many literature reviews have examined the effectiveness of online health 

education, we believe that this is the first review to specifically analyse the 

components of the Internet interventions and not simply the outcomes. Further, we 

believe this is the first review to investigate self-management interventions targeting 

older adults – those who can benefit most from such interventions. While the study 

was a systematic literature review, no attempt was made to identify studies not listed 

through the databases (gray literature). Secondly, many of the studies identified had 

small numbers and targeted specific chronic diseases limiting the generalizability of 

the results.  

 

4.5.10 Conclusions: 

This research began as a review of the Internet intervention literature to identify the 

components that create successful interventions for older adults, using the Model of 

Internet Interventions as a way of structuring the findings. It was discovered that the 

information reported across interventions varied widely and inhibited easy 

comparison, resulting in the proposal of iSMURF, a minimum reporting framework 

to be used by researchers working on Internet interventions. The availability of 

standardised data will, over time, allow an increased understanding of the 

effectiveness of Internet interventions and the identification of the “active 

components” that make interventions successful. 
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CHAPTER 5 

 

5 THE DEVIL IS IN THE DETAIL: HOW OLDER ADULTS WANT TO 

LEARN ABOUT THEIR ASTHMA 

 

This chapter has been published in the Journal of Asthma and Allergy Educators. 

 

Burns, P, Jones, SC, Iverson, D, & Caputi, P. (2013). The Devil Is in the Detail: 

Determining the Content of an Internet Intervention for Older Adults With Asthma. 

Journal of Asthma & Allergy Educators, Early Online, 

doi:10.1177/2150129713495057. 

 

 

This mixed methods paper reports on the formative research undertaken to determine 

the content and technology preferred by older adults in an online asthma education 

program. Results from the survey showed that older adults with asthma were 

primarily interested in learning about: how to avoid their asthma triggers, the latest 

information in asthma management, and how to deal with an asthma attack. Findings 

from the focus group suggest that the target audience could see little benefit in the 

inclusion of blogs and forums on an asthma education site. The involvement of end-

users in the design and presentation of an asthma education site is novel and helped 

to ensure the creation of a product that met the users’ needs. 
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5.1 Abstract  

Introduction: The Internet can support people to self-manage their asthma, while 

overcoming barriers frequently found in primary care. A user-centred design process 

was utilised to explore the types of asthma information older adults perceived to be 

beneficial in helping them manage their asthma and the website features they felt 

were desirable for an asthma education website.  

 

Methods: A survey package was mailed to 9,000 adults aged 55 years and over, 

whose contact details had been obtained from the Australian Electoral Commission. 

Four focus groups were also conducted covering: asthma management; asthma 

Internet information; and website features. The Technology Acceptance Model was 

used as a framework to structure results. 

 

Results: Survey respondents indicated that they wanted information about 

identifying and avoiding asthma triggers, dealing with asthma attacks and the latest 

information on asthma management. Whilst focus group participants stated that 

asthma blogs, Internet forums and control assessment quizzes would not be useful to 

them. However the use of videos was seen as beneficial. Internet forums were the 

only feature discussed where older adults expressed concerns with their ability to use 

them effectively. 

 

Discussion:  

While older adults indicated a desire for basic asthma information the individual 

nature of asthma needs to be taken into consideration when creating website content. 

Both survey respondents and focus groups participants showed little interest in the 

use of blogs or forums on asthma. These results have implications for professionals 

providing self-management education to older adults with asthma and other chronic 

diseases. 
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5.2 Introduction 

5.2.1 Asthma 

Although asthma is often considered a childhood illness, most asthma deaths in 

Australia occur in older adults1. While asthma, like other chronic diseases, cannot be 

cured, it can be effectively self-managed, leading to improved quality of life2,3. 

Active self-management is important in older adults as this age-group face unique 

challenges in managing their asthma, primarily, due to the increased co-occurrence 

of asthma with other chronic diseases. A review of Australian studies showed that 

80% of patients aged over 65 years had three or more chronic conditions4 – 

highlighting levels of multi-morbidity. The occurrence of other diseases in 

conjunction with asthma complicates disease management, as patients’ symptoms are 

often overlapping and they frequently have multiple medications. Further, the 

occurrence of asthma with other chronic diseases increases the likelihood of adverse 

drug reactions due to polypharmacy5. These issues are compounded by short face-to-

face consultations patients have with their primary care physicians, which inhibits 

the provision of adequate self-management education6–8. The time pressures faced by 

primary care physicians will increase with the ageing of the population, prompting 

researchers to suggest that alternate methods of service delivery need to be 

investigated in order to provide quality healthcare7. While these pressures will be felt 

by all patients, they will acutely affect older adults due to the increased likelihood of 

them having multiple issues that need to be addressed during each consultation with 

their primary care physician. 

 

The Internet offers a platform to provide health information which overcomes the 

problem of short physician visits and enables patients to receive the support they 

need. The Internet, allows the provision of current healthcare information, which can 

be viewed at a time and place convenient to the patient9. This is important as it 

facilitates easy access to information and allows the information to be revisited when 

the patient wants to learn more or their disease symptoms change. Further, there are 

no geographical constraints9 – an important factor in a country as vast as Australia, 

where many people do not live near large towns or cities. From a developers’ 

perspective, such applications are relatively cheap to run once the initial 

development costs have been met10, and can easily be updated and edited. 
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Additionally, their appeal can be enhanced by the incorporation of interactive 

components, such as video clips, quizzes, Internet forums and blogs11. Internet 

interventions targeting chronic diseases have been shown to significantly increase 

patients’ disease knowledge, health behaviours, health outcomes and subsequently 

increase their empowerment12–15. Previous research has identified the need to 

investigate the efficiency and effectiveness of the Internet as a way of providing self-

management support to older adults16. As far as can be discerned, online asthma self-

management education has never solely targeted older adults; despite such 

interventions holding greatest potential for this population segment as they shoulder 

the burden of asthma mortality and morbidity. 

 

One of the biggest drawbacks to providing older adults with online self-management 

education is the presumption that they have limited computer skills. This can be 

partially overcome by the use of the research based guidelines that provide guidance 

on how to make websites accessible to older adults17–19. These guidelines tend to 

focus on the appearance and organisation of information, offering recommendations 

on size of font, navigation structures and amount of information presented. However, 

guidelines on the incorporation of interactive content, such as blogs, Internet forums 

and video sharing, on sites targeting at older adults is scant, despite knowledge that 

interactive content increases user participation, resulting in a richer user 

experience20. 

 

This paper describes formative research undertaken to inform the design of an 

asthma self-management education website, for adults aged 55 years and over, with 

asthma. A user centred design process was utilised which involved users early in the 

design process. This approach was adopted as it aims to understand the end-users 

(older adults, with asthma), as opposed to using simple demographics to describe the 

target population21. The aim was to explore the types of asthma information older 

adults want, as well as ways of presenting such information on an asthma website, 

with particular reference to the perceived usefulness of online communities created 

through blogs and Internet forums. A paper-based survey was used to determine the 

types of information that were of interest to the audience. Focus groups were 

subsequently conducted to investigate older adults’ opinions on the benefits of the 
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use of current web technologies in learning about asthma. Approval for this study 

was granted through the University’s Human Research Ethics Committee 

 

 

5.3 Methods 

5.3.1 Survey development 

A paper based survey was developed to investigate the health beliefs, behaviours and 

attitudes of older Australians towards asthma. The survey included sections on 

participants’: demographics, general health, opinion on asthma and asthma 

management. The survey was reviewed by experts in the field of asthma to ensure 

face validity. Cognitive interviews in the form of think-alouds22 were subsequently 

conducted with a convenience sample of 13 older adults, both with and without an 

asthma diagnosis. Participants were visited in their homes by one of two researchers 

and were asked to talk through the survey, voicing their thoughts. Interviews were 

recorded and the researchers took notes. As a result of this process a number of 

changes were made to the survey, most notably in the way the survey was bound. 

This changed from a staple in the left corner to booklet format, in order to reduce 

respondents overlooking the questions on the back of the pages.  

 

The survey was subsequently piloted with a second convenience sample of older 

adults (n=115). These were approached through community groups or while they 

were travelling on public transport. Again, there was a mixture of respondents, both 

with and without an asthma diagnosis. Further refinements were made to some of the 

scales within the survey in order to minimise missing data.  

 

The refined survey was 79 items in length and printed in 14-point font to account for 

the decrease in visual acuity that many older adults experience23. All respondents 

were asked to complete the first part of the survey, whilst only those respondents 

with an asthma diagnosis were asked to complete the second, asthma specific 

section. The asthma specific questions sought to elicit information on respondents’ 

health service use, their self-management practices, and the asthma topics they felt 

they needed to learn more about in order to best control their asthma (rated as: of no 
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benefit; of some benefit; of great benefit). The list of 29 asthma topics (Figure 5-1) 

was derived from an audit of information available though current national asthma 

websites, such as National Asthma Council Australia 

(http://www.nationalasthma.org.au/), Asthma UK (http://www.asthma.org.uk/) and 

Asthma Society of Canada (http://www.asthma.ca/). 

 

5.3.2 Survey distribution 

In October 2010, a survey package was mailed out to 9,000 adults aged 55 years and 

over, whose contact details had been obtained from the Australian Electoral 

Commission. The package contained a copy of the survey, a letter explaining the 

research and a reply paid envelope. Reminder postcards were sent out approximately 

three weeks later when the initial response rate began to slow. The surveys were 

coded in order to reduce contact with people who had returned their survey. A 

second copy of the survey package was sent out four weeks after the postcard. This 

amended version of Dillman’s tailored design method was used in order to maximise 

the response rate24. Surveys received after January 31, 2011 are not included in the 

analyses presented in this paper. The survey data were entered into SPSS v. 17 by 

three researchers. Five percent of responses were re-entered to check for accuracy, 

giving an error rate of 0.175%.  

 

5.3.3 Focus Groups  

Focus groups were conducted between November 2010 and April 2011 and 

continued until data saturation was reached. A total of four groups were conducted 

(N = 26; group 1 = 5; group 2 = 9; group 3 = 9; group 4 = 3). Focus groups were 

chosen as they were able to provide in-depth information and a greater breadth of 

understanding around the asthma information needs of older adults with an asthma 

diagnosis25. 
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1. What is asthma 

2. Asthma symptoms 

3. Asthma research advances 

4. The latest information on asthma management 

5. Tips to control my asthma 

6. Doing a quiz to see how well controlled my asthma is 

7. Asthma service providers in my area 

8. Asthma and other disease e.g. diabetes 

9. How to use my asthma medications 

10. How asthma medications work 

11. The side effects of asthma medications 

12. Cleaning my inhaler/spacer 

13. Asthma and complementary or alternative medicines 

14. Asthma and exercise 

15. Asthma and the seasons – pollen/bush fire etc. 

16. Asthma in the home – heaters/bedding etc. 

17. Products to help my asthma 

18. Creating an asthma friendly garden 

19. Identifying my asthma triggers 

20. Avoiding my asthma triggers 

21. When to see my doctor  

22. When to attend the Emergency Department  

23. How to deal with an asthma attack 

24. Testing my knowledge of what to do in an asthma attack 

25. Reading other people’s asthma stories 

26. Sharing my asthma story online 

27. Participating in online discussion forums about asthma 

28. Participating in online (Internet) asthma education programs 

29. Interacting with a health professional online –to  discuss  your 

asthma/ get information and support  

Figure 5-1: The list of asthma topics respondents were asked to rate 
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5.3.4 Focus Groups Recruitment 

Participants in focus groups 1 and 2 were recruited through flyers placed on 

community noticeboards. Due to the limited response received, participants for focus 

groups 3 and 4 were recruited via emails sent to people registered with Asthma 

Foundation New South Wales; a non-profit organisation that provides asthma 

information, education, training and advocacy to the community. Where possible, up 

to eight people were scheduled to attend each group with the aim that at least six 

would attend. In all cases, participants were required to be aged 55 years or over and 

to have a diagnosis of asthma. 

 

5.3.5 Focus Group Sessions 

The first two focus groups were held in a library in regional New South Wales 

(NSW), Australia, and the remaining two were held in the offices of Asthma 

Foundation NSW, located in Sydney, NSW. In both locations, one focus group was 

held during the day and the second after business hours to accommodate participants 

in full-time employment. 

 

Each session lasted approximately two hours, including the administration processes. 

On arrival participants were asked to read the Participant Information Sheet and 

provide informed consent. A short survey was subsequently completed by the 

participants in order to obtain demographic data. 

 

Each session was facilitated by the first author utilising a standardised discussion 

guide. The guide covered three topics: asthma management; asthma Internet 

information; and web site features. Each focus group was split into two sessions. The 

first session covered the first two topics and ran for approximately 45 minutes, 

before a short refreshment break. The second session ran for approximately 30 

minutes. The focus groups were structured in this way to allow the participants to 

concentrate on the topic matter being discussed, without running out of energy25. 
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The sessions were audio-recorded and notes were made on a white board, which 

were either printed out or photographed. At the conclusion of each focus group 

participants were given a gift voucher to acknowledge their time and contribution. 

 

The recordings from the focus groups were transcribed and de-identified. NVivo 8 

was used to code responses by question. A second independent reviewer reviewed 

the thematic analyses prior to the final interpretation. The key results were divided 

into information on ‘website behaviour’ and ‘website features’. Responses to the 

topic ‘website features’ were further coded under themes derived from the 

Technology Acceptance Model (TAM).  

 

5.3.6 Technology Acceptance Model (TAM) 

The TAM was developed by Davis to explain how users accept and use technology 

and is an extension of Ajzen and Fishbein’s Theory of Reasoned Action26,27. TAM 

suggests that perceived usefulness and perceived ease of use are two important 

variables in determining whether information technology will be accepted or 

rejected. Perceived usefulness refers to the increased use of systems believed to 

enhance job performance; in this instance job performance is synonymous with 

asthma control through self-management. However, perceived usefulness is 

moderated by how easy a system is to use; “perceived ease of use”. It is postulated 

that people are more likely to persist with a hard to use system if they perceive the 

benefits to their performance, in this case asthma control, to be worthwhile. We used 

the TAM as a framework through which to interpret the results of the focus groups. 

This model was chosen as it is the most widely accepted model in the technology 

acceptance literature. However, it should be noted that while the TAM has 

undergone several iterations it was originally developed to explain the use of 

information systems in the workplace and not predict the use of specific features of a 

system to aid chronic disease self-management. 
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5.4 Results 

5.4.1 Survey Responders 

A total of 4,060 eligible surveys were returned (response rate = 46.8%). Participants 

with current asthma, that is a diagnosis of asthma by a health professional and 

symptoms or treatment for asthma in the previous 12 months, numbered 466 

(11.5%). All further analyses of survey data refer to this subset of respondents. 

Respondents had a mean age of 67.7 years (range: 55 – 94 years), were 

predominantly female (68%, N=315), mostly retired (70%, N=320), typically born in 

Australia (86%, N=399) and just over one-third had completed tertiary studies 

(37.4%, N=173) (Table 5-1). Respondents’ age at time of asthma diagnosis was 

almost equally split, with 49% (N=221) being diagnosed before the age of 45 years. 

The most frequently reported co-morbidities were arthritis (57.3%, N=266) and high 

blood pressure (50.9%, N=236). 

 

5.4.2 Focus Group Participants 

Participants in the focus groups were slightly older with a mean age of 68.4 years 

(range: 55 – 85 years) and were almost equally split between males (N=14, 54%) and 

females (N=12, 46%). The majority had completed tertiary studies (N=20, 74%), 

were retired (N=15, 56%) and had been born in Australia (N=20, 77%). All had been 

told by a health professional that they had asthma and the majority had been 

diagnosed before the age of 45 years (N=19, 73%). The most frequently reported co-

morbidities were arthritis (N=12, 46%) and allergic rhinitis (N=9, 35%). Participants 

were generally confident, long-term Internet users; with 18 (69%) reporting being 

comfortable, quite comfortable or very comfortable with using the Internet and 21 

(81%) reported having used the Internet for more than five years. Average reported 

weekly Internet usage was between six and nine hours. 
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Table 5-1: Survey respondents’ demographic characteristics 

 Survey 

respondents with 

current asthma 

Regional 

Focus 

Groups 

Metropolitan 

Focus 

Groups 

Number of participants 466 14 12 

Age (years) 

55 – 64 

65 – 74 

75+ 

 

187 

166 

113 

 

5 

7 

2 

 

4 

5 

3 

Gender 

Male 

Female 

 

150* 

315* 

 

6 

8 

 

8 

4 

Education 

Never went/completed primary school 

Some secondary school 

Completed secondary school 

Completed tertiary education 

 

33* 

142* 

115* 

173* 

 

0 

1 

2 

11 

 

0 

1 

2 

9 

Internet use 

Non-users 

<1 year 

1-2 years 

2 – 5 years 

>5 years 

 

216* 

6* 

17* 

36* 

164* 

 

0 

0 

1 

2 

11 

 

0 

0 

1 

1 

10 
*Does not total 466 due to missing data 

 

5.4.3 Asthma  

Focus group participants were invited to provide an overview of their history with 

asthma. There were many recollections of childhood asthma treatments that 

participants had been exposed to, which differed from the current medical 

recommendations, such as drinking ginger ale and being injected with adrenaline. 

Participants also spoke about the way asthma used to be perceived as an emotional or 

psychological condition and how they felt this has shifted with time to a general 

acceptance of asthma as a physical illness. 

 

“People don’t think people with asthma are abnormal any more – when I was 

a child they did. We were from another planet” 

 

Focus group participants spoke about discovering new asthma puffers when they saw 

other people with asthma, often younger members of their family, use them. In every 

group there were lengthy discussions regarding individual asthma triggers, such as 



 

 

72 

pets, geographic location and weather events. It became clear from the discussions 

that everybody’s triggers were unique, and what caused an asthma attack for one 

person may ease symptoms in another. 

 

“...there’s so much variety in asthma and how the symptoms manifest 

themselves in people.”  

 

“I think one of the tricks there, because we don’t know where we stand in the 

hierarchy of asthmatics.”  

 

Further discussions showed that not only were peoples’ asthma triggers unique but 

each individuals’ experiences of asthma were quite different and that participants 

were aware of these differences. Some participants spoke of struggling to see how 

and where their disease experience fitted on the asthma spectrum. This awareness of 

individual differences in the way that asthma presents suggests that one-size fits all 

asthma education programs might be limited in their perceived effectiveness. 

 

5.5 Asthma Topics of Interest 

Survey respondents identified the five asthma topics they felt they needed to learn 

more about: avoiding my asthma triggers; the latest information on asthma 

management; how to deal with an asthma attack; identifying my asthma triggers; and 

asthma and the seasons (Table 5-2). Chi-square tests showed that there was no 

significant variation in topics of interest between those with a long-standing 

diagnosis of asthma and those with late-onset asthma (Table 5-2). 
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Table 5-2: Top five asthma topics rated as being of great benefit 

 
Total 

(N=466)
*
 

Late onset 

asthma 

(N=230)
*
 

Long standing 
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(N=221)
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Avoiding my asthma triggers 212 50.5 1 91 45.5 3 116 55.8 1 

The latest information on 

asthma management 208 49.5 2 97 48.5 2 105 50.7 4 

How to deal with as asthma 

attack 206 49.4 3 99 50.0 1 103 49.8 5 

Identifying my asthma 

triggers 206 49.2 4 86 43.9 4 114 54.5 2 

Asthma and the seasons 202 48.3 5 87 43.9 4 110 53.1 3 

*Not all respondents answered every question  

 

 

5.6 Website Features 

Focus group participants’ statements were coded as relating to ‘perceived usefulness’ 

of the technology and/or ‘perceived ease of use’. These categories were derived from 

the TAM. As privacy concerns were raised frequently they were coded separately in 

the analysis.  

 

Focus group participants felt that the inclusion of relevant video(s) on an asthma 

website would be useful as they are information rich and can reinforce what the 

doctor has already said (Table 5-3). Responses to photos currently used on asthma 

websites targeting older adults indicated that people did not want to look at pictures 

of old-old people. There were also comments that the people in the photographs 

looked too happy. 

 

“None of us want to look that old – do we? We want to look just over 55.”  

 

“They don’t look like there is anything wrong with them, they look so happy.”  
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These comments suggest that photos of younger people who look sick or in pain 

might be more effective in illustrating disease website targeting older adults. 

 

Focus group participants were unanimously reluctant to read blogs written by other 

people with asthma; although a few participants conceded a well written asthma blog 

might be of interest (Table 5-3). It was also acknowledged that this view was likely 

to be different from younger people and that such information might be of use to 

others.  

 

“But I do think young people – they live like that – have to be out there to be 

known; you’re asking a group of oldies who would be against it.”  

 

These findings suggest that blogs written by people with asthma would be of little 

value to older adults. Comments further reinforced the idea that because asthma is a 

unique experience little could be learnt from reading about someone else’s 

experience with asthma. 

 

Similarly, focus group participants were dubious about the value of sharing their own 

experiences with the disease through their own blog (Table 5-3). Like blogs, the 

inclusion of an asthma control quiz was seen as positive, for other people with 

asthma, but not for themselves (Table 5-3). While focus group participants were 

open about their use of Internet forums for other health issues, they were hesitant 

about the benefits of using a forum for people with asthma (Table 5-3). Of note, the 

comments relating to Internet forums were the only ones where comments were 

coded under both TAM domains, ‘ease of use’ and ‘usefulness’. 

 

Survey responders were also generally negative in their response to the inclusion of 

interactive components on an asthma website, with the majority rating these 

functionalities a “of no benefit” to them: participating in online discussion forums 

about asthma (76.9%, N=297); and sharing their asthma story online (74.9%, 

N=290). The only exception was reading other people’s asthma stories (47.4%, 

N=193), with just over 50% perceiving some value in such information.  
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Focus group participants were reluctant to have another password and felt that they 

already had too many passwords and would struggle to remember another one; the 

only exception being if they perceived that the site would be highly beneficial to 

them (Table 5-3). Participants also expressed concerns about sharing personal 

information through the registration process which may open themselves up to the 

receipt of junk mail. 

 

Focus group participants expressed a desire to be able to contact people about their 

asthma either through email or by phone numbers displayed prominently on 

websites;. 

 

“I can use the Internet, but gee sometimes I hate it because you get no phone 

numbers, you can’t speak to a person.”  

 

The older adults felt that being able to contact a “real” person through a website was 

hugely beneficial as they spoke of frequently forgetting to ask questions during visits 

to their physician. Such a facility should be considered when providing self-

management education to older adults. 

 

5.7 Website Behaviour 

Focus group participants felt that they would visit an asthma education website either 

after they experienced breathing problems and prior to or after a visit to their doctor; 

 

“If you got an attack for the first time … or if you’ve got breathing problems”  

 

“If I couldn’t see my doctor”  

 

“The only reason I would go to any site is if I went to the doctor and he said 

you’ve got this, I would go and look at the site and see what were the side 

effects of the medication.”  
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In terms of the provision of online asthma information, these findings show that it is 

imperative that accurate and up-to-date asthma management information is provided 

online, as people are most likely to look for asthma information when they are 

experiencing breathing difficulties. Further, participants also spoke about searching 

for information after a doctor’s visit, suggesting a role for health care providers in the 

recommendation and promotion of trustworthy sites. 

 

Focus group participants were asked ‘what would encourage you to read an asthma 

website on a regular basis?’. Responses indicated that participants were keen to learn 

about the latest advances in asthma treatment and also to help communicate 

information about asthma with their friends and family;  

 

“And also to keep, you know, family and friends informed. I still think that’s 

critical, so people around you know what’s going on”.  

 

Participants also responded positively to the suggestion of email reminders as a way 

of encouraging people to revisit a site. These findings suggest that reminder emails 

highlighting the latest advances in asthma treatment or with information targeting 

family and friends of people with asthma would be effective in driving people to 

view an asthma education website. 
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Table 5-3: Categorisation of technologies by ‘usefulness’ and ‘ease of use’ 

Technology TAM category Other themes Example quote 

Videos Useful  “Moving picture is much more informative than the still...” Participant FG 1 

 

“I think it’s good to have that because the doctor might go through, or the pharmacist ‘this is what you 

do’ but if you’re sick you don’t concentrate very well. But if you take it home you can do the first step and 

look at it 10 times if you didn’t get it.” Participant FG 2 

Blogs Useful – for 

someone else 

 “There are some people who would find that a good support tool.” Participant FG 1 

 

I sort of can’t see why I’d want to because it’s sort of someone’s personal opinion; I had a bad night, I 

couldn’t breathe, this happened, this happened.” Participant FG 2 

 

“Absolutely nothing!” Participant FG 3 

 

“I’m stuck with it [asthma], there’s nothing I can do, I want to associate with the non-asthma people … 

Because my fear is that you end up dealing with a morbid lot who end up feeling sorry for themselves.” 

Participant FG 3. 

Authoring a blog Useful - for 

someone else 

 “There are some people who would find it a good support tool.” Participant FG1 

 

“If I could convince someone how serious asthma is, … I might put it on a blog….If it helped someone to 

realise that it can kill, asthma, if you don’t treat it properly...Would anybody read it?” Participant FG 2. 

 

“Unless you’d had a remarkable reversal from a very bad experience you’d like to let other people know 

about.” Participant FG 4 
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Technology TAM category Other themes Example quote 

Forums Ease of use 

Useful – for 

someone else 

Privacy 

 

“I don’t consider my asthma is a major problem or a major issue, but I can see it may be useful for other 

people.” Participant FG 2 

 

“I think I’d be too scared because I’m not familiar enough with the Internet.” Participant FG 2 

 

“I have used forums but for other issues.” Participant FG 2 

 

“I might do it, I’m just not that into forums but if I has a pressing enough issue and I felt that I needed the 

support and input of other people yes, I might so it. Particularly if it’s the idle of the night and I thought of 

something.” Participant FG 2 

 

“I’m not particularly keen on giving information on the Internet, personal information of this sort.” 

Participant FG 3  

 

“I did it with weight watchers a few times – they have a forum and I’ve got relevant information from 

there which was very helpful to me. I haven’t used this sort of forum, but maybe I would if I was seeking 

information, maybe I would.” Participant FG 3 

 

“Well if I’d been looking for singing and asthma treatment I’d be very interested and taking part in that 

and finding out what people normally do.” Participant FG 4 

Asthma control 

quiz 

Useful – for 

someone else 

 “It could be useful to people if they were thinking they were well controlled when they weren’t or 

reassuring that yes… so it’s not a useless thing to do, it’s just not something I would do because I don’t 

think I need it.” Participant FG 2 
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Technology TAM category Other themes Example quote 

Passwords Ease of use 

 

Privacy “So long as it’s not linked to any other sites and they start sending you junk mail and that sort of thing.” 

Participant FG 1 

 

“If I thought I’d be getting valuable information from the site, it’s pretty much a priority I will do that.” 

Participant in FG 2  

 

“I don’t know why they want it and what sort of information they’re trying to track.” Participant FG 2 

 

“That’s the problem – too many passwords.” Participant FG 3. 

  

Logging on, you’ve got so many bloody code names to remember.” Participant FG 4 
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5.8 Discussion 

The major underlying theme that emerged through the focus groups related to the 

unique asthma experience; all of the groups acknowledged that different people were 

affected by their asthma in different ways and that the severity of people’s asthma 

can vary significantly. This often resulted in participants stating that while some 

things would not be useful for them, they might be useful for someone else. It also 

incorporated the change in the way asthma has been perceived over time. This issue 

was salient with those participants with long-standing asthma and has been reported 

by other researchers conducting qualitative research with older adults with asthma28. 

Other researchers have divided older adults with asthma into two groups29; those 

who have suffered with asthma from childhood are referred to as having long-

standing asthma, whilst those who develop the disease later in life are described as 

having late-onset asthma. This division is a useful reminder that the experiences and 

problems encountered by the two groups can vary widely28, with those with long-

standing asthma often having decades’ worth of personal knowledge on how best to 

manage their asthma; although sometimes this knowledge may be dated. This theme 

highlights the need to provide tailored information on an asthma education website 

that takes into account users’ individual experiences, including their time of 

diagnosis. 

 

5.8.1 Asthma Topics of Interest  

The top five asthma topics that respondents wanted to know more about included 

basic self-management information such as identifying and avoiding asthma triggers 

and how to deal with an asthma attack. Previous research has also found that older 

adults want to know more non-drug aspects of asthma management and in particular 

their asthma triggers30,31. Surprisingly, we found little variation between the asthma 

topics of interest nominated by respondents with long-standing asthma compared to 

those with late onset asthma, contrary to findings of previous research28. It is 

interesting to note that length of time since asthma diagnosis did not appear to affect 

respondents’ desire for basic information, such as identifying and avoiding triggers. 

However, it is possible that while the asthma topics identified were the same, the 

depth of information desired may vary between these two groups. 
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5.8.2 Website Features 

While Internet forums and blogs are frequently touted as being able to provide a 

sense of community to those with chronic diseases32, the respondents showed little 

interest in utilising such technology to learn more about their asthma. This finding 

was consistent amongst the results from both the survey and the focus groups. One of 

the main reasons given for the perceived lack of relevance of asthma blogs and 

forums was the individual nature of the disease, which has been recognised in other 

research33. These findings are contrary to other research which reported participants 

finding online peer support and electronic discussion groups a positive, non-

judgemental source of support that facilitated information exchange and was 

available 24 hours a day, facilitating information exchange and providing emotional 

support34. Our results suggest that older adults see little value in participating in 

online communities, such as blogs and forums, to help them in the management of 

their asthma. It is not clear whether these results would be replicated if the disease in 

question was another chronic disease other than asthma. 

 

The results suggest that the use of videos to supplement written information would 

be positively received by an older audience. This is consistent with earlier work that 

has found inclusion of videos on websites facilitates engagement and comprehension 

of the content35. Interestingly, many older adults would prefer to view pictures of 

younger-old people online as compared to old-old people. This finding supports 

previous research which found that older adults do not see themselves as old36. 

However, they expected these people to look ill. It is likely that these findings can be 

extrapolated to the age of characters seen in video information and should be 

considered prior to the production of audio-visual materials targeting older adults. 

 

Focus group participants generally expressed hesitation about acquiring another 

password, particularly if this required the sharing of personal information. 

Nevertheless, the majority of participants were willing to register for an online 

asthma education website provided they could identify benefits for themselves. The 

general apathy towards passwords, and the privacy concerns expressed, are 

consistent with other findings34. As such, it is suggested that if a password system is 
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to be implemented on websites targeting older adults, the benefits of registering for 

access to the site are made very clear. 

 

5.8.3 Website Behaviour 

Respondents’ in the focus groups suggested that they were most likely to visit an 

asthma education website either before or after visiting the doctor or after 

experiencing problems breathing. However, the discussions suggested that regular 

visits to an online education website could be encouraged through the presence of 

information on the latest advancements in asthma treatment, asthma information to 

share with friends and family and also through receiving reminder emails. 

 

5.8.4 Limitations 

It is likely that both focus group participants and the people who returned completed 

surveys had a greater interest in asthma than people that did not self-select. However, 

the results are strengthened by the ability to compare the data on usage of website 

features from the survey with that obtained from the focus groups, giving a wider 

understanding of the way in which older adults want information on the management 

of asthma presented. 

 

It is notable that the focus group sample was comprised mainly of confident, long-

term Internet users. It is likely that less savvy computer users would have expressed 

greater concerns regarding the ‘ease of use’ of the various technologies discussed 

and be even more reticent to engage with technology. Further, it is possible that 

participants in the focus groups would have responded differently had they been able 

to interact with and explore the websites shown, rather than simply responding to 

website screenshots.  

 

It is likely that the focus group sample experienced better health than other people 

with asthma, as other research has shown over 60% of people with asthma also have 

arthritis4, compared to 46% in this study. Although the majority of focus group 

participants reported having had asthma since childhood, this is unlikely to have 

impacted on the results reported here as these concentrate on the use of technology 
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on an asthma website. Finally, the occurrence of multi-morbidities in older adults 

makes it possible that participants had been misdiagnosed with asthma, as a number 

of other chronic diseases have symptoms similar to asthma16. 

 

 

Content 
Include Exclude 

Consider 

Inclusion 

Avoiding my asthma triggers �   

Identifying my asthma triggers �   

Asthma and the seasons �   

The latest information on asthma management �   

How to deal with as asthma attack �   

Content Presentation     

Videos �   

Photos of ‘young-old’ �   

Asthma Control Quiz  �  

Blogs – sharing own story  �  

Blogs – reading someone else’s story  �  

Forums  �  

Site Design    

Password   � 

Registration   � 

Individual Tailoring �   

Contact number/email provided �   

Email reminders �   

 

Figure 5-2: Recommendations for content and features for  

an online asthma education tool targeting older adults 

 

 

5.8.5 Implications and Future Developments 

Figure 5-2 summarises the type of asthma content, presentation and site design 

preferred by older adults. These findings are important because no other guidelines 

around the asthma information older adults want could be identified. Similarly, no 
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information on website design preferred by older adults could be identified. These 

results show that despite many participants having had asthma for most of their lives 

they were still seeking basic information about asthma. Secondly, the individual 

nature of asthma was identified as an important underlying theme and may be best 

addressed through the provision of individual asthma information, achieved by 

tailoring websites to meet each user’s needs. Finally, the inclusion of the latest 

technology in website design may not always be desired by older adults e.g. blogs 

and forums. This formative research was used to inform the development and 

piloting of an online asthma education tool aimed at older adults, which has been 

reported in detail elsewhere37,38. There is scope for future research to explore how 

best to deliver the asthma self-management information desired by end-users in 

conjunction with current management guidelines, without over burdening users with 

information. 

 

5.8.6 Conclusions 

The participation of end-users, in formative research, to guide the development of an 

online asthma education tool was novel. The findings provide a better understanding 

of the asthma information sought by older adults and preferred ways of presenting 

this information. Due to the lack of literature in this area, these findings have 

implications for health care professionals providing self-management education to 

older adults with both asthma and other chronic diseases. 
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CHAPTER 6 

 

6 USABILITY TESTING OF ASTHMAWISE WITH  

OLDER ADULTS 

 

This paper has been published in Computers, Informatics, Nursing. 

 

Burns, P, Jones, SC, Iverson, D, & Caputi, P. (2013). Usability testing of 

AsthmaWise with Older Adults. Computers, Informatics, Nursing, 31(5), 219–226. 

 

 

This paper reports on the usability testing of AsthmaWise – an online self-

management education program that was developed based on findings from the 

formative research undertaken for this thesis. Three types of testing were undertaken: 

usability-testing with a sample of end users; a cognitive walk through by an 

independent researcher and page readability. Testing allowed usability issues to be 

identified and rectified prior to the piloting of AsthmaWise. Testing was successfully 

conducted by a non-expert (the candidate) and proved relatively easy and 

inexpensive. Involvement of the end-users and the expert (web designer) in the 

process proved invaluable. 
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6.1 Abstract 

There are many reasons why online self-management education is attractive to both 

patients and providers. AsthmaWise, an online self-management program was 

developed using a Moodle platform, to enable older adults to learn asthma self-

management skills. The study aimed to improve AsthmaWise through conducting: 

usability testing with a sample of end users; a cognitive walk through undertaken by 

an independent health researcher; and assessment of content readability. A Perceived 

Health Web Site Usability Questionnaire score of 67% was achieved indicating that 

there were usability issues that needed to be addressed. The cognitive walk through 

and readability assessment identified unique issues that were not identified through 

usability testing with end-users. The testing process allowed issues to be identified 

and rectified prior to piloting AsthmaWise, creating a more accessible and refined 

end-product. The involvement of the site designer in the testing process was valuable 

and is highly recommended. This study shows that usability testing involving both 

end-users and experts is an essential part of the design process that is relatively easy 

and inexpensive to undertake and can be effectively conducted by a non-expert. 

 

6.2 Introduction 

The potential of e-health as a source of consumer health information and support is 

wide ranging and undisputed. Consumer e-health applications have been classified 

into five categories: self management applications; peer-to-peer support groups; 

decision aids; personal health records and internet use1. While all of these categories 

have strengths and weaknesses, this paper focuses on the development of a self-

management application for older adults, with a current diagnosis of asthma. Some 

of the benefits of online self-management education include the potential reach of 

such applications, their ready availability, and ability to overcome barriers of time 

and geography2. Such sites are relatively inexpensive to set-up and launch, once 

initial development costs have been met3. Further, information can be readily 

updated in a timely manner. 

 

As the biggest users of health care resources, older adults potentially have the most 

to gain from online self-management education. While, traditionally older adults 
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have not been considered “tech-savvy” they are moving online in increasing 

numbers. This has been documented in the United States where the online population 

of people aged between 70-75 years was reported as 34% in 20124. Further, a recent 

exploratory study found that many older Australians are online (62%) and most of 

those who are connected feel comfortable using the internet (93%)5
. Once online, 

adults aged between 51 - 59 years and those over 70 years were most likely to use 

email and search for health information6.  

 

6.2.1 Asthma 

Asthma is a common disease of the airways, which is characterised by episodes of 

wheezing, breathlessness, chest tightness and persistent cough7–9. While asthma is 

often thought of as a childhood illness, mortality is greatest in those aged over 60 

years10. Although there is currently no cure for asthma, it can be effectively 

controlled through self-management which minimises the impact of the disease on a 

patient’s day-to-day activities11–13. However, research suggests that primary care 

workers have insufficient time during appointments to teach patients new self-

management skills14–16. A recent survey of UK GPs found that 46% felt there was not 

enough time to educate their patients about asthma17.  

 

6.2.2 AsthmaWise 

AsthmaWise was an asthma education site, designed specifically to help adults, aged 

over 55 years, learn about asthma self-manage. It was produced by the University of 

Wollongong in collaboration with Asthma Foundation New South Wales following 

extensive formative research with the target population5,18,19. AsthmaWise was 

developed using Moodle (Moodle, Perth, Australia) an open source, e-learning 

software platform that allows educators to create online courses. 

 

It was envisaged that AsthmaWise would have a total of six modules that would be 

completed by participants in their own time. At the time of usability testing only 

three modules were complete and visible to participants due to technical issues that 

had occurred. These modules were: Learn More About Asthma; Managing Your 

Asthma and Asthma Attacks.  
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6.2.3 Usability Testing 

Usability testing is the process of ‘observing and learning from you users, who are 

working with your product to perform tasks that are real and meaningful to them’20. 

It is often part of a larger user-centred design process, which has an iterative nature 

(i.e. the product is tested and modified a number of times in order to enhance the 

users experience) resulting in a well refined product. This is an important process as 

it has been shown that even experience web users can easily become confused on an 

unfamiliar site by the information architecture or small usability problems20. Testing 

can be conducted either during development (formative testing), or once the site is 

complete (summative testing)20; it is seen as an essential process in website 

development that ensures the product meets the needs of the end users, rather than 

the developer. As such, usability testing needs to be both broad and inclusive and 

include input from both end-users and experts21. While usability guidelines are 

available to guide design around general user behaviour as well as for specific site 

genres, but it is recommended that individual usability tests are conducted in order to 

obtain detailed information about specific sites22. Usability testing is particularly 

important with older adults as the ageing process is known to complicate computer 

and internet use23–25. Possible issues include vision and hearing loss which may 

impact users’ contrast sensitivity and result in problems reading small fonts and 

hearing sounds embedded on sites20,26,27. Further, older adults may also experience: 

cognitive decline (both short-term memory and speed of processing) which creates 

difficulty for users in recalling previously viewed information; and motor limitations 

due to physical decline may complicate mouse use20,24–27. Despite these known 

challenges, there is a paucity of usability testing research reported in this population, 

with health websites28.  

 

The purpose of this study was to assess and subsequently improve the usability of 

AsthmaWise through the combined use of: usability testing, conducted with a sample 

of end users; a cognitive walk through of the proposed site undertaken by an 

independent health researcher; and assessment of readability using Flesch-Kincaid 

Grade Level and Flesch Reading Ease statistics. The cost of usability testing is also 

discussed as this process is often overlooked due to perceived expense. The results 

were used to inform refinement to AsthmaWise prior to the site going live. 
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6.3 Methods 

6.3.1 Design 

Usability testing was undertaken using a think-aloud process and Morae Recorder 

3.2.1 (TechSmith, Okemos, Michigan). The think-aloud process involves participants 

explaining what they are doing or thinking during testing. Morae is usability testing 

software that allows user interactions in the form of visual, audio and mouse 

movements to be recorded and analysed. Testing involved an initial short 

demographic survey, followed by five set tasks, before the administration of the 

Perceived Health Web Site Usability Questionnaire (PHWSUQ) for Older Adults29. 

Approval for this study was granted through the University’s Human Research Ethics 

Committee. 

 

6.3.2 Sample 

A convenience sample of 13 adults, who had previously been involved in formative 

research that informed the design of AsthmaWise, were recruited. To be considered 

for inclusion participants were required to be aged 55 years or older; have received a 

diagnosis of asthma from a health professional; have used the internet; and be willing 

to be recorded during the usability testing process. 

 

6.3.3 Questionnaire 

A modified version of the PHWSUQ for Older Adults was utilised to assess 

participants’ overall opinion of the AsthmaWise site. The questions are categorised 

under three domains: satisfaction; ease-of-use; and usefulness. Participants were 

asked to indicate their responses to items using a numeric seven-point likert scale, 

where 1 equalled very unsatisfied and 7 very satisfied. Question three, which asks 

about ease of listening to audio-information, was excluded as it was not relevant to 

AsthmaWise. Question 10, which asks how the web site helped people understand 

their health problem(s), was reworded to ask specifically about asthma. An additional 

open-ended question was included at the end of the survey to allow participants to 

note any further comments they had about AsthmaWise. The usability and reliability 

of this tool have been reported elsewhere29. 
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6.3.4 Procedure 

Participants were asked to register for AsthmaWise at home, prior to attending the 

usability testing session. The registration process involved answering seven 

questions: age; asthma diagnosis by a health professional; current asthma; postcode; 

town; first name and email address. Some of these questions had previously been 

asked during the recruitment process, over the phone, but were included to ensure 

that they would be functional in the final version of AsthmaWise where they would 

be used to screen for eligibility and obtain a method of contacting participants. 

 

The testing was carried out individually in an office on the university campus. On 

arrival, participants read the participant information sheet and completed a consent 

form. They were then asked to complete a short, background demographic survey, 

using Morae. Morae worked as a pop-up that displayed over the site being tested, and 

administered the questions and tasks. Participants were subsequently presented with 

five sequential tasks that they were asked to complete (Figure 6-1). The first four 

tasks were based on the AsthmaWise site while task five required participants to 

view and provide feedback on a video showing how to use a metered-dose-inhaler 

(puffer). Finally, participants were asked to complete the PHWSUQ. Participants 

were encouraged to use a think-aloud process to voice their thoughts on AsthmaWise 

during the testing procedure; these comments were recorded using Morae. 

 
Task 1 

Look around the first screen and share your first impressions. 

• What do you think you can do here? 

• What first action would you take? 

• Are there any words or labels that don't make sense? 

• What's your general impression of the site? 

Task 2 

Now I'd like you to work through the section called  

“Learn More About Asthma”. 

Task 3 

Use the site to find out what to do when you have an asthma attack. 

Task 4 

Which triggers affect YOUR asthma? 

Show me how you would find information about these triggers? 

Task 5 

Please review the video and tell me your thoughts. 

Figure 6-1: The five usability tasks 
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Usability testing was undertaken during a two-week period in December 2011. The 

researcher (PB) conducting the testing refrained from engaging in conversation or 

helping participants during the testing process. However, help was given if it became 

apparent that the participant was very frustrated or if an individual task was taking 

longer than 10 minutes. The researcher kept a record of her own observations during 

the testing process. At the completion of the test, participants were given a $30 

voucher to acknowledge their time and assistance. Data from both the initial 

demographic survey and the PHWSUQ were analysed using descriptive statistics; the 

recorded data and researcher’s notes were explored using content analysis30.  

 

6.3.5 Cognitive Walk Through and Readability Assessment 

An independent health researcher worked through the three AsthmaWise modules 

sequentially. She was asked to check that the content was clear, concise and used 

simple English; that formatting was consistent; and that the images related to the 

text, and had IMG ALT attributes (that is, text describing the image which is visible 

when you mouse-over an image and allows people using screen readers to interact 

with the images). 

 

In a parallel procedure, the text of each page was copied into Microsoft Word and the 

Flesch Kincaid Grade Level and Flesch Reading Ease Scale were used to establish 

readability using the grammar check function. The Flesch-Kincaid Grade Level 

analyses the average number of syllables per word and words per sentence to 

produce a reading grade based on U.S. school grades31. We aimed for a target score 

of eight, which indicates that the content can be understood by an eighth grade 

student. Flesch Reading Ease is a 100 point scale with documents written in plain 

English scoring between 60-70 and documents that are harder to read scoring 

lower32. 
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6.4 Results 

6.4.1 Participant Demographics 

The mean age of the 13 participants was 65.8 years (range: 57 – 86 years); seven 

participants were female (54%); the majority of participants were born in Australia 

(85%); and only one spoke a language other than English at home. Six participants 

reported a household income of below AUD $40,000 per annum (46%); while four 

reported a household income higher than AUD $80,000 (31%). 

 

Nearly half the participants were classified as having late-onset asthma, having been 

diagnosed with asthma after the age of 45 years (46%)33. Four participants had been 

diagnosed in their mid thirties (31%) and three had had asthma since childhood 

(23%). All participants reported having used the internet for more than five years; 

and seven participants stated that they were very comfortable using the internet 

(64%). The majority of participants reported using the internet for more than 10 

hours each week (69%), and almost all (85%) had previously used the internet to find 

health information.  

 

The average time taken to complete all five tasks was 32.73 minutes ± 4.95 (range 

19.63 - 48.15 minutes).  The mean times taken to complete each task were: task 

1=3.47 minutes; task 2=14.21 minutes; task 3=8.40 minutes; task 4=2.20 minutes 

and task 5=4.44 minutes. On eight occasions, participants took over 10 minutes to 

complete a task; however, all of these occasions were due to the participant moving 

off task. As these off-task activities were relevant to other task(s) the researcher 

allowed them to complete what they were doing. 

 

6.4.2 Registration 

Three people reported that the registration process was “moderately complicated”. 

However, only six participants (46%) successfully created a profile, suggesting that 

the other participants encountered problems registering, which they did not report. 
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“It's a little complicated” Participant 3 

 

“The button at the bottom left hand corner of page was very difficult to find.” 

Participant 8 

 

6.4.3 Perceived Health Web Site Usability Questionnaire  

The PHWSUQ for Older Adults has three domains: satisfaction; ease of use; and 

usefulness. The total mean-converted score for the PHWSUQ was 67% indicating 

that there was scope for improvement in the overall usability of AsthmaWise (Table 

6-1). Satisfaction was the highest scoring domain (70%) whilst the usefulness 

domain received the lowest score (61%). 

 

Table 6-1: Perceived Health Web Usability Questionnaire  

total and subscale mean scores 

Dimension  Score 

range 
Mean (SD) 

Mean 

converted* 

Satisfaction  (5 – 35) 24.60 ± 3.41 70.3% 

Ease of use  (3 – 21) 13.92 ± 1.68 66.3% 

Usefulness  (3 – 21) 12.77 ± 1.91 61.0% 

Total  (11 – 77) 51.30 ± 5.76 66.6% 
* Mean value/highest possible score x 100 = total percent 

 

6.4.4 Satisfaction 

There were five questions in the satisfaction domain. These asked about the ease of 

finding specific information; the ease of reading the information; the appearance of 

the site; the quality of the graphics; and the quality of the video information 

presented. The first five participants all commented on the small font size; because of 

this feedback, the font size was increased before further usability testing. This 

resulted in no further comments about font size being recorded. All participants 

encountered problems navigating from the log-on page to the homepage due to the 

many options available. Most did not understand what the available options were (the 

labels included ‘forum’, ‘blog’ and ‘tags’); the lack of content on these pages further 

compounded their confusion.  
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Once participants reached the homepage most found the use of toggles (arrows that 

could be clicked on to display the modules available) confusing to operate. 

Navigation between pages in a module was undertaken using forward and back 

buttons on the screen. However, the button size and their placement on the page 

varied which also created confusion. The time taken for pages to load was often 

lengthy (greater than 10 seconds) which created confusion as participants were often 

not sure if they had clicked the link, and became frustrated with the untimely 

response. 

 

While the site content was generally well understood, many participants commented 

on the amount of text and suggested that greater use of sub-headings and colour 

would facilitate the reading process. Participants also felt that there could be more 

graphics and that the ones that were on the site could be bigger. While participants 

liked the bar chart showing asthma prevalence, the axis labels were not clear and 

many had problems interpreting the meaning. The addition of extra graphics may 

also improve recall as the testing process indicated that many participants did not 

remember visiting pages they had read just minutes earlier. 

 

“Site had too much words [sic], maybe more use of pictures or icons. Too 

hard to see where you were going...” Participant 8 

 

“More detail is needed in certain areas, better explanations and introduction 

of advice brought in earlier.” Participant 3 

 

Participants also offered feedback around the use of language on AsthmaWise. The 

meanings of many words, used every day by health professionals (jargon), were 

questioned. These included asthma specific words such as ‘reliever’, ‘preventer’ and 

‘spacer’, as well as generic terms such as ‘cure’. Additionally, while participants 

liked the quick quizzes the use of negative wording was confusing for many e.g. 

‘Which of the following is NOT a common asthma symptom?’ and ‘You CAN’T get 

asthma for the first time as an adult’. Problems with some of the titles of the modules 

were also identified, with participants consistently looking for information on asthma 

attacks under ‘Managing your asthma’ rather than ‘Asthma attack’.  
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Participants also provided feedback on content that they felt was missing from 

AsthmaWise. This included the lack of information provided for white-collar 

workers on the page called ‘work’, specifically in relation to office-based triggers 

and stress management. Participants also suggested that a link providing emergency 

advice on how to get help during an asthma attack should be included on 

AsthmaWise. 

 

“I would like information about bronchitis (how is it different from asthma, 

for example). I'd also like advice on how to relieve congestion from the chest 

(I suffer from severe chest infections which trigger asthma attacks).” 

Participant 2 

 

6.4.5 Ease of Use 

The second domain, ease of use, contained three questions: I found this website easy 

to learn; finding information requires a lot of mental effort; and overall this website 

is easy to use. AsthmaWise was seen as easy to learn and easy to use, with modal 

values being six for both categories. The category ‘requires a lot of mental effort’ 

was reverse scored and had a modal value of four suggesting that the site navigation 

could be more intuitive and was reflected in participants’ comments.  

 

“Redesign the website - make it easier to use and understand.” Participant 3 

 

“A good attempt, layout of this site could be improved.” Participant 12 

 

6.4.6 Usefulness 

The domain of usefulness also had three questions: using this website will help me 

understand my asthma (modal value = 6); using this website will improve my 

knowledge of health (modal value = 3); and using this website will help me maintain 

better health habits (modal value = 4). Overall, this domain scored lowest of the three 

domains, despite the majority of participants reporting that AsthmaWise helped them 

understand more about their asthma. 
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“Knowledge base was excellent as were the examples... Overall a good site.” 

Participant 12 

 

6.4.7 Cognitive Walk Through and Readability Assessment 

The reviewer was able to identify inconsistencies across the site. These included 

screens that did not appear in a logical order (i.e. they could only be reached by using 

the back button), inconsistencies in the presentation of information, grammatical 

errors and formatting problems. The results of the readability checks are presented in 

Table 6-2. The target readability scores were a Flesch-Kincaid Grade Level of eight 

or below and a Flesch Reading Ease score between 60 and 70. It was found that 

fourteen pages had a Flesch Kincaid Grade Level above nine and 11 pages had a 

Flesch Reading Ease Score below 60. The pages with scores outside the target range 

were rewritten; the Flesch-Kincaid Grade Level for these pages was reduced from 

10.24±0.41 to 9.74±0.76; while the Flesch Reading Ease Score increased from 

54.92±3.81 to 59.81±2.43. 

 

Table 6-2: AsthmaWise readability analysis 

 
Words Sentences 

Flesch-Kincaid 

Grade Level 

Flesch Reading 

Ease 

Average 182.05±41.5 8.03±1.9 8.18±0.65 64.93±3.4 

Range 32 - 529 1 - 25 3.3 – 11.8 39.6 – 93.8 
Flesch-Kincaid Grade Level target = 8 
Flesch Reading Ease target = 60-70 

 

6.5 Discussion 

The usability testing undertaken was part of the iterative, user-centred design of 

AsthmaWise. The findings from this testing experience are important, as no previous 

published work on the suitability of Moodle as a platform for delivering health 

education modules for older adults, or the use of Morae, with this population were 

found. While current design and usability guidelines were utilised to inform the 

development of AsthmaWise, there was a discrepancy between the recommendations 

and what the site developers thought would work. Allowing the site designer to 

witness the usability testing was a powerful process as it allowed the problems users 

encountered to be seen, and demonstrated that anticipated user behaviour often did 
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not occur. While site designers often have extensive experience developing generic 

site targeting whole-populations, this usability testing process has demonstrated that 

the nuances associated with designing and developing usable sites for specific 

segments of the population, such as older adults, can be easily learnt by watching the 

target population undertake tasks with the application. The testing process also 

allowed issues such as the slow page load time to be investigated prior to the site 

going live; this resulted in image optimisation being undertaken along with other 

backend changes. 

 

While previous research suggests that the think-aloud process can be hard for many 

participants34,35, this was not our experience with only one participant struggling with 

the process. This person revealed during testing that they had an acquired brain 

injury. We found that numerous variables affected task completion time, independent 

of the site’s usability. These factors included participants who skimmed content 

versus those that read every word aloud; participants who forgot their reading 

glasses; and those that became side tracked recounting personal stories. This latter 

point has been noted previously in research with older adults36. 

 

The use of Morae with older adults was efficient; however, many participants found 

the pop-up windows distracting and were confused between the program being tested 

(AsthmaWise in Moodle) and the program conducting the testing (Morae). In future, 

this could be overcome by improving the introduction of participants to the testing 

setting. While the researcher took time to explain to each participant what to expect 

and how long testing would take, the inclusion of a short task to complete prior to 

commencement of testing may have been effective in overcoming this problem. 

 

Font size was the issue most commented upon; this is consistent with findings from 

other studies24,34,35. Hudson found text size problematic with 50% of respondents 

aged over 60, although further qualitative research suggested that this number was 

much higher26. None of the participants in this study tried to resize the text by 

changing the browser settings or searching for other controls; this again is consistent 

with other research and reinforces the necessity of having font optimally sized26,37.  
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Hudson’s finding that older adults frequently blame themselves rather than the 

program or equipment they are using might explain the discrepancy between the 

reported ease of registering for AsthmaWise and the actual number of profiles 

created26. Creating a profile involved navigating to the registration page, and 

answering seven questions to ensure eligibility for the study and contact details. 

None of the participants expressed any privacy concerns around these questions. 

 

In keeping with the findings of others, some participants questioned the credibility of 

the information they read35. A review by van den Haak and van Hooijdonk suggests 

that this problem is heightened when people are looking for information for 

themselves as opposed to taking part in a usability test34 suggesting that this issue is 

likely to be more problematic when people view the content in their own home. A 

number of strategies have been suggested to the site designer to circumvent this 

problem including: adding the date last updated on each page; displaying appropriate 

logos on each page; and providing the source(s) of information38,39. 

 

The PHWSUQ allowed us to obtain quantitative data reflecting participants’ 

satisfaction and perceived ease of use and usefulness of AsthmaWise. The ease of 

use category received the second lowest score, which reflects the problems 

encountered with the navigation. Researchers planning to use PHWSUQ in future 

should consider the relevance of the generic health questions when using the tool to 

assess disease specific websites. Participant feedback indicated that few understood 

the concept “health hygiene” and many felt that asking if their knowledge of health 

had improved was too large a target for a site focussed on asthma.  

 

Both the cognitive walk through and readability assessments were quick and 

inexpensive processes that yielded valuable information above that made by the 

usability testing alone, reinforcing the need for multiple testing methodologies20. 

This allowed mistakes to be corrected and pages that ranked poorly to be rewritten 

prior to piloting, creating an improved final product. There is scope for the 

readability scores of AsthmaWise to be improved further in the future. Ideally, the 

cognitive walk through would have been conducted prior to usability testing. 

However, due to time constraints this was undertaken as a parallel process. 
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In an ideal world a site designer, with extensive usability knowledge would be 

employed. Standards for the site would be set at the start of the project and built into 

a quality improvement process which concludes with the final revisions to the site 

after piloting. In addition, the site would be reviewed prior to usability testing to 

ensure that basic usability standards are met. However, our experience shows that in 

a real-world setting, with a multi-agency approach and tight deadlines, the inclusion 

of usability testing, a cognitive walk through by an independent researcher and 

assessment of readability were of significant value to the site development process. 

 

Usability testing was relatively cheap, costing less than AUD $2,000 including the 

purchase of the software licence and incentives for participants. It is notable that 

while the researcher who undertook the testing is not an IT professional, she was able 

to set up and run the usability testing at a level that resulted in significant usability 

issues being identified and addressed resulting in a refined end-product. 

 

6.5.1 Strengths and Limitations 

The usability testing process undertaken had many strengths including guidance by a 

usability specialist and use of dedicated usability software which facilitated 

recording and analysis of the sessions. It has been shown that usability testing with 

five participants identifies 85% of problems40, so usability testing with 13 

participants, coupled with the cognitive walk through and assessment of readability 

is likely to have provided a robust testing of AsthmaWise and identified the majority 

of usability issues. 

 

All of the participants had previously been involved in formative research for this 

project either through completion of a paper-based survey and/or participation in 

focus groups facilitated by the same researcher. Their continued involvement in the 

project may represent an emotional investment, which is possibly reflected in more 

positive responses. Secondly, only one participant was aged over 75 years; in light of 

findings by other researchers, it is likely that older participants may find using 

AsthmaWise more challenging41. Thirdly, all the participants were long-term web 

users and web experience has been identified as a predictor of task performance42. 
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This suggests that internet naive participants may have taken longer to complete the 

tasks set and may have encountered more usability problems. Finally, the majority of 

respondents spoke English at home, which would make understanding the content of 

the site more achievable than for someone from a non-English speaking background.  

 

6.5.2 Conclusions 

This usability testing process has shown the importance of involving both end-users 

and experts during testing. The involvement of the site designer in testing was 

incredibly valuable and is strongly recommended. The issues identified through 

usability testing were addressed and significantly improved the functionality of 

AsthmaWise; despite testing being undertaken at minimal cost. While the importance 

of usability testing with unique target populations is well accepted, this study shows 

that a non-expert can effectively conduct usability testing with an older population. 
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CHAPTER 7 

 

7 ASTHMAWISE: A FIELD OF DREAMS?  

THE RESULTS OF AN ONLINE EDUCATION PROGRAM  

TARGETING OLDER ADULTS WITH ASTHMA 

 

This chapter has been published in the Journal of Asthma. 

 

Burns, P, Jones, SC, Iverson, D, & Caputi, P. (2013). AsthmaWise - a field of 

dreams? The results of an online education program targeting older adults with 

asthma. Journal of Asthma, Early Online, 1–8. doi:10.3109/02770903.2013.799688. 

 

 

Following refinements made as a result of the usability testing, AsthmaWise was 

piloted for a three month period at the beginning of 2012. The main aim of the pilot 

study was to establish the acceptability and feasibility of AsthmaWise. Asthma 

knowledge, asthma quality of life, asthma control and self-management efficacy 

were also measured pre and post intervention to assess changes as a result of 

participation. One hundred and six people registered to take part in the pilot study 

and matched data was obtained from 51 participants. Exposure to AsthmaWise 

resulted in significant improvements in asthma knowledge, asthma control and 

asthma quality of life. 

 

(A copy of the post-test survey appears in Appendix D). 
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7.1 Abstract 

Objectives 

The aim of this study was to establish the feasibility and acceptability of an online 

asthma self-management program developed for older Australians with asthma. 

 

Methods 

AsthmaWise, an internet education self-management program was piloted for a three 

month period at the beginning of 2012. Participants were recruited using both online 

and offline strategies, and were required to complete surveys, both pre and post 

intervention, in a repeated measures design.  

 

Results 

Matched data was collected from 51 participants; the results showed AsthmaWise to 

be a feasible and acceptable method of delivering asthma education to the target 

population. Self-reported measures showed an increase in participants’ asthma 

knowledge, asthma control and quality of life. Results from the Perceived Health 

Web Site Usability Questionnaire (PHWSUQ) showed improvements between 

usability testing and implementation. 

 

Conclusion 

The need for asthma self-management education will continue to increase as the 

population ages and a greater number of older adults are living with asthma. This 

small pilot study indicates that an online asthma self-management education program 

can result in improved outcome measures in a target group not normally considered 

technologically literate.  
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7.2 Introduction 

Approximately one in ten people have an asthma diagnosis, which equates to over 

two million people in Australia alone1,2. The associated mortality and morbidity 

creates a large burden on the Australian health system2 which currently lies mostly 

with older adults3,4. Significantly, asthma is associated with poorer quality of life, 

with sufferers reporting a higher proportion of days with reduced activity than people 

without asthma1. While there is currently no cure for asthma, effective self-

management has been shown to lead to: fewer attacks, effective symptom control, 

and improved quality of life5–9. Current Australian asthma self-management 

guidelines incorporate: self-monitoring, regular medication review, and the use of a 

written asthma action plan10. While the management of asthma in the elderly does 

not differ from that in younger patients, it can be complicated by the decline in 

physical and cognitive functioning often seen with aging. Further, asthma is more 

likely to occur along with other co-morbidities in older adults, altering the 

presentation of the asthma and complicating disease management. It has been 

recognised that asthma management amongst the elderly is likely to improve if 

educational interventions are tailored to their specific needs5,11. However, there is 

currently a lack of asthma management support targeted specifically at this age 

group.  

 

Asthma education has the potential to be delivered online; however, to date, most of 

these self-management tools have included the monitoring of symptoms and the 

involvement of healthcare professionals such as the patient’s physician or an asthma 

nurse12–20. Some of these interventions have shown improvements in asthma 

control13,14,20 and lung function20, but little change in quality of life20 or asthma 

exacerbations20. 

 

Online patient education has a wider reach than traditional face-to-face methods. Its 

flexible delivery allows recipients to view materials at convenient times and 

locations, reducing the burden of travel incurred when attending traditional face-to-

face patient education. Most of the provider costs are incurred during development, 

while additions and corrections are quick and relatively inexpensive to undertake and 

deploy. Further, it is recognised that information technology can increase both 
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understanding of, and participation in, health care which, in turn, can increase 

empowerment21 and provide users with a more comprehensive understanding of their 

asthma than standard asthma education22. Trials of online asthma education have not, 

as far as can be discerned, previously focused solely on older adults.  

 

This paper discusses the piloting of AsthmaWise, an online education site for older 

adults with asthma. AsthmaWise was created by a University research group in 

partnership with Asthma Foundation New South Wales (AFNSW), following two 

years of formative research with the target population. AsthmaWise contained six 

education modules, which were written in English and could be completed in any 

order. The module topics were designed to take a maximum of 15 minutes each to 

complete. The content was guided by Asthma Foundation NSW and was in 

accordance with the Australian National Asthma Treatment Guidelines10. The 

modules were also informed by the Theory of Planned Behaviour23 as it is known 

that programs based on behavioural theories are more likely to produce positive 

outcomes22,24–26. The levels of interaction and tailoring proposed for AsthmaWise 

were guided by previous work25,27–32. Website design guidelines were used to 

optimise accessibility and usability for the target audience33–35.  

 

The program aimed to increase users’ understanding of asthma and provide them 

with the tools needed to adequately self-manage their disease through the delivery of 

six modules. The modules were: (1) Asthma: what is it, what causes it and who gets 

it?; (2) Asthma treatments: medications and complementary therapies; (3) Asthma 

triggers: what makes your asthma worse?; (4) Asthma control check: are you in 

control?; (5) Asthma and life: exercise, gardens, food, smoking and products; and (6) 

Managing an asthma attack: what to do. AsthmaWise was password protected and 

could only be accessed after the user had completed registration.  

 

This study aimed to establish the feasibility and acceptability of an online asthma 

self-management program amongst older Australians with asthma. Changes in 

asthma knowledge, asthma control, asthma self-management efficacy and asthma 

quality of life were also measured. 
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7.3 Methods 

7.3.1 Formative Research 

AsthmaWise was developed based on findings from two years of formative research. 

First, a paper-based survey was sent to 9,000 randomly selected older adults in New 

South Wales, Australia (response rate = 46.8%, n=4,066) to explore the health 

beliefs, attitudes and behaviours of older Australians towards asthma. This 

information was used to inform the content of AsthmaWise. Second, four focus 

groups were conducted to explore the type of interactivity older adults felt would be 

beneficial on an asthma education site, with particular reference to blogs and forums 

(n = 26). Based on these results AsthmaWise was subsequently developed by 

AFNSW using Moodle (Moodle, Perth, Australia), an open source learning 

management system that enables educators to create dynamic web sites. Usability 

testing was undertaken on the AsthmaWise prototype with older adults (n=13) who 

completed tasks on three sections of AsthmaWise. A cognitive walk through by an 

independent researcher and readability testing of the pages were also conducted36. 

AsthmaWise was subsequently refined and piloted for a three month period at the 

beginning of 2012. The revised Flesch-Kincaid Grade Level for the modules tested 

was assessed at 9.74±0.76; while the Flesch Reading Ease Score was 59.81±2.43. 

These were slightly outside the target ranges of eight or below for the Flesch-Kincaid 

Grade Level and 60 to 70 for the Flesch Reading Ease36. Approval for this study was 

granted through the University’s Human Research Ethics Committee. 

 

7.3.2 Recruitment and Registration 

A mixture of online and offline methods were utilised to recruit adults, aged 55 years 

and over, with asthma. Offline promotional flyers were distributed to dispensing 

pharmacies, and participants from previous stages of the research were invited to 

take part in the pilot. Online, two Facebook adverts targeting older adults in New 

South Wales were deployed; in addition two targeted emails from First Direct, a 

subsidiary of Australia Post, were sent to email addresses of older adults in NSW 

with asthma. AsthmaWise was also publicised by the following organisations: 

Pharmacy Guild NSW; General Practice NSW; Council on the Ageing NSW 
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(COTA); Country Women’s Association of NSW (CWA); Seniors Clubs NSW; and 

the Illawarra Shoalhaven Medicare Local. 

 

People interested in taking part in the piloting of AsthmaWise were asked to register 

their interest online. The registration process contained seven items; the first five 

items screened for eligibility (age, asthma diagnosed by a health professional, current 

asthma, postcode and suburb); participants were required to be aged 55 years or over 

and have current asthma. Initially geographic location was restricted to two regions 

of New South Wales, but lower than expected recruitment resulted in the intervention 

being opened up to residents throughout New South Wales. The final two items 

asked for contact information (name and email address). Due to difficulties recruiting 

participants, recruitment was left open during the pilot period. 

 

7.3.3 Pre-test survey 

On the day AsthmaWise went live, registered participants were emailed a link to the 

pre-test questions, via Informz (email marketing software). These questions had to be 

completed before people were able to access AsthmaWise. The pre-test survey 

contained 10 groups of items including information on participants’ demographics, 

internet use and health.  

 

A modified version of the consumer asthma knowledge questionnaire37 was 

incorporated. Four questions were excluded on the advice of AFNSW who perceived 

them to be not consistent with current asthma management guidelines; and two items 

were omitted. The other six questions were scored ‘true’ or ‘false’. A high mean 

score indicated better asthma knowledge. Psychometrics for this tool have been 

previously report37. Cronbach’s Alpha for the scale at pre-test was .54. While this 

value indicates low internal consistency, we continued with this tool for the purpose 

of this research. 

 

Asthma control was measured using the RCP3 tool38. The RCP3 consists of three 

questions, which are answered either ‘no’ (score = zero) or ‘yes’ (score = 1). A total 

RCP3 score of zero indicates well controlled asthma; a score of one indicates 
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medium morbidity, while a score of two or three indicates high morbidity. A low 

mean value indicated good asthma control. The RCP3 has been previously shown to 

reliably measure asthma control39. Cronbach’s Alpha for the scale at pre-test was .72 

indicating acceptable internal consistency. The RCP3 was chosen as the Asthma 

Control Questionnaire was unavailable for computer delivery40 and matching data 

from the Asthma Control Test to participants’ other information would have proved 

problematic41.  

 

Asthma quality of life was measured using statements developed to capture the ways 

in which asthma and its treatment may affect people42. Participants were asked to 

choose one of the five response options for each statement: ‘not at all’, ‘mildly’, 

moderately’, ‘severely’ and ‘very severely’. A low mean value indicates better 

asthma related quality of life. Psychometrics for this tool have been previously 

report42,43. Cronbach’s Alpha for the scale at pre-test was .97 signifying excellent 

internal consistency. 

 

Asthma self management efficacy was measured using the Partners in Health Scale44. 

The scale comprised of 11 questions which were amended to make them specific to 

asthma. Questions were scored on a nine-point scale, 0 = very good, 4 = satisfactory 

and 8 = very poor. As such, a low mean value indicated high self-management 

efficacy. The Partners in Health Scale has been shown to be a valid and reliable 

measure of chronic condition self-management44. Cronbach’s Alpha for the scale at 

pre-test was .92 this is representative excellent internal consistency. 

 

7.3.4 Post-test survey 

AsthmaWise could be accessed from February to April 2012. Emails reminding 

participants of AsthmaWise were sent out mid-way through the intervention. At the 

end of the intervention an email was sent to participants, via SurveyMonkey, which 

provided a direct link to the post-test evaluation questions. The post-test survey 

contained 77 items, including those that were administered in the pre-test, thus 

allowing matching to pre-test data. A modified version of the PHWSUQ for Older 

Adults45 was used to assess participants’ overall opinion of AsthmaWise, with 10 
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questions across three domains: satisfaction; ease-of-use; and usefulness. Participants 

were asked to answer each question using a seven-point likert scale (1 = very 

unsatisfied to 7 = very satisfied). The usability and reliability of this tool have been 

reported elsewhere45. Cronbach’s Alpha for the scale at post-test was .93 indicating 

excellent internal consistency. Health literacy was measured using the screening 

question “how confident are you at filling out forms by yourself”, which has been 

shown to be useful for detecting people with inadequate health literacy46. 

 

Two participants were not sent the post-test survey as they had previously indicated 

they did not want to be contacted by SurveyMonkey. Another three participants 

contacted the researchers and asked to be excluded as they felt that they had not 

spent enough time on SurveyMonkey to complete the evaluation. A further person 

was excluded due to issues accessing the site, leaving a sample of 100 people. 

 

Participants’ scores for asthma knowledge, asthma control, asthma self-management 

efficacy, and asthma quality of life including the four asthma quality of life sub-

scales (breathlessness, mood, social and concerns) were summed pre and post 

intervention. Paired t-tests were run and Pearson’s correlation coefficient (r) was 

calculated as a measure of effect size.  

 

7.3.5 Web usage data 

Throughout the pilot, web-log data was collected using Google Analytics. This 

included information on the number of unique site visits; visit duration; and the 

operating systems and browsers used by participants.  

 

7.3.6 Non-responders 

A reminder email was sent to both non-responders and participants who had not fully 

completed the post-intervention survey a week after the first email was sent. A 

second email was sent to non-responders approximately two months later asking 

them to provide information on six items (age; age at diagnosis; seriousness of 

asthma; and the three RCP3 questions), allowing a comparison of responders to non-

responders. An independent t-test was run to compare responders’ and non-
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responders’ age. Age at diagnosis, asthma control and perceived seriousness of 

asthma were explored using χ2 tests.  

 

7.3.7 The Internet Self-Management Uniform Reporting Framework (iSMURF) 

The Internet Self-Management Uniform Reporting Framework (iSMURF) was used 

to capture intervention detail under six domains: website design, support, study 

design, website use, user characteristics and reporting outcomes47. iSMURF has been 

proposed as a minimum reporting set, which can facilitate easy comparison of 

internet self-management interventions target chronic diseases. 

 

7.4 Results 

One hundred and six people registered and completed the pre-test survey for 

AsthmaWise; matched pre and post test data was collected from 51 of these 

participants. Participant demographics are given in Table 7-1. Most participants 

reported good health (70.6% had good, very good or excellent health status) and had 

been diagnosed with asthma as an adult but more than five years ago (56.9%). At 

baseline, 90.2% (n=46) had uncontrolled asthma, based on their answers to the RCP3 

questions and 17.6% (n=9) had visited the Emergency Department in the last 12 

months because of their asthma. The most frequently reported co-morbidities were 

arthritis and bronchitis, with 58.8% of the sample reporting each condition. Most 

participants reported being long-term internet users (62.7% had been online for more 

than five years), with high comfort levels (74.5% reported being very comfortable 

online), and high usage rates (86.3% spent more than 10 hours online each week).  

 

7.4.1 Acceptability of AsthmaWise  

The total mean-converted score for the PHWSUQ was 75%, which was significantly 

better than the score obtained during usability testing (Table 7-2). The ranking of the 

individual domains remained consistent with those obtained during usability testing, 

with satisfaction scoring highest (81%) and usefulness scoring lowest (73%). 
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Table 7-1: User characteristics 

Website design 

Technological platform Moodle 

Use of evidence based guidelines in site design Yes 

Utilisation of Web 2.0 technology No  

Support 

Provision of computer/ technical equipment to 

participants  

No 

Provision of technical support No 

Use of clinicians/moderators No 

Frequency of contact N/A 

Mode of contact N/A 

Provision of peer support e.g. forums No  

Was intervention incorporated into usual care No  

Study design 

Date of study  February – April 2012 

Length of study 3 months 

Recruitment methods Unpaid  

 Online & offline 

Potential reach of intervention Open to adults aged 55 years and over with a 

diagnosis of asthma 

Use of incentives  A draw to win a 32” LED TV was open to 

participants who registered early  

A draw to win one of 3 x $100 gift vouchers – 

open to those who completed both pre and post-

test.   

Use of reminders  Yes – 1 email 

Website use 

Engagement Total number of visits 

 Average number of visits by participants 

 Most viewed page 

Exposure Total duration of viewing 

 Average viewing time by participants  

Attrition Over time e.g. baseline and post intervention as 

minimum 

User characteristics 

Age  Mean = 62.5 yrs (n=51, SD=6.73) 

Range 50-85 yrs  

Sex Female = 66.7% (n=34) 

Ethnicity English as a second language = 17.6% (n=9) 

Computer confidence/internet experience Quite comfortable or very comfortable = 94.1% 

(n=49) 

Level of education Completed primary school = 5.9% (n=3) 

Some secondary school = 15.7% (n=8) 

Completed secondary school = 70.6% (n=36) 

Completed tertiary studies = 7.8% (n=4) 

Health literacy Limited/marginal = 17.6% (n=9) 

Number of co-morbid conditions  2+ chronic diseases = 82.4% (n=42) 

Reporting Outcomes  

Inclusion of costs/ cost effectiveness data No 

Participant satisfaction Qualitative/quantitative 
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Most participants reported being long-term Internet users (62.7% had been online for 

more than five years), with high comfort levels (74.5% reported being very 

comfortable online), and high usage rates (86.3% spent more than 10 hours online 

each week). 

 

Table 7-2: AsthmaWise pilot Perceived Health Web Site 

Usability Questionnaire results 

Total and Subscale Mean Scores  

  Usability Testing Intervention     

Dimension Score 

range 

Mean (SD) Mean 

converted* 

Mean (SD) Mean 

converted* 

t p df r 

Satisfaction  (4 – 28) 19.40 ± 5.44 69.30% 22.60 ± 4.39 80.71% 2.22 .030 61 .27 

Ease of use  (3 – 21) 13.92 ± 1.68 66.30% 16.42 ± 3.23 78.20% .54 .591 61 .07 

Usefulness  (3 – 21) 12.77 ± 1.91 61.00% 15.40 ± 4.34 73.33% 1.92 .059 61 .24 

Total  (10 – 70) 46.07 ± 1.40 65.71% 52.30 ± 2.71 74.71% 2.02 .048 61 .25 
* Mean value/highest possible score x 100 = total percent 

 

 

Most participants (68.6%) had decided to visit AsthmaWise to learn more about how 

to manage their asthma, the majority found AsthmaWise useful (94.1%).  

 

“I had forgotten some of the detail of some of the things my doctor told me 

when I was first diagnosed. It was good to be able to refresh and update my 

knowledge.” Female, aged 71 years. 

 

“It was a good check on what I am currently doing.” Male, aged 67 years. 

 

Tracking of the site by Google Analytics showed that during the pilot period there 

were 10,265 page views by 633 unique visitors, which included the 106 registered 

users. It is likely that some of these visitors found AsthmaWise through Google or 

other search methods and so did not register to take part in the pilot. The majority of 

visitors were from Australia (97.67%), with most residing in Sydney (67.7%). The 

average visitor viewed 10.89 pages and stayed on the site for 8.31 minutes.  
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All further results discussed refer to the 51 participants with matched data. Most 

participants accessed AsthmaWise from home (94.1%) and found it to be an 

acceptable length (74.5%). Participants reported that the content was very easy or 

extremely easy to understand (80.3%) and that they were very or extremely confident 

that the content presented was accurate (84.3%). Most participants reported knowing 

more about how to manage their asthma after visiting AsthmaWise (78.4%); with 

almost half reporting that they had experienced an improvement in their asthma 

symptoms (49.0%). Over one-third had made changes to their asthma management as 

a result of AsthmaWise (36%), and a further 14% planned to make changes to their 

asthma management in the future. Reported changes included: monitoring their 

asthma symptoms (20%); making sure that they took their medication regularly 

(16%); visiting their General Practitioner (GP) for an asthma review (12%); and 

requesting an action plan from their GP (4%). The barriers most frequently reported, 

which hindered participants from making changes to their asthma management, were 

remembering to: monitor their asthma symptoms (28%) and take their asthma 

medication (16%). Over one quarter of participants reported having insufficient time 

to visit AsthmaWise as frequently as they would have liked (26%). However, almost 

all participants said they would recommend AsthmaWise to others with asthma 

(94%). 

 

“Especially for those newly diagnosed like late age patients.” Male, aged 68 

years. 

 

“It would be of assistance to long time sufferers who have not consulted a GP 

for a long time in relation to asthma.” Male, aged 67 years. 

 

7.4.2 Self-reported changes in asthma related health  

Asthma knowledge, asthma control and asthma quality of life were all seen to 

significantly improve after using AsthmaWise (Table 7-3). Scores for the three 

subscales, breathlessness, mood and social also showed significant improvements, 

while changes in the concerns subscale were not significant (Table 7-3). The results 
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indicate that participants’ asthma self-management efficacy decreased after exposure 

to the intervention (Table 7-3). 

Table 7-3: Paired t-test results showing changes in asthma knowledge, asthma control, 

asthma quality of life and asthma self management efficacy 

 Pre-test Post-test   

 Mean SE Mean SE df t p r 

Asthma Knowledge 3.50 .12 5.13 .13 44 -11.82 .000 .87 

Asthma Control  2.16 .15 1.34 .16 49 4.95 .000 .58 

AQoL 3.20 .34 2.54 .29 49 2.61 .012 .35 

AQoL Breathlessness 8.06 .78 6.38 .70 49 2.20 .032 .30 

AQoL Mood 7.70 .68 6.02 .65 49 2.53 .015 .34 

AQoL Social 6.18 1.07 4.64 .82 49 2.64 .011 .35 

AQoL Concerns 7.52 1.03 6.18 .82 49 1.98 .053 .27 

Asthma self management efficacy 19.36 2.44 28.20 2.25 49 -4.06 .000 .50 
A higher mean score indicates an improvement in asthma knowledge, whereas lower mean values indicate improved asthma 
control, asthma quality of life and self-management efficacy. 

 

 

7.4.3 Comparison of post-test non-responders to responders 

Just over one quarter of the 49 participants who did not complete the post-

intervention survey responded to the emailed follow-up questions (26.5%). There 

was no significant difference in the age, age at diagnosis or asthma control between 

the responders and non-responders. However, non-responders were significantly 

more likely to perceive asthma as not serious when compared to responders [χ2(1, 

N=71)=134.12, p=.000]. 

 

7.4.4 The Internet Self-Management Uniform Reporting Framework (iSMURF)  

Data has been provided under all six iSMURF domains (Table 7-1) as the publication 

of this information adds to the body of knowledge regarding the effectiveness of 

online self-management education for chronic diseases, by providing detail not just 

about the users but also in-depth information about the intervention design. 
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7.5 Discussion 

AsthmaWise was an online asthma self-management education program, which 

allowed participants to learn more about managing their asthma. Although 

AsthmaWise targeted older adults aged 55 years and over, the mean age of 

participants was fairly young (62.5 years). While this was somewhat influenced by 

the inclusion of five participants aged between 50 and 55 years which occurred due 

to a technical error, which should have prevented people under the age of 55 from 

progressing past the registration phase. These participants were included in the 

analyses due to the relatively small number of total participants and because it may 

suggest, that such interventions have significant appeal to the young-old. Like other 

internet delivered education programs, usage of AsthmaWise was dependent upon 

participants being computer literate and having access to the internet. The majority of 

participants had been online for over five years (86.3%) and used the internet for 

more than 10 hours a week (62.7%). These rates of Internet engagement are 

considerably higher than reported elsewhere (68% and 21% respectively)48 

highlighting the appeal of AsthmaWise to older adults who utilise the internet 

extensively. Obviously, this finding has ramifications for older adults that are not 

long-term confident users as well as for those that are not online at all. Recent 

Australian research suggests that while 85% of 55 – 59 year olds use the internet, this 

rate falls to 50% of those aged 75 years and over48. However, it is expected that 

levels of internet use seen in those aged 75 years and over will increase as the Baby 

Boomers age, reducing the need for alternate delivery channels. It is therefore 

suggested that practitioners providing online health education targeting older adults, 

in the near future, should consider using other delivery channels in conjunction with 

the Internet. This will increase the potential reach of the program whilst also 

ensuring that population segments are not excluded.  

 

The majority of participants were female (66.7%), which is higher than the 

proportion in NSW (50.7%)52. Most participants reported having two or more 

chronic diseases, with 59% reporting that their asthma co-occurred with arthritis; a 

proportion identical to other research findings53. While the proportion of responders 

who did not speak English at home (17.6%) was lower than the rate for NSW 

(26.5%)52, this is likely to have been due to AsthmaWise being provided solely in 
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English. It is likely that AsthmaWise users were also highly e-health literate - that is 

skilled in the ability to find, understand and assess health information online49. High 

e-health literacy is most common amongst younger, more educated people50, like the 

AsthmaWise sample. Future iterations of AsthmaWise and other online self-

management education programs should consider how to engage people from 

culturally and linguistically diverse backgrounds (CALD) as well as those with low 

e-health literacy. The value of including a tool such as eHEALS51 to measure 

participants’ e-health literacy should also be considered. 

 

The discrepancy between the relatively large number of unique visitors and the lower 

number of registered participants may have been caused by casual visitors or due to 

problems with the registration process. While the researchers were contacted by 

participants during the pilot period, this was never in relation to registration 

difficulties suggesting that the difference was due to casual visitors. However, since 

visits were factored in to the data supplied by Google Analytics it is likely to have 

resulted in mean values significantly lower than those that would have been obtained 

if only data from the registered participants was examined. For instance, while the 

average visit length was reported as 8.31 minutes, which was considerable longer 

than that reported by the German Asthma Information Centre at 1.57 minutes54, it is 

likely that registered users visited for longer periods of time. Although fewer people 

completed the post-test survey than the pre-test survey, such drop-out rates are not 

unusual with internet intervention trials47. Further, follow-up of non-responders 

resulted in us acquiring data for just over two-thirds of participants who completed 

the original pre-test survey. 

 

Results from the PHWSUQ indicated that while the usability of AsthmaWise had 

improved since usability testing, there was still scope for further improvement in 

terms of its overall usability. Our results indicate that exposure to AsthmaWise 

significantly improved participants’ asthma knowledge, asthma control and asthma 

quality of life. While other interventions targeting asthma have also shown 

significant improvements in asthma control20, reported changes to quality of life have 

varied from those showing improvements55 to those finding minimal improvement56. 

Although it has been argued that improved asthma knowledge is likely to lead to 
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improved asthma management57, these results should be interpreted with caution as a 

Cochrane review concluded that asthma education alone can improve perceived 

asthma symptoms but not health outcomes58. The reduction in asthma self-

management efficacy following exposure to AsthmaWise contradicts current 

knowledge which links high self-efficacy with better asthma control and asthma 

related quality of life59,60. It is possible that this drop in self-management efficacy 

occurred because, prior to exposure to AsthmaWise, participants were unaware of the 

seriousness of asthma. 

 

The use of both online and offline recruitment methods is likely to have increased 

visibility of AsthmaWise, with a number of people who were not regular computer 

users contacting the researchers to ask if they could participate. While previous 

research has shown that people with asthma are willing to use both the internet and 

their phones to help them manage their asthma61, the difficulty experienced in 

recruiting participants would suggest that older adults are not as open to the idea as 

younger persons. This reinforces the demographic profile of AsthmaWise users, as 

relatively young, long-term, confident internet users.  

 

While non-responders were seen to not differ significantly from responders in terms 

of age, age at time of asthma diagnosis or asthma control, they were significantly 

more likely to perceive asthma as not being serious. This is consistent with previous 

research which has shown that adults aged over 65 years with a mix of co-

morbidities, tend not to view asthma as serious62. These results suggest that 

perceived seriousness of asthma may play a pivotal role in how users engage with a 

self-management program.  

 

The value of tailoring AsthmaWise to meet the needs of each individual user should 

be investigated. Such customisation would allow the program to provide dynamic, 

individualised care, which can adapt both to the users’ disease experience and their 

environment thereby reinforcing findings both from the development of AsthmaWise 

and other studies63,64. 
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This study had strengths including the use of a repeated-measures design. Further, 

the use of standardised questions allowed the easy comparison of demographic data, 

while the scales for asthma knowledge, asthma control, asthma quality of life and the 

partners in health scale have established validity and reliability. However, our 

findings should be interpreted with caution due to the relatively short period that 

AsthmaWise was available for viewing (just three months); possible sample bias due 

to self-selection, which resulted in a young, computer literate sample; and the lack of 

a control group. The evaluation relied on self-reported measures of physical change. 

It was not possible to calculate actual participation rates as we do not know how 

many eligible people saw the adverts for AsthmaWise and of those what percent met 

the eligibility criteria. Finally, the overlapping nature of respiratory diseases in older 

adults makes it possible that participants had a chronic disease with similar 

symptoms as asthma but had been misdiagnosed as having asthma3,65. 

 

It is suggested that the findings from this pilot study of AsthmaWise be incorporated 

into prospective versions of the intervention, and that in future the site remains live 

for a longer period of time. This would allow more participants to register and access 

AsthmaWise, which in turn would allow more complex analyses of the outcome 

variables. In particular, it would be possible to look at usage when users are 

segmented by asthma severity and/or medication use. 

 

7.5.1 Conclusions: 

This small pilot study indicates that an online asthma self-management education 

program can result in improved self-reported asthma knowledge, asthma control and 

asthma quality of life. Importantly, this occurred with a target group not normally 

considered to be technically literate. The need for asthma self-management education 

programs will continue to increase as the population ages and there are more older 

adults are living with asthma. 

 

The results suggest that online programs could be successfully used to teach self-

management skills for other chronic diseases. Such programs could help to alleviated 

current GP time pressures. As recruiting participants proved harder than expected, it 
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is suggested that future initiatives targeting this age group provide resources to 

support participants to accessing and utilising the appropriate technology. 
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CHAPTER 8 

8 CONCLUDING COMMENTS 

 

The research in this thesis has extended current knowledge regarding the use of an 

online self-management tool, AsthmaWise, in targeting asthma in older Australians. 

The tool was developed in order to help older Australians better manage their asthma 

as it is known that well controlled asthma can result in improved quality of life. This 

chapter summarises the research findings that led to the development, refinement and 

piloting of AsthmaWise, an online self-management education site aimed at older 

adults with asthma. The adoption of user-centred design methodology during the 

development of AsthmaWise ensured the creation of an appropriate product, which 

met the needs of the target audience. The involvement of the target population in the 

design process was important as it recognised that older adults are not a homogenous 

group, but have various levels of experience and confidence with both their asthma 

and their use of computers and the Internet. 

 

8.1 Overview of Findings 

Results from the pilot study of the baseline survey (Chapter 2) showed that the 

majority of respondents were confident, long-term Internet users, with up-to-date 

equipment. This finding showed that the development of an online self-management 

tool targeting older adults with asthma was viable. Results from the final survey, 

indicated that older adults are most likely to gain health information from traditional 

sources, such as doctors and pharmacists; the Internet is currently the third most 

popular source of health information. This finding further supported the provision of 

health information online to an older audience. The importance of the Internet as a 

source of health information for older adults is likely to increase, driven in part by 

the ageing of the Baby Boomers, those adults currently aged between 48-66 years1, 

who have frequently gained computer and Internet skills through exposure in the 

workplace. This increase in skilled users will be so great that it has been argued that 

the ageing of this cohort will result in the digital divide repairing itself2.  
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The literature review (Chapter 4) aimed to identify the “active ingredients” needed to 

produce successful Internet interventions that support older adults to self-manage 

their chronic disease(s). The Model of Internet Interventions was used as a 

framework for the review. Two hundred and four papers were initially identified 

under a two-step review process which found that 13 papers met the inclusion 

criteria. While it was established that online self-management interventions can 

improve outcomes for some older adults, further supporting the development of an 

online asthma self-management education program. However, the complex nature of 

the studies coupled with the diversity of interventions and the different measures 

reported made it difficult to identify the “active ingredients” – that is, the unique 

components of Internet interventions that are paramount in creating successful 

outcomes. The findings resulted in the design of an innovative framework, iSMURF 

(Internet Self-Management Uniform Reporting Framework), a minimum data 

reporting set that researchers reporting online self-management interventions should 

aim to collect. iSMURF proposes the collection of data under six domains: website 

design, support, study design, website use, user characteristics and reporting 

outcomes. The use of iSMURF by researchers would provide standardised data 

resulting in easy comparability between studies, which should in turn result in an 

increased understanding of the effectiveness of Internet interventions and, most 

importantly, lead to the identification of the “active components” that make 

interventions successful. 

 

In order to inform the development of the intervention, four focus groups were 

conducted exploring asthma management, use of asthma Internet information, and 

preference for different web site features. The results were presented in a mixed 

methods paper (Chapter 5) which showed that older adults with asthma were 

primarily interested in information pertaining to the identification and avoidance of 

their asthma triggers, how to deal with asthma attacks, and how to find out about the 

latest information on asthma management. These findings were reflected in the 

content of AsthmaWise. The Technology Acceptance Model3,4 was used to structure 

the focus group results, and showed that respondents had limited interest in learning 

such information through the incorporation of interactive technologies, such as 

forums and blogs. These findings are unique as it is often assumed that the latest, 
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most interactive methods of presenting information are the best. However, the 

participants felt that these options may have value for other users. Interestingly, 

videos were perceived to be a useful learning tool.  

 

AsthmaWise was developed using a Moodle platform5, which enabled the creation of 

a dynamic website. The content was driven by the findings from the formative 

research, the Australian National Asthma Treatment Guidelines6 and the Theory of 

Planned Behaviour7. The pilot version of AsthmaWise contained six education 

modules, written in English. 

 

Usability testing of the AsthmaWise prototype was completed with 13 end-users 

(Chapter 6), allowing feedback from the target population. A cognitive walk-through 

by an independent researcher and an assessment of the content readability were also 

conducted. AsthmaWise achieved a Perceived Health Web Site Usability 

Questionnaire8 score of 66%, indicating usability issues that needed to be addressed 

prior to the piloting of AsthmaWise. This end-user testing is recommended as it 

informed the refinement of AsthmaWise and ensured maximum usability for the 

target population. Interestingly, the cognitive walk through and readability 

assessments identified unique issues that were not noted by the end-users. This 

testing was quick and relatively inexpensive to undertake. This reinforces the need to 

use multiple methodologies when undertaking usability testing and also the 

accessibility of such methodologies to researchers. The involvement of the site 

designer in the usability testing was very powerful and added value to the process 

above that which would have been achieved from a report alone. This involvement 

further strengthened the design of AsthmaWise. The findings from this chapter are 

important, as no previous published work on the suitability of Moodle as a platform 

for delivering health education modules for older adults, or on the use of Morae, 

were identified with this population. The development platform (Moodle) provided 

an accessible manner of presenting health information to older adults, which was also 

acceptable to the audience. This finding is of importance, as due to the open-source 

nature of Moodle, it is widely available and cost-effective. Morae proved to be 

invaluable in undertaking usability testing as it presented the task to be completed, 

while also capturing audio, video of the participant and also of the action on screen. 
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While some participants found the presentation of tasks confusing, this could be 

easily overcome in the future. 

 

AsthmaWise was subsequently refined by Asthma Foundation NSW prior to the site 

being piloted at the beginning of 2012. Participants were recruited using both online 

and offline strategies, and were asked to complete pre and post intervention surveys, 

in a repeated measures design. One hundred and six people registered to take part in 

the pilot study and matched data was obtained from 51 participants. Such high drop-

out rates are common with internet interventions. The results showed AsthmaWise to 

be a feasible and acceptable method of delivering asthma education to the target 

population. Results from the Perceived Health Web Site Usability Questionnaire 

(PHWSUQ) showed improvements since usability testing (at 75% up from 66%) and 

self-reported outcome measures showed a significant increase in participants’ asthma 

knowledge, asthma control and quality of life. Comparison of post-test responders to 

non-responders indicated that the perceived seriousness of asthma influences older 

adults’ participation in the online education pilot. This finding is pivotal, as the 

knowledge that perceived seriousness of asthma can influence participation in an 

online self-management program can be used in the future to increase engagement. 

Further research is needed to see if, and how, perceived seriousness of asthma 

impacts the way in which older adults manage their asthma. 

 

8.2 Contributions to the Literature 

This thesis has made two significant contributions to the literature. First, an online 

self-management education tool was developed, specifically targeting older adults 

with asthma. This was the first time that an online asthma initiative had specifically 

targeted older adults, despite the fact that this group shoulders the greatest asthma 

mortality and morbidity. Results from the pilot study showed that online self-

management education is both a feasible and acceptable way of providing support to 

older adults, which led to significant improvements in participants’ asthma 

knowledge, asthma quality of life and asthma control. These findings have important 

implications for the provision of self-management education for asthma and other 

chronic diseases, outside of the primary healthcare setting. This is especially 

important since Australia has an ageing population and older adults are the greatest 
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users of health care resources; as these results suggest that adequate self-management 

support can be provided online, thus alleviating pressures in the primary healthcare 

system. Second, the development and proposal of iSMURF has the potential to 

significantly impact the development of online self-management education, by 

facilitating the comparison of data between interventions 

 

8.3 Key Learnings and Future Research 

The need for asthma education will continue to increase as the population ages and a 

greater number of older adults have asthma that they need to self-manage. It is 

predicted that the number of Australians aged over 65 years will almost double 

between 2006 and 2026 - from 2.7 million to 5.1 million9. Providing adequate face-

to-face support to patients is impossible due to the constraints facing the primary care 

workforce. The Internet offers an attractive and economical health communication 

channel that can overcome issues of time and location as they can be visited at times 

and location that suit the patient. What is more, they can be revisited as and when the 

patient feels that they require further information. 

 

The collaboration of two organisations proved challenging and resulted in 

compromises throughout the project, due in part to the differing primary goals of 

each organisation. However, the project was strengthened by the involvement of 

stakeholders with expertise in both research and asthma and is reflective of research 

in a real-world setting. 

 

Ideally, the next iteration of AsthmaWise will allow tailoring of information to meet 

individual users’ needs and reflect changes in their asthma control and 

circumstances. The work in this thesis has shown that both health literacy and 

perceived seriousness of asthma may be effective ways of segmenting the user group. 

Further research is needed to ascertain the best methods to reach older adults who do 

not view their asthma as serious and engage them in asthma self-management 

education. This view of asthma as not being serious when compared to other chronic 

diseases is compounded by the more frequent occurrence of multi-morbidities in this 

population, and needs to be taken into consideration when providing asthma self-

management education. 
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It was found that older adults frequently receive health information from health care 

professionals - such as general practitioners, pharmacists and practice nurses. As 

such, the involved of healthcare practitioners in the promotion of health educational 

websites, such as AsthmaWise, needs to be considered. The participation of health 

professionals would also help to overcome some of the issues around trust and 

credibility of online information. The involvement of health care practitioners could 

be taken a step further with the integration of AsthmaWise into standard care, 

thereby allowing the storage of asthma action plans and recording of asthma 

symptoms. Future iterations of AsthmaWise should look at the feasibility of adapting 

the program to run as a mobile phone application (app), which would allow easier 

integration into many users’ everyday lives10, which is likely to become more 

desirable as the Baby Boomers age. 

 

8.4 Limitations 

Each stage of the research had its own set of limitations, which have been addressed 

in the preceding chapters. As such, this section discusses some of the limitations of 

AsthmaWise as a whole. Primarily, it should be recognised that many asthma 

sufferers do not understand that their condition will improve with the correct 

treatment regimen11, and so may not be motivated to participate in self-management 

education programs such as AsthmaWise. The over-lapping nature of asthma 

symptoms with symptoms of other chronic diseases is acknowledged as complicating 

both diagnosis and management of asthma in older adults. It is unknown what, if any, 

affect this overlap had on the participants who took part in the development and 

piloting of AsthmaWise. 

 

The provision of self-management programs for older adults with chronic disease(s) 

makes several assumptions. First is the supposition that older adults are willing to 

participate in shared decision making with their doctor around their chronic disease. 

Older patients are acknowledged as often accepting a paternalistic relationship with 

their doctor, which sees the patient playing a passive role12,13. As such, they may be 

less likely to be involved in their own care or to seek information than younger 

generations. Second, self-management programs presume that all patients have both 
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the ability and the desire to manage their disease6. It can be deuced that some older 

adults either choose or are not able to be involved in the management of their 

asthma. 

 

The efficacy of online self-management education depends upon participants having 

access to a computer and the Internet, in addition to being literate, computer literate 

(able to use a computer) and e-literate (able to seek, find and assess health 

information online). While use of computers and the internet currently decreases 

with age, it is worth remembering that the Baby Boomers (those currently aged 

between 48 and 64 years) are the first generation to age with computer skills 

acquired in the workplace. It is highly likely that these skills will be retained as this 

cohort ages and that the number of older computer and internet users will vastly 

increase. However, it is worth also acknowledging that computer and Internet use by 

older adults can be complicated by visual impairment, hearing impairment, cognitive 

decline (short term memory, speed of processing) and motor limitations caused by 

physical decline14,15. While such impairments can often be overcome by the use of 

disability aids or software, older adults are often reluctant to use such aids15. As such, 

it is recommended that at this point in time the Internet should not be the sole 

channel of health communication with older adults, and that an offline version of 

programs be made available for those who rarely or never use a computer. Allowing 

a choice of delivery channels would further increase the reach of such programmes.  

 

8.5 Summary 

This body of work has shown that online self-management education is both feasible 

and acceptable to older adults. It was shown that the Internet is already being used by 

older adults and it is postulated that usage will increase as the Baby Boomers age, as 

this is the first generation to have been exposed to technology in the workplace. The 

literature review resulted in the proposal of iSMURF, providing a framework for the 

reporting of online chronic disease self-management interventions. The use of this 

framework will increase the quality of intervention reporting, aiding comparisons 

between interventions and hopefully leading to the identification of the “active 

ingredients” that make such interventions successful. The use of user-centred design 

methodology is novel and has rarely been reported in this population. The finding 
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that there is little difference in asthma topics of interest irrespective of time of 

diagnosis shows that basic asthma knowledge is still lacking. Further the lack of 

interest in blogs and forums as a way of learning about asthma was unexpected as it 

is often presumed that people prefer to learn through interactive experiences. 

Participants who took part in the piloting of AsthmaWise showed significant 

improvements in asthma knowledge, asthma control and quality of life over a 

relatively short period of time. This suggests that providing online self-management 

education to older adults is both acceptable and effective. This has important 

implications for the provision of self-management education for targeting older 

adults with both asthma and other chronic diseases in the future. 
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9 ADDENDUM 

As chapters 2-7 of this thesis have already been published or accepted for 

publication, comments from the examiners have been addressed in this addendum. 

 

 

1. The iSMURF (Internet Self-Management Uniform Reporting Framework) 

system was chosen as a means of standardising the information reported. What 

were the relative strengths and weaknesses of this decision? 

The use of iSMURF made it very easy to decide what intervention information was 

to be reported. It is hoped that the adoption of iSMURF by other researchers will 

allow easy comparison of online self-management interventions, ultimately leading 

to the identification of the ‘active ingredient(s)’ - those functionalities that need to be 

included to create an effect. There were no apparent weaknesses in using iSMURF, 

as there are currently no other reporting frameworks available that the author was 

aware of. 

 

 

2. What is the generalisability of the findings in Chapter 2 to low-income, 

Aboriginal or low-health literate individuals? 

The findings reported in Chapter 2 should be generalised with caution, primarily 

because of the small sample size. While over 50% of respondents had an income of 

$40,000 per annum or less, most had undertaken tertiary education (70%), which is 

not reflective of the older Australian population as a whole. Although health-literacy 

was not reported in this paper, it is known to be correlated with educational 

achievement, so would have likely been skewed in this sample. Finally, Aboriginal 

Australians comprise approximately 2.5% of the Australian population, so again the 

sample was not large enough to draw reliable conclusions. 
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3. Were there any significant differences between respondents and non-

respondents (Chapter 3)? How does the data fit with the reality that most people 

are poor judges of risk and reliability? 

Due to cost and timing constraints no attempt was made to follow up the nearly 

5,000 non-responders. It is acknowledged that most people are poor judges of risk 

and reliability, however, this chapter presents self-reported data on where older 

adults get information about health and how trustworthy they perceive the 

information from these sources to be. Future studies could attempt to measure the 

reliability of these sources of health information. 

 

 

4. Chapter 5 could be improved by focusing on whether people actually change 

their behaviour as a result of internet information and greater consideration of 

health literacy and non-psychological determinants of health. 

Chapter 5 presented data from a paper-based survey and focus groups. Information 

on how older adults change their behaviour based on information found on the 

internet was not collected in either research phase. Nevertheless, this is an important 

issue and future research could investigate how older adults use the health 

information they find on the Internet. 

 

Work by other researchers suggested that time of asthma diagnosis influenced the 

type of asthma information desired by older-adults, this was not supported by our 

findings. The next logical step would be to consider how health literacy impacts the 

type of asthma information required. 

 

 

5. Was there any clinical testing of respiratory function of participants or their 

use of medications? 

Participants’ respiratory function was not measured as both pre and post test surveys 

were conducted online. Further, participants were recruited from across New South 

Wales, Australia, which due to distance would have made the logistics of clinical 

testing complicated and time consuming. 
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In the pre-test survey, participants were asked to provide information on the use of 

the asthma preventer they had used in the previous two-weeks. Future papers may 

look at what impact AsthmaWise had on participants’ medication regimes. 
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APPENDIX E: ASTHMAWISE: HELPING OLDER ADULTS MANAGE 

THEIR ASTHMA 
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Burns P. (2012). AsthmaWise: Helping older adults manage their asthma. Australian 

Nursing Journal; 19 (9): 45. 

 

The Centre of Health Initiatives, part of the University of Wollongong’s School of 

Nursing, Midwifery and Indigenous Health, has been working with Asthma 

Foundation NSW to develop and test an online asthma self-management programme 

for older adults.  

 

Although asthma is often thought of as a childhood illness, it can occur at any age, 

with approximately one in ten people living in Australia have a diagnosis of asthma1. 

People with asthma report worse health and a poorer quality of life than those not 

affected by the disease1. 

 

While asthma cannot be cured, good self-management has been shown to reduce 

symptoms such as wheezing and breathlessness2. However, the skills needed to self-

manage often cannot be taught effectively in short appointment times3–5. The internet 

can overcome this barrier by enabling patients to visit a website at any time, for as 

long as they want to, and to revisit the information as often as necessary. Online 

programs do not have the geographical constraints of face-to-face programs, saving 

patients travel time and money. From a provider’s perspective, online education is 

relatively cheap to deliver, once initial set-up costs have been met, and can easily be 

updated with the latest information.  

 

Despite the typical stereotype of older adults not being comfortable with the 

computer, initial research has shown that many older adults are online and looking at 

health information for themselves or their partners6. This trend is likely to increase as 

the ageing population increasingly consists of people who have gained computer 

skills from the workplace7. 

 

We developed and piloted an online education site, AsthmaWise, commencing in 

February 2012, with registration open to adults aged 55 years and over, with a 

diagnosis of asthma. The site provides six interactive learning modules for 

participants to work through at their own pace. The results will be of interest to 
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nurses working with older adults affected by asthma or other chronic diseases as they 

will provide guidance on the use of the internet as an education source to improve 

chronic disease self-management among this age group. 
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APPENDIX F: THIS IS NOT NORMAL – IT’S ASTHMA 

 



 

 

203 

Rationale:  

Asthma mortality and morbidity will become a major disease burden amongst older 

adults in Australia over the next twenty years. 

 

This symposium focuses on communication in chronic conditions (asthma) the 

utilisation of patient participation and perspectives to inform campaign 

development and the acceptability of communication technology and e-learning as 

a self-management aid amongst older adults. 

 

The aim of this session is to achieve expert input on how best to develop the asthma 

awareness social marketing campaign and online asthma self-management 

intervention, based on the pilot results presented. 

 

Name: Professor Sandra Jones 

Department: Centre for Health Initiatives 

Institute: University of Wollongong, NSW, Australia 

Abstract: In Australia, as in other countries, awareness of adult asthma and 

adherence to self-management strategies is intractably low. This presentation will 

address the role of social marketing in increasing awareness and adherence and 

present results from a series of formative research projects designed to inform 

interventions targeting adults with asthma. 

 

Name: Pippa Burns 

Department: School of Nursing, Centre for Health Initiatives 

Institute: University of Wollongong, NSW, Australia 

Abstract: The evaluation results from the piloting of Asthma Wise, an online self-

management intervention targeting older adults with asthma, will be presented. The 

intervention has been developed based on extensive review of the literature and two 

years of formative research to establish the needs and capabilities of the target 

population. 
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Name: Uwana Evers  

Department: School of Psychology, Centre for Health Initiatives 

Institute: University of Wollongong, NSW, Australia 

Abstract: Consumer orientation and insight into target audience perceptions are two 

key elements of social marketing interventions. Older adults have actively 

participated in the development of a community-based asthma awareness campaign, 

enabling us to better understand their health beliefs and tailor the intervention to 

meet their needs.
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APPENDIX G: BREATHING NOT WHEEZING: DEVELOPING AN 

INTERNET INTERVENTION FOR OLDER AUSTRALIANS WITH 

ASTHMA 



 

 

206 

Burns P, Jones S and Iverson D (2012). Breathing not wheezing: developing an 

Internet intervention for older Australians with asthma (presentation and poster). 

Positive 2012. Wollongong. 

 

Overview: 

Issues 

Asthma is a disease of the airways, characterised by wheezing, breathlessness, chest 

tightness and persistent cough. While asthma is often thought of as a childhood 

disease, it causes greatest mortality and morbidity amongst older adults. 

 

Although asthma cannot yet be cured it can be effectively managed to reduce 

symptoms and increase quality of life. However, many asthma sufferers do not 

realise that with the correct treatment regime their condition will improve.  

 

The Internet presents great potential for interventions targeting chronic disease self-

management, including asthma. Such interventions are relatively cheap to deliver, 

can be up dated easily, are accessible at any time and do not have the geographical 

constraints of traditional face-to-face programs. However, little is known about their 

appeal to, and usability for, older adults. 

 

Approach 

A 20 page survey was developed to explore the health beliefs, behaviours and 

attitudes of older Australians. The survey was mailed to 9,000 adults, aged 55 years 

and over, across three regions of NSW. Participants were recruited through a random 

sample obtained from the Australian Electoral Roll Office. An amended version of 

Dillman’s tailored design method was used to maximise responses (response rate = 

46.8%).  

 

Key findings 

Our results suggest that, despite the stereotype of older adults being digitally 

disconnected, the majority are in fact online and are confident, long-term Internet 

users. 
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People who reported high levels of asthma self-efficacy (Lorig’s scale for managing 

chronic disease) were more likely to report better health status and better quality of 

life scores for breathlessness and mood (Marks’ asthma quality of life scale). 

However, nearly half of respondents reported that their asthma had interfered with 

their ability to manage their day to day activities.  

 

The results also allowed us to elicit the top five asthma topics of interest to this age 

group and to assess the acceptability of Web 2.0 functionalities. 

 

Implications 

Our results suggest that older adults with asthma have the skills and resources to 

utilise an asthma Internet intervention and that many could experience improved 

quality of life through better asthma management.  

 

Further, our results suggest that older adults who receive asthma education will 

report increased self-efficacy, leading to: better health, better quality of life and less 

emergency health care visits for asthma. 

 

Conclusions 

An Internet intervention aimed at improving asthma self-management through 

increased self-efficacy is currently being developed for piloting, in older adults. 
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APPENDIX H: THE IMPACT OF SELF-EFFICACY ON ASTHMA 

MANAGEMENT AMONGST OLDER AUSTRALIAN ADULTS 
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Burns P, Jones S and Iverson D (2011). The impact of self-efficacy on asthma 

management amongst older Australian adults. Emerging Researchers in Ageing 

Conference (pp. 28). Sydney. 

 

Overview/Abstract:  

Australian asthma rates are high by international standards with approximately 10% 

of people having an asthma diagnosis. While asthma is often thought of as a 

childhood disease, it causes greatest mortality and morbidity amongst older adults, 

with three-quarter of asthma deaths occurring in people aged over sixty. In Australia, 

the Asthma Cycle of Care is the initiative used by GPs to manage asthma. It includes 

regular visits to the GP, provision of an asthma action plan and asthma education, yet 

the effectiveness of current management approaches, amongst older adults, remains 

largely unknown. This paper looks at the relationships between self-efficacy, health 

status, asthma management practices, emergency health care use and quality of life. 

A 20 page survey exploring the health beliefs, behaviours and attitudes of older 

Australians, was mailed out to 9,000 adults (response rate = 46.8%), aged 55 years 

and over, across three regions of NSW. Participants were recruited through a random 

sample obtained from the Australian Electoral Roll Office. Initial analysis shows that 

people with high asthma self-efficacy were more likely to rate their health highly, 

have better quality of life scores and have received asthma education. They were less 

likely to report that asthma had interfered with their day to day activities or that 

they’d had an emergency health care utilisation for asthma. Regular GP reviews, 

owning an asthma action plan and monitoring asthma control did not appear to 

impact self-efficacy. The results suggest that asthma education is the most important 

element in the Asthma Cycle of Care for increasing older adults’ confidence in 

managing their disease. Further, it is postulated that older adults who receive asthma 

education will benefit from increased self-efficacy, better health status, better quality 

of life and less emergency health care visits for asthma.
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APPENDIX I: PROFILING THE SILVER SURFERS: WHICH OLDER 

AUSTRALIANS ARE USING THE INTERNET?  
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Burns P, Jones S and Iverson D (2011). Profiling the silver surfers: which older 

Australians are using the Internet? Emerging Researchers in Ageing Conference (pp. 

22). Sydney. 

 

Overview/Abstract:  

As Australia’s population ages more people will develop chronic diseases, increasing 

both the burden on the health care system and the need for ongoing self-

management. The Internet has great potential to provide self-management education; 

helping participants increase their quality of life. Internet interventions are relatively 

cheap, can easily be updated and can be revisited at a time and location suitable to 

the participant. However, little is known about the extent and nature of older 

Australians’ use of the Internet. This paper aims to describe the associations between 

Internet use and health and other demographic variables amongst older Australians. 

A survey was mailed out to 9,000 adults, aged 55 years and over, across three 

regions of NSW, randomly selected from the electoral roll (response rate = 46.8%). 

Just over half of the respondents reported using a computer to access the Internet. 

The majority of Internet users had been using the Internet for more than five years, 

had high levels of comfort with use, and used the Internet to obtain health 

information. The presence of some chronic diseases was associated with not using 

the Internet, although having asthma, anxiety or sleep apnoea did not appear to 

reduce Internet use. Internet users were more likely to be younger (p=.000); well 

educated (p=.000); have a higher household income (p=.000); and report good health 

(p=.000). However, there was no significant difference in Internet use between male 

and female respondents as well as between those born in Australia and overseas. 

Internet interventions have the potential to reach older adults, although there is still a 

distinct digital divide between Internet users and non-users, suggesting that such 

interventions should not be the sole method of self-management education for this 

age-group. However, it is likely that this divide will narrow as the baby boomers age.  
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APPENDIX J: HEALTH LITERACY AND OLDER ADULTS WITH 

ASTHMA 
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Burns P, Jones SC and Iverson D (2011). Health literacy and older adults with 

asthma. Primary Health Care Research Conference (pp. 189). Brisbane. 

 

Overview: 

Rationale & Aims: 

Successful asthma control can be achieved through active self-management 

 

Methods: 

Survey mailed to 9,000 NSW residents aged 55 years or over, randomly selected 

from the electoral roll. Response rate of 47% (4,131 surveys returned) 466 (11%) had 

been told by a health professional that they had asthma AND had symptoms of, or 

treatment for, asthma in the last 12 months. A validated single item question was 

used to screen for inadequate health literacy 

(Chew et al J Gen Intern Med 23(5):561-6). 

 

Findings: 

26% of older adults with asthma had inadequate health literacy. Exposure to asthma 

education, ownership of an asthma action plan and asthma monitoring did not appear 

to be related to health literacy. People with asthma with adequate health literacy were 

more likely to report higher health status (2 (4, N=460) =40.18, p=.000). People with 

asthma with adequate health literacy were less likely to report that their asthma 

interfered with their ability to manage daily tasks (2 (1, N=463) =11.72, p=.001). 

 

Conclusion: 

The findings suggest that older adults with adequate health literacy are better able to 

utilise asthma education and self-management strategies, resulting in better health 

and less impact on their day-to-day activities. 

 

Implication: 

Targeting asthma education to a person’s health literacy level will help to ensure that 

everyone has the skills and understanding to obtain asthma control. We explored the 

relationship between health literacy and asthma-management among older adults in 

Australia. 




