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Abstract 

Background: The risk and burden of diabetes is greatest among vulnerable populations such 

as people living with mental health and substance use disorders. However, there is a paucity 

of research examining Type 2 diabetes (T2D) risk in this population. There is a wealth of 

research in health risk communication which suggest the effectiveness of message framing 

and tailored risk feedback; however, little is known about their potential utility when used 

concurrently for T2D prevention in people with substance use problems.  

Methods: Study 1 was a systematic review, comprised of 5 empirical studies, that examined 

health risk communication in people who experience substance use problems. Study 2 was an 

online randomised controlled trial which evaluated the effects of message framing and 

tailored risk feedback on T2D risk perception and behavioural intentions, and if these effects 

were varied by level of alcohol consumption. Three hundred and forty-seven online 

participants were stratified by levels of alcohol consumption and subsequently randomised to 

receive T2D information, risk estimates, and lifestyle recommendations that were subjected 

to 4 different message framing and tailoring manipulations. Study 3 involved conducting a 

secondary data analysis, using both archival data from cross-sectional study and data from 

Study 4, to examine the risk and rates of T2D among people with alcohol and/or other drug 

(AOD) problems. A 2x2 ANCOVA, with gender and age as covariates, was used to assess if 

there was a significant interaction effect between alcohol consumption and mental health 

disorder (MHD) on T2D risk. Study 4 assessed the effectiveness of an online T2D risk 

communication intervention (T2D-RC) in a sample of 459 participants with AOD problems. 

Participants were randomized to either the intervention or a control (COVID-19 health 

message) group. The T2D-RC was developed based on findings from Study 1 and 2 and it 

incorporated the Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK). Measures 
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of T2D risk perception and behavioural intentions for physical activity and diet were assessed 

pre- and post-intervention for both Study 2 and 4.  

Results: Study 1 found that message framing, specifically gain-framed messages, had a 

positive impact on smoking cessation. However, the limited number of studies included were 

characterised by heterogeneous methods and measures. Study 2 did not find any significant 

differences in T2D risk perceptions or behavioural intentions by study arm. However, T2D 

risk perception scores and accuracies, and behavioural intentions significantly increased post-

intervention across all conditions. In Study 3, the secondary data analysis of pooled 

participants with AOD problems indicated not only a high proportion of participants 

diagnosed with diabetes, but also an increased risk of T2D amongst the remaining 

participants despite their average age being lower than the typical age of T2D onset. After 

accounting for gender and age, there was no significant interaction effect but there were 

significant main effects of alcohol consumption and MHD on T2D risk. In Study 4, 

participants who received the T2D-RC reported a significantly greater increase in T2D risk 

perception. Additionally, there was a significantly larger proportion of participants who 

improved their T2D risk perception accuracy compared to the control group.  

Conclusion: This thesis highlights that people with AOD problems are an increased risk of 

developing T2D and that these individuals tend to not have an accurate perception of their 

risk. Health risk communication may be a viable intervention that can have positive 

implications on risk perception and behavioural intentions. Future research would benefit 

from a mixed methods approach and a greater focus on the subtle effects of message framing.  
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Chapter 1: Introduction and Aims 

1.1 Diabetes 

On World Health Day 2016, the World Health Organisation (WHO) issued a call for 

action on diabetes, highlighting the need to step up prevention and treatment of the disease 

(WHO, 2016a). Diabetes is one of the fastest growing health challenges of the 21st century, 

with the number of adults living with diabetes having more than tripled over the past three 

decades (International Diabetes Federation [IDF], 2019). Similarly in Australia, diabetes is 

the fastest growing chronic disease, increasing at a quicker rate compared to cardiovascular 

disease or cancer (Diabetes Australia, 2015a). In 2019, it was estimated that one in 11 adults 

had diabetes (463 million), one in two adults (232 million) with diabetes is undiagnosed, and 

every eight seconds a person dies from diabetes and its complications (IDF, 2019). Indeed, 

diabetes is one of the leading causes of death in the world due to the hidden dangers and 

long-term complications arising from the disease (WHO, 2020).   

Diabetes is reported to share a strong co-morbidity with a range of other diseases and 

conditions (WHO, 2016a). It has been argued that diabetes “should be referred to as a silent 

killer, where cardiovascular disease (CVD) is the principal cause of death for about 70% of 

T2D patients” (I. W. Campbell, 2001, p. 187). The risk of atherosclerosis, the underlying 

cause of most CVD, is greater for people with diabetes as they tend to have higher levels of 

blood pressure and abnormal cholesterol levels (AIHW, 2002; Tong & Stevenson, 2007). The 

higher levels of blood glucose also damages the blood-filtering capillaries in the kidneys, thus 

increasing the risk of kidney damage (AIHW, 2005). Coupled with the increased risk of 

hypertension (i.e. high blood pressure) which accelerates the reduction of kidney function, it 

is understandable why diabetes is the leading cause of end-stage kidney disease (Shaw & 

Tanamas, 2012). The severity of diabetes is thus often under-recognised with failures to 

report it as a contributory cause of death, when the main cause could have been any common 
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diabetes complications such as heart attack, stroke or kidney failure (Yorkshire and Humber 

Public Health Observatory, 2008). 

1.1.1 Type 2 Diabetes 

This diabetes “epidemic” (Diabetes Australia, 2015a)  is attributed mainly to Type 2 

diabetes (T2D) which comprises about 85-90% of all diabetes cases (WHO, 2016a). 

However, the actual figures for T2D could be even higher as it remains severely under-

reported and undiagnosed (WHO, 2016a). Until recently, T2D was seen predominantly in 

adults, but it is now also increasingly occurring in children and younger adults (Centers for 

Disease Control and Prevention [CDC], 2020a). The risk of T2D is determined by the 

interaction between genetic (e.g., family history of diabetes or prior history of gestational 

diabetes) and lifestyle-related factors, with the latter identified to be significant contributing 

factors to the diabetes “epidemic” (WHO, 2016a). Specifically, the increase in T2D is largely 

attributed to an ageing population, unhealthy dietary changes across the population, 

decreased levels of physical activity, and increased rates of obesity (Kolb & Martin, 2017).  

Research have shown positive lifestyle changes (e.g., maintaining a healthy weight, 

being physically active and following a healthy eating plan) to be effective in preventing or 

delaying the onset of T2D in up to 58 per cent of cases (Johnson, Martin, & Timoshanko, 

2015). Despite these benefits, studies across different countries have shown that less than 

10% of the population actually do so (Ding, Rogers, van der Ploeg, Stamatakis, & Bauman, 

2015; Kukreti, Yu, Chiu, & Strong, 2022). Most at-risk individuals do not engage in these 

risk reducing behaviours, either because they do not know (CDC, 2020b) or do not perceive 

themselves to be at risk (Heidemann et al., 2019). Additionally, researchers have highlighted 

a gap between knowing and doing, whereby knowing the benefits of health behaviours might 

not necessarily translate into doing or engaging in these behaviours (Dallaire, Lemyre, 

Krewski, & Gibbs, 2012; Pierce, 2015; Westphal, 1978). This could the reason why diabetes 
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prevalence rates in Australia have remained consistently high in spite of persistent 

governmental efforts in promoting a healthy lifestyle to reduce diabetes risk (Diabetes 

Australia, 2016). Bridging the knowing-doing gap in the prevention of T2D requires an 

understanding of the complexities inherent in behavioural change (Matheson, Pacione, 

Shultz, & Klugl, 2015). Health-specific behavioural theories provide insight into why 

individuals seem to not make the apparent best health-related choices with regard to both 

prevention and treatment (Webster & Heeley, 2010).  

1.2 Health Behaviour Theories 

There are a number of health psychology theories that have been used to help better 

understand behavioural change. The Health Belief Model (HBM; Figure 1) posits that 

behaviour is contingent on “(1) the desire to avoid illness (or to get well if ill), and (2) the 

belief that specific health actions will prevent (or ameliorate) illness” (Janz & Becker, 1984, 

p. 2). Initially consisting of four key domains, the perceived susceptibility (subjective 

assessment of risk or vulnerability to a health threat) and severity (seriousness of developing 

the disease) components would propel the individual to act while the perceived benefits 

(perception of the effectiveness in preventing or reducing the risk of a disease) and barriers 

(assessment of the obstacles towards performing the preventive action) components are 

utilised to select a preferred course of action (Webster & Heeley, 2010). Subsequently, self-

efficacy, which refers to the person's belief in their ability to make a health-related change, 

was also added to the model (Rosenstock, Strecher, & Becker, 1988). The cue to action, 

which can be internal (e.g., symptoms of disease) or external (e.g., health information on the 

disease), is required to start the process of behaviour change (Webster & Heeley, 2010). 

Notably, demographic, sociopsychological, and other factors (e.g., economic and 

environmental) may influence one’s perception and subsequently lead to changes in health-

related behaviours. This model assumes that “health is a valued commodity and that cues to 
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action are prevalent in everyday life” (Webster & Heeley, 2010, p. 51). Decision-making of 

health-related behaviour is thus viewed as a cognitive process weighing risk and benefits.  

 

Figure 1. Health Belief Model Components and Linkages from Champion and Skinner (2008, p. 49) 

Similar to the HBM, the Protection Motivation Theory (PMT; Figure 2) emphasizes 

“cognitive processes mediating attitudinal and behavioural change” (Prentice-Dunn & 

Rogers, 1986, p. 154). It also posits that knowledge of an effective behaviour is insufficient; 

one must have the perception of being able to carry it out. Research in PMT has shown 

support for producing changes in behavioural intentions to reduce or cease harmful 

behaviours, and to engage in self-protective health behaviours (Norman, Boer, Seydel, & 

Mullan, 2015). The PMT postulates that fear can have an effect on attitude and behaviour 

change by influencing a person’s understanding of the seriousness of the disease (Webster & 

Heeley, 2010). It argues that an individual is stimulated to initiate a threat appraisal (i.e., 

factors that may enhance or reduce the likelihood of causing certain actions) or coping 

appraisal (i.e., response efficacy, self-efficacy, and response costs) based on external 

information such as environmental cues or intrapersonal information (Webster & Heeley, 

2010). The threat and coping appraisal interact to form the protection motivation that can 
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either initiate or impede behaviour change (Webster & Heeley, 2010). “Protection motivation 

is maximized when: 

1. The threat to the individual’s health is severe. 

2. The individual feels vulnerable. 

3. The adaptive response is believed to be an effective means of averting the threat. 

4. The person is confident he or she can successfully complete the adaptive response. 

5. Rewards of maladaptive behaviour are small. 

6. Costs associated with adaptive behaviour are small (Webster & Heeley, 2010, p. 

51)” 

  

Figure 2. A Schematic Representation of the Cognitive Mediating Processes of Protection Motivation 

Theory from Conner and Norman (2005, p. 84) 

This thesis has chosen the HBM and PMT as both models similarly posit behaviour 

change to be a consequence of threat appraisal (i.e., individual's perception of personal 

susceptibility and severity to a consequence) and coping appraisal (i.e., perceived 

effectiveness in reducing risk, barriers of action/change, and personal efficacy in 

initiating/maintaining behaviour change). Subsequently, this thesis will attempt to target 
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behaviour change based on the careful consideration of behaviour-specific cognitions (e.g., 

threat appraisal enhancement) as described in these models.  

1.3 Risk Perception 

Risk perception, otherwise known as perceived risk, is defined as the perceived 

probability, likelihood, or susceptibility to harm (Shreck, Gonzalez, Cohen, & Walker, 2014). 

An individual’s risk perception for diseases is frequently and substantially incongruent with 

actual risk, as his/her personal risk assessment is often clouded by a sense of invulnerability 

(Smith, Dickerson, Sosa, McKyer, & Ory, 2012). Furthermore, people with chronic diseases 

tend to have inadequate knowledge about risk factors and possess a dichotomous 

understanding of risk rather than understanding risk as a continuum (Goldman et al., 2006). A 

qualitative study, exploring the risk perceptions, health beliefs and behaviours of women with 

a previous history of gestational diabetes mellitus (GDM), reported that participants did not 

perceive themselves to be at elevated risk despite understanding the association between 

GDM and postpartum diabetes (M. Sharma, Purewal, Fallows, & Kennedy, 2019). Similarly, 

population studies revealed low perceived risk of developing T2D among participants despite 

the presence of risk factors and general acknowledgement of the severity of T2D (Heidemann 

et al., 2019; Kowall et al., 2017).  

Risk perception could affect the engagement of protective or harmful behaviours, just 

as the behaviours could reciprocally influence one’s risk perception (Brewer, Weinstein, 

Cuite, & Herrington, 2004). For example, one study found that participants who were willing 

to participate in a T2D prevention lifestyle intervention reported a significantly higher 

perceived risk of T2D and its complications as compared to participants who declined 

(Pinelli, Herman, Brown, & Jaber, 2010). Meta-analyses across a range of health behaviours 

have similarly reported a positive effect of risk perception on intentions and behaviours 

(Sheeran, Harris, & Epton, 2014). Conversely, lower perceptions of risks may become a 
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barrier to preventive health behaviours and behavioural interventions (Sealey-Potts & Reyes-

Velazquez, 2014), as individuals consider themselves to be neither susceptible to T2D 

development nor perceive the condition to be threatening (Lavielle & Wacher, 2014). For 

effective diabetes prevention, it is suggested that attention should be directed to risk 

communication at the population level as well as in primary care practice to address 

misperceptions of T2D risk (Heidemann et al., 2019). 

1.4 Risk Communication 

Risk communication, as defined by the World Health Organization, is the "real-time 

exchange of information, advice, and opinions between experts or officials and people who 

face a threat (from a hazard) to their survival, health or economic or social wellbeing" (World 

Health Organization, 2022). Research in this field is not only expansive as it encompasses 

many disciplines (e.g., public health, communications, psychology) and theories (e.g., 

behavioural change theories, information processing theories), but it has also continued to 

evolve over time and shape the way risk is understood and managed (See Balog-Way, 

McComas, & Besley, 2020 for a review). This thesis acknowledges that there are many ways 

which risk information can be manipulated and communicated but due to the complexity and 

extensive research in risk communication, this thesis is unable to examine every available 

component. Instead, this thesis sought to better understand variables within that can influence 

one’s threat appraisal. As stated earlier, the HBM and PMT posit that behaviour change is a 

consequence of threat appraisal (i.e., subjective perceptions of risk and severity to disease) 

and therefore the way in which risk information is presented can impact on the understanding 

and perception of risk. As summarised in Rickard (2021)’s pragmatic understanding of risk 

communication, key research areas include messengers (e.g., sources of health information), 

message attributes (e.g., qualities and characteristics of risk information), and audience (e.g., 

individual characteristics that affect understanding of risk). This thesis will focus on the areas 
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of message attributes and audience by examining the presentation and perception of risk 

information via tailoring/personalising risk and message framing.  

1.4.1 Personalised Risk 

Personalised/tailored risk communication can be defined as providing risk 

information to someone based on characteristics (e.g., age or family history) that are unique 

to that individual (Edwards et al., 2013). Personalised/tailored risk communication is thought 

to be more relevant, better processed, understood, and more likely to lead to behavioural 

changes (Edwards et al., 2000). Studies have shown that it can correct inaccurate risk 

perception (Hovick, Wilkinson, Ashida, de Heer, & Koehly, 2014), improve rational 

decision-making (Hembroff, Holmes-Rovner, & Wills, 2004), ensure adherence to 

recommended screening and health behaviours (Edwards et al., 2013), and reduce patient 

barriers to receiving treatment and increase uptake of smoking cessation services (Gilbert et 

al., 2017). Using formulae derived from epidemiological data, one’s unique risk can be 

calculated from the individual's risk factors and presented as an absolute risk or as a risk 

score. For instance, online risk assessment tools such as the Australian Type 2 Diabetes Risk 

Assessment Tool (AUSDRISK; Chen et al., 2010) and the Finnish Diabetes Risk Score 

(FINDRISC; Lindström & Tuomilehto, 2003) utilises questions about diabetes risk factors 

(e.g., age, gender, high blood glucose) and anthropometric measurements (e.g., waist 

circumference) to calculate an individual’s T2D risk estimates. In this light, providing 

individualised risk information appears to be more beneficial than providing generic risk 

information. Personalised risk communication may be more likely to lead to positive lifestyle 

changes as individuals who perceive their personal risk as high may feel more susceptible to 

the disease. 



25 

 

1.4.2 Message Framing 

Arguably, the complexity of human behaviour means that providing risk estimates 

and correcting risk perceptions may not be sufficient to significantly change behavioural 

intentions and drive health behaviours (Holmberg & Parascandola, 2010). Research in the 

cognitive and decision sciences has suggested that effective risk communication could be 

dependent on the way health messages are framed, because different frames can influence 

perceptions of risk and people’s decisions (Glare, Fridman, & Ashton-James, 2018). 

Originating out of the work on prospect theory, message framing posits that people’s 

decisions are sensitive to the way information is presented (Tversky & Kahneman, 1985). 

Specifically, people will act to avoid risks when considering the potential gains afforded by a 

decision (i.e., they are risk averse in their preferences) but are willing to take risks when 

considering the potential losses afforded by their decision (i.e., they are risk seeking in their 

preferences; R. Garcia-Retamero & Cokely, 2011). Accordingly, gain-framed messages (See 

Table 1) emphasize the benefits of taking actions and are argued to be more effective in 

promoting health-affirming (prevention) behaviours (e.g. physical activity; O’Keefe & 

Jensen, 2011). These behaviours primarily prevent the onset of an illness and maintain a 

person’s current health status, therefore adopting a prevention behaviour is a relatively safe 

option and the primary risk associated with these behaviours concerns the decision not to act. 

In contrast, loss-framed messages emphasize the costs of failing to act and tend to be more 

effective in promoting illness-detecting (screening) behaviours (e.g. breast cancer screening; 

Gallagher, Updegraff, Rothman, & Sims, 2011). These behaviours detect the presence of a 

health problem and inform people if they are symptomatic or ill, therefore initiating the 

behaviour may be seen to be a risky decision. Hence the use of gain-framed messages, in 

addition to personalised/ tailored risk feedback, could be advantageous in spurring 

individuals to make lifestyle changes that reduce their T2D risk. It should be noted that to the 
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author’s awareness, there are no current studies on message framing effects in the prevention 

of T2D and clarification is needed as to which message frame is more effective in leading to 

positive lifestyle changes. 

Table 1  

Examples of gain and loss framed statements 

 Gain-framed Message Loss-framed Message 

Bosone and 

Martinez (2017) 

By taking the diagnostic blood 

test, you can find out your current 

cholesterol level. 

By not taking the diagnostic 

blood test, you will ignore your 

current cholesterol level. 

Elbert and Ots 

(2018) 

Eating sufficient vegetables and 

fruit contributes to good health. 

Eating insufficient fruit and 

vegetables contributes to poor 

health. 

Fetter et al. 

(2019) 

Being physically active can help 

you sleep better. 

Being inactive may cause you to 

sleep poorly. 

 

1.5 Alcohol and/or Other Drugs (AOD) 

Substance use disorder (SUD) can be defined as a "mental disorder that affects a 

person’s brain and behaviour, leading to a person’s inability to control their use of substances 

such as legal or illegal drugs, alcohol, or medications" (National Institute of Mental Health, 

2022). The latest Global Burden of Disease Study 2019 (GBD) revealed that over 2% of the 

world population has a substance use disorder (The Lancet, 2022). Globally, substance use 

was responsible for 11.9 million deaths which translates to about one in five deaths. A large 

proportion of these deaths are indirect (i.e., death from increased risk of various disease and 

injuries), which corroborates research that have found people with substance use problems to 

be at an increased risk of chronic diseases (P. Sharma & Balhara, 2016; Shield, Parry, & 

Rehm, 2013; R. Wang et al., 2019). The increased risk can be attributed to not only substance 

use problems, but also unhealthy lifestyle behaviours (e.g., poor diet and lack of physical 

activity) common to this population (Kelly et al., 2012; Vancampfort et al., 2016a). 



27 

 

Additionally, substance use collectively (i.e., including smoking, second-hand smoke, alcohol 

use, and drug use) was the leading risk factor for premature death. The younger population 

are at greater risk of death from a substance use disorder, with people younger than 50 years 

accounting for more than half of the total deaths. Approximately 1.4% of the global disease 

burden can be attributed to substance use disorders and it can be as high as 6.6% as in the 

United States of America. 

While there is a wealth of literature examining substance use among people with 

diabetes, there is currently a lack of literature that examines the prevalence and risk of 

diabetes among people with substance use problems. As noted earlier, people with substance 

use problems are likely to be at higher risk of diabetes due to their history/current substance 

use (i.e., biological mechanism by which diabetes risk could be increased e.g., glucose 

metabolism), unhealthy lifestyle behaviours, and other factors including health literacy. It is 

likely that one’s risk of diabetes also vary depending on the type of substance use; for 

instance, people with alcohol use disorder at likely to be at greater risk due to the effects of 

alcohol on glucose metabolism. Despite the increased T2D risk and overall greater health 

risk, diabetes in people with AUD is often overlooked from both research and clinical 

practice (Walter, Wagner, Cengiz, Tamborlane, & Petry, 2016, 2017). For example, Walter et 

al. (2016) conducted a search of articles published in the journal “Addiction” between 2005 to 

2015 and found only one paper with ‘diabetes’ and ‘alcohol’ in the title and eight with 

‘diabetes’ and ‘alcohol’ in either the title or abstract. Similarly, in the journal “Diabetes 

Care”, the “vast majority” (Walter et al., 2016, p. 763) of articles addressed alcohol in a 

general sense and “did not focus on heavy use or alcohol use disorder”. Additional research 

and clinical efforts are necessary in the prevention and management of diabetes amongst 

people with SUD, particularly in individuals with AUD. 
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Globally, alcohol use disorders (AUD) have been found to be the most prevalent of all 

substance use disorders (Degenhardt et al., 2018). This is concerning as people with AUD 

have been found to have relatively double the risk of T2D as compared to the general 

population (Vancampfort et al., 2016a). Furthermore, while alcohol is recognised to be a risk 

factor for chronic diseases, its impact on diabetes is often disputed to vary depending on the 

amount/patterns of alcohol consumption (Polsky & Akturk, 2017; Shield et al., 2013). For 

instance, some studies have found significant U-shaped relationships between alcohol and 

diabetes risk (Baliunas et al., 2009; Polsky & Akturk, 2017) which suggest that moderate 

levels of consumption serves a protective function and these individuals are at reduced risk of 

diabetes; however, Knott, Bell, and Britton (2015) argued that these ‘benefits’ may only be 

confined to specific populations and that “the reduction in risk may have been 

overestimated”. Possible explanations may include that research on the relationship between 

alcohol and diabetes risk is often limited to current or previous alcohol use (in contrast to a 

longitudinal approach which would be more accurate in assessing the effects of alcohol over 

time) and that results may differ based on comparison groups (Rehm et al., 2017).  

While the effects of moderate levels of alcohol consumption on diabetes are mixed, 

there is a common consensus in the literature that people who consume high levels of alcohol 

are at greater risk factor of diabetes. Observational studies indicated that heavy alcohol use, 

which leads to weight gain and high blood pressure, contributes to the development of T2D 

(Knott et al., 2015). Additionally, it was revealed in a longitudinal study that men who 

consumed high levels of alcohol in early adulthood had significantly greater risk of T2D and 

increased levels of its biomarkers throughout adulthood (T. Han et al., 2019). Notably, the 

study implied that T2D risk is likely to remain unchanged even if these participants had 

lowered their alcohol consumption to moderate levels. These results are very concerning as 

people tend to underestimate their level of alcohol consumption particularly when engaging 
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in heavy drinking (Bertholet, Gaume, Faouzi, Daeppen, & Gmel, 2011; Northcote & 

Livingston, 2011). This suggests that individuals who engage in heavy drinking are unlikely 

to recognise the true extent of their drinking habits, the significant impact on their health, and 

subsequently the need for reducing their level of consumption. Overall, this highlights the 

importance of people with heavy alcohol use/AUD being informed and having an accurate 

understanding about their risk of T2D.   

1.5.1 Risk Perception and Risk Communication Amongst People with AOD Problems 

People with AOD problems often have an inaccurate perception of risk (Edlund, 

2009; Weinstein, Marcus, & Moser, 2005) and have higher rates of unhealthy lifestyle 

behaviours (Kelly et al., 2012). While studies have shown that risk communication can help 

to correct risk perception (Welschen et al., 2012) and motivate individuals to engage in a 

healthier lifestyle (Gallagher & Updegraff, 2012), it is unclear whether similar benefits can 

be obtained in people with AOD problems. Health risk communication interventions are 

often inappropriately generalised across factors such as culture, race, ethnicity, language, 

literacy, access, and functional needs (Kreps, 2008) and these factors differ greatly between 

the general population and people with AOD problems. However, with the advent of online 

T2D risk assessments, there is now an inexpensive and relatively simple way to identify 

people at risk of diabetes and provide personalised risk feedback. This has the potential to 

enable early prevention efforts through risk communication. While there have been studies 

examining health risk communication for diabetes (e.g., Breuing et al., 2021), these studies 

have not been conducted among people with substance use problems. Given the potential 

benefits, further research is warranted to clarify the impact of health risk communication in 

this population. 
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1.6 Rationale of Thesis 

There is currently an increased awareness of the need to prevent and manage the risk 

of diabetes (WHO, 2016a). T2D is one of the fastest growing chronic diseases and the 

increase in prevalence can be attributed to significant global lifestyle changes (Kolb & 

Martin, 2017). While research has shown that positive lifestyle changes can be effective in 

preventing or delaying the onset of T2D, most at risk individuals do not engage in these risk 

reducing behaviours  (Ford et al., 2009; McCullough et al., 2011). Health behavioural 

theories, such as the HBM and the PMT, suggest that inaccurate risk perception could explain 

the inaction towards managing risk. Specifically, people with a lower or inaccurate risk 

perception may view themselves as less susceptible to the disease or view the condition to be 

less threatening than it actually is (Lavielle & Wacher, 2014; Sealey-Potts & Reyes-

Velazquez, 2014). Risk communication can help to correct these misperceptions by 

identifying and communicating an individual’s personalised disease risk (Usher-Smith, 

Silarova, Schuit, Moons, & Griffin, 2015). In addition, prospect theory suggests that the 

effectiveness of risk communication can be enhanced by focusing on the way the health 

message is framed. Despite the heightened T2D risk amongst people with AOD problems, 

there is currently a lack of research addressing diabetes in this vulnerable population (Walter 

et al., 2016, 2017). The paucity of diabetes research and risk assessment in people with AOD 

problems is particularly concerning, as individuals with comorbid substance dependence and 

diabetes have been found to have more adverse outcomes and poorer adherence to diabetes 

care than those without a substance use disorder (Leung, Zhang, Lin, & Clark, 2011). 

Furthermore, while risk communication has been shown to be beneficial in addressing risk 

perception and disease knowledge in the general population, there is little empirical research 

available to determine the effectiveness of T2D risk communication and improving risk 
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perception for this vulnerable population. This thesis aimed to address these gaps by 

investigating diabetes and health risk communication in people with AOD problems.  

1.7 Thesis Aims 

This research aimed to elucidate the rates and risks of T2D in people with AOD 

problems. It also aimed to review the current state of evidence on health risk communication 

amongst people with AOD to shed light on current practices, including the various methods 

and mediums for communicating health risk as well as to examine the impact of these 

practices on patient-related outcomes such as health behaviours and risk perception. Results 

from the review guided the development and trial of a brief online T2D risk communication 

intervention (T2D-RC) amongst people with AOD problems. Quantitative analyses, cross-

sectional surveys, and randomised controlled trials were used to address the following 

questions: 

1. What are the rates and risk of T2D amongst people with AOD problems?  

2. Is this population at greater risk of T2D as compared to the general population? 

3. What does the current literature state on health risk communication for people with 

AOD problems? 

4. Is a brief online T2D risk communication intervention feasible for delivery amongst 

people with AOD problems? 

1.8 Outline of Thesis 

This thesis is presented as four empirical studies, each of which has been prepared as 

a manuscript for publication in a peer-reviewed journal. Each chapter of this thesis presents 

one manuscript written for a specific journal, and as such, the structure of each manuscript is 

consistent with the style outlined by the journal for which it was written. 
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Chapter 2 contains a systematic review titled “Communication of health risk in 

substance-dependent populations: A systematic review of randomised controlled trials”, 

which has been published in Drug and Alcohol Review (see Appendix A for published 

manuscript). The systematic review provided a comprehensive overview of the current state 

of evidence on health risk communication amongst people with substance use problems. 

Chapter 3 contains a randomised controlled trial study titled “Enhancing Type 2 

Diabetes Risk Communication with Message Framing and Tailored Risk Feedback: An 

Online Randomised Controlled Trial”, which has been published in Australian Journal of 

Psychology (see Appendix B for published manuscript). This randomised controlled trial 

evaluated the effects of message framing and tailored risk feedback on T2D risk perception 

and behavioural intentions, and if these effects varied by level of alcohol consumption 

amongst an online sample of 347 participants. 

Chapter 4 contains a manuscript titled “High Rates and Risk of Diabetes among 

People with Alcohol and Other Drug Problems” which has been submitted for publication. 

This manuscript utilised pooled data, from both online studies and surveys from people 

attending residential alcohol and other drug treatment and provided an estimate of the rates of 

diabetes and T2D risk among people with AOD problems. A secondary data analysis was 

used to examine for a significant interaction effect between alcohol consumption and mental 

health disorder on T2D risk. 

Chapter 5 presents a randomised controlled trial titled “Online Diabetes Risk 

Communication for People Impacted by Alcohol and Other Drugs: A Randomized Controlled 

Trial”. This article has been submitted for publication. This randomised controlled trial 

assessed the effectiveness of an online T2D risk communication intervention (T2D-RC) in a 

sample of 459 people with AOD problems. 



33 

 

Chapter 6 contains a general discussion of the findings from these studies, as well as 

the conceptual and clinical implications of this thesis. Limitations and recommendations for 

future research in this field are also discussed.  
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Chapter 2: Communication of Health Risk in Substance Dependent Populations: A 

Systematic Review of Randomised Controlled Trials 

 

This chapter has been published in Drug and Alcohol Review. The chapter is identical to the 

published manuscript except for figure numbers (Figure 3, Figure 4, and Figure 5), table 

numbers (Table 2 and Table 3), and references to the Appendix (Appendix C), which have 

been altered to ensure uniformity in formatting across the thesis. 

 

Goh, M. C. W., Kelly, P. J., Deane, F. P., Raftery, D. K., & Ingram, I. (2021). 

Communication of health risk in substance-dependent populations: A systematic 

review of randomised controlled trials. Drug and Alcohol Review, 40(6), 920–936. 

https://doi.org/10.1111/dar.13249 

  

https://doi.org/10.1111/dar.13249


35 

 

Abstract 

Issues: Individuals with substance use problems are at greater risk of chronic diseases due to 

their unhealthy lifestyle behaviours (e.g., alcohol use, smoking, physical inactivity, poor 

nutrition). There is increasing evidence that health risk communication is crucial in 

improving risk perception and knowledge of chronic diseases, and both factors are associated 

with health behaviour change. The aim of this systematic review is to provide a 

comprehensive overview of the current state of evidence on health risk communication on 

people with substance use problems. 

Approach: A systematic search identified peer reviewed studies from the databases 

MEDLINE, PsycINFO, CINAHL, and Scopus. Data was extracted from the included studies 

and a narrative synthesis of the results was conducted. 

Key Findings: Eight articles, representing five unique studies, were included in the review. 

The overall risk of bias of the included studies was considered to be low. The studies 

evaluated the use of message framing and personalised/customised recommendations across 

smoking cessation and patient engagement with methadone maintenance treatment. Results 

revealed that message framing, specifically gain-framed messages, had a positive impact on 

smoking cessation. Risk perception, sex, and level of nicotine dependence were also found to 

be associated with smoking cessation.  

Implications and Conclusions: The limited number of studies provide preliminary evidence 

that health risk communication promotes smoking cessation. However, studies included in 

the review were characterised by heterogeneous methods and measures. Further investigation 

of health risk communication using adequately powered randomised controlled trial (RCT) is 

warranted. 
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Introduction 

Chronic diseases are a group of illnesses with persistent effects that tend to be 

debilitating over time (Australian Institute of Health and Welfare, 2015). It has been 

established that most chronic diseases (e.g. cardiovascular disease, cancer, diabetes) can be 

attributed to lifestyle factors (World Health Organization, 2005), however, people are still 

generally unaware of the negative impact of their unhealthy lifestyle behaviours and that 

changes to these lifestyle behaviours can help to decrease their risk of chronic diseases 

(Bairey Merz et al., 2017; Hamner & Wilder, 2008; Hoy, Rao, Nhung, Marks, & Hoa, 2013; 

Veluswamy et al., 2014). It is common for individuals to not fully comprehend or accurately 

perceive their risk of health diseases, which results in an overestimation or underestimation of 

actual risk (Rutherford et al., 2018; Saver, Mazor, Hargraves, & Hayes, 2014). Inaccurate risk 

perception is not only associated with unhealthy lifestyle behaviours (Waters et al., 2011), but 

also a lack of recognition of the need to change these lifestyle behaviours (Lloyd, 2001). 

Such findings are consistent with behaviour change theories, such as the Health Belief Model 

and Protection Motivation Theory (Janz & Becker, 1984; Prentice-Dunn & Rogers, 1986). 

These theories suggest that perception of risk in conjunction with other constructs such as 

self-efficacy and response efficacy are essential in promoting behaviour change (Janz & 

Becker, 1984; Prentice-Dunn & Rogers, 1986). Research has suggested that an important 

component of behavioural change is likely to be effective risk communication (Trevena, 

2014). 

Risk communication is defined as ‘the open two way exchange of information and 

opinion about harms and benefits, with the aim of improving the understanding of risk and of 

promoting better decisions about clinical management’ (Ahl et al., 1993). Research has 

suggested that effective risk communication could be dependent on the way health messages 

are framed, because different frames have been found to influence people’s attitudes, risk 
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perceptions, and risky behaviours (Glare et al., 2018; Updegraff & Rothman, 2013). The 

concept of message framing originated out of the work on Prospect Theory which proposes 

that people’s decisions are sensitive to the way information is presented (Tversky & 

Kahneman, 1985). There is an extensive literature, including meta-analyses (Gallagher & 

Updegraff, 2012) and systematic reviews (Latimer, Brawley, & Bassett, 2010), detailing the 

effects of message framing on health behaviours, attitudes, and perceptions. Key findings 

indicate that gain-framed appeals (e.g. physical activity improves health) tend to be more 

effective in promoting health-affirming (prevention) behaviours such as physical exercise 

(O’Keefe & Jensen, 2011), reduced alcohol use (Gerend & Cullen, 2008), and smoking 

cessation (Moorman & van den Putte, 2008), while loss-framed messages (e.g. physical 

inactivity worsens health) tend to be more effective in promoting illness-detecting (screening) 

behaviours such as engaging in sexually transmitted diseases (STD) screening (R. Garcia-

Retamero & Cokely, 2011), skin cancer detection (M. J. Lee & Kang, 2018), and 

mammography screenings (Gallagher et al., 2011). However, it is noteworthy that studies have 

mostly been conducted in non-substance dependent populations.  

The risk and burden of chronic diseases is greatest among those with social 

disadvantage, such as persons with substance dependence. These individuals tend to experience 

higher prevalence of major medical conditions and higher disease burden than non-substance 

dependent individuals (Bahorik, Satre, Kline-Simon, Weisner, & Campbell, 2017; Mertens, 

Lu, Parthasarathy, Moore, & Weisner, 2003; Weisner, Mertens, Parthasarathy, Moore, & Lu, 

2001). In line with the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, 

(DSM-5; American Psychiatric Association, 2013), this paper defines substance dependence 

as the persistent use of alcohol and other drugs (including nicotine) despite substantial adverse 

consequences. Persons with substance dependence often have an inaccurate perception of risk 

(Edlund, 2009; Weinstein et al., 2005) and engage in unhealthy lifestyle behaviours which put 
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them at higher risk of chronic diseases (Kelly et al., 2012). While studies have shown that risk 

communication can help to correct risk perception (Welschen et al., 2012) and motivate one to 

engage in a healthier lifestyle (Gallagher & Updegraff, 2012), it is unclear as to whether similar 

benefits could be observed in a substance dependent population. Health risk communication 

interventions are often inappropriately generalised across factors such as culture, race, 

ethnicity, language, literacy, access, and functional needs (Kreps, 2008) and these factors differ 

greatly between the general population and those with substance dependence. For example, 

people with substance dependence problems generally have lower levels of health literacy 

(Degan, Kelly, Robinson, & Deane, 2019) and studies have shown that not only is lower health 

literacy correlated with increased risk perception inaccuracy (Rutherford et al., 2018), it is also 

negatively associated with health behaviours (Geboers, Reijneveld, Jansen, & de Winter, 

2016). Given the potential benefits, further research is warranted to clarify the impact of health 

risk communication in the substance dependent population. 

In this systematic review, we aim to provide a comprehensive overview of the current 

state of evidence on health risk communication in people with substance use problems. 

Specifically, this review aims to: (1) report on current practices, including the various methods 

and mediums, for communicating health risk within the substance dependent population and, 

(2) examine the impact of these health risk communication practices on patient-related 

outcomes such as health behaviours, risk perception and understanding. 

Methods 

Protocol registration: The review protocol was registered with Prospero International 

Prospective Register of Systematic Reviews (registration number CRD42019120659) and can 

be accessed at https://www.crd.york.ac.uk/prospero/. The Preferred Reporting Items for 

Systematic review and Meta-Analysis (PRISMA) Protocol checklist (Moher, Liberati, 

https://www.crd.york.ac.uk/prospero/
https://www.crd.york.ac.uk/prospero/
https://www.crd.york.ac.uk/prospero/
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Tetzlaff, & Altman, 2009) was followed to identify and screen publications, extract data and 

describe the systematic review protocol. 

Information sources: Empirical sources were identified from the databases 

MEDLINE, PsycINFO, CINAHL, and Scopus for all publications preceding April 2020.  

Search strategy: Our search strategy was developed in Medline and adapted to other 

databases (see Appendix C). The searches were initially performed in January 2019 and 

updated in April 2020 using keywords and structured terms related to the concepts of 

communication, message framing, and a range of relevant substance-related key terms (e.g. 

substance use disorder [SUD], substance-related disorder). These terms were searched for in 

the abstract, title, keywords and subject of sources. Reference lists of identified sources were 

then screened to identify additional relevant studies. 

Eligibility criteria: Studies had to meet a total of four criteria to be included in the 

present analysis. Firstly, studies had to be published in English and in a scholarly, peer-

reviewed journal. We chose only to include published, peer-reviewed papers to enhance the 

quality of the studies included in our analyses and to allow for replication of our search 

methods. Secondly, similar to previous reviews of health risk communication (Gallagher & 

Updegraff, 2012; Waldron, van der Weijden, Ludt, Gallacher, & Elwyn, 2011), studies 

needed to evaluate health risk communication interventions (of any format) which focused on 

either disease prevention or health promotion behaviour. In this study, a health risk 

communication intervention is defined as a tool which provides information specifically 

around disease/chronic healthcare risks (excluding acute risks e.g., overdose). Notably, 

studies which assessed psychoeducation were excluded from this review. Essentially a 

therapeutic intervention, it is difficult to discern the extent of outcomes effects from 

psychoeducation that could be attributed to either the health risk communication framing or 

psychological elements. Thirdly, at least one of the following outcomes had to be assessed: 
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actual behaviour, behavioural intention or attitude, risk perception or knowledge of disease. 

These outcomes were selected since they are either directly related to behaviour or may lead 

to a later behaviour change. Lastly, the sample had to be of people with substance use 

problems. This included individuals who met criteria for SUD (based on the DSM-V) 

(American Psychiatric Association, 2013) or are accessing treatment specifically for 

substance use problems. In order to be as inclusive as possible, papers were not excluded on 

the basis of methodological rigour. We excluded studies that were case studies, conference 

abstracts, systematic reviews or meta-analyses. 

Study selection: Overall, eight articles representing five unique studies met the 

eligibility criteria and were included in the review. Initial screening of titles and abstracts was 

undertaken by MG, then identified full-texts were independently screened by MG and DR. 

Disagreements between the two reviewers were resolved by consensus, with II arbitrating any 

unresolved disagreements. Figure 3 shows the literature selection process. 

Data collection and items: Data were extracted by MG using a predefined data form 

developed using the participants, interventions, comparators, outcomes and study (PICOS) 

design approach (Moher et al., 2009). Specifically, the data extracted included: (1) study 

characteristics (study aim, study design, study setting), (2) selection of participants (inclusion 

criteria or method of recruitment/randomisation), (3) participant characteristics (age, sex or 

sample size), (4) intervention (risk tool used, method and format of risk communication, 

additional information or follow-up provided) and (5) outcome measures and results. 

Risk of bias in studies: Methodological quality was assessed independently by MG 

and DR using the Cochrane Collaboration's Risk of Bias tool (Higgins et al., 2011). This tool 

provides an overall risk of bias (“high,” “low,” or “unclear”) based on the following 

methodological characteristics: sequence generation, allocation concealment, blinding of 

participants and personnel, blinding of outcome assessment, incomplete outcome data, 
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selective outcome reporting, and “other” potential sources of bias. The two reviewers 

achieved 91.1% consistency in their independent ratings. Discrepancies in ratings were 

resolved through discussion and use of a third reviewer (II). To systematise the risk scores, 

Review Manager (Cochrane Community) was used.  

Data summary & synthesis: Data was summarised based on the specified aims of the 

review. A meta-analysis was not feasible due to the heterogeneity in study methods and 

measures. Statistically speaking, it was also not feasible to conduct a meta-analysis with such 

a small number of studies included in the review (Bradburn, Deeks, Berlin, & Russell 

Localio, 2007). Therefore, a narrative synthesis of findings was conducted. 

 
Figure 3. Prisma Flow Diagram
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Table 2  

Design Characteristics and Principal Results of Included Studies 

Article 
Sample size and 

sociodemographic 
Methods Key Findings 

Eades et al., 

2012  

Sample: 263  

 

Country: Australia 

 

Sex: Female 

 

Age: Not reported 

Setting: Antenatal clinics at Aboriginal community-

controlled health services located in urban communities. 

 

Year: June 2005 to December 2008, with all final follow-up 

sessions completed by December 2009. 

 

Procedure: A general practitioner and other health care 

workers delivered tailored advice and support to quit 

smoking to women in intervention group (n = 148) at their 

first antenatal visit, using evidence-based communication 

skills and engaging the woman’s partner and other adults in 

supporting the quit attempts. Follow-up visits were 

scheduled at 3–5 days and 7–10 days after the first antenatal 

visit to provide further support. Women who were still 

smoking at the 7–10-day visit were offered nicotine 

replacement therapy. The control (“usual care”) group (n = 

115) received advice to quit smoking and further support and 

advice by the GP at scheduled antenatal visits. 

 

Outcome Measures: Self-reported smoking status between 

36 weeks’ gestation and delivery 

 

Smoking Status 

• 87 (89%) women in intervention group and 72 

(95%) in usual care group were smokers (RR for 

intervention versus usual care, 0.93 [95% CI, 

0.86–1.08]; P = 0.212). No significant difference 

in smoking rates between both groups. 
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Lipkus, 

Ranby, 

Lewis, Toll, 

2013  

Sample: 40 couples 

 

Country: USA 

 

Sex: Not reported 

 

Age: 21 – 66 (M = 

42.2, SD = 10.2) 

Setting: Dual-smoker couples recruited using newspaper and 

web-based advertisements. 

 

Year: Not reported.  

 

Procedure: Couples completed a baseline survey through a 

phone interview. Couples were then scheduled to come for 

an in-person session and were randomised to review gain- or 

loss-framed messages that varied whether the outcomes 

influenced the individual or the couple. After reviewing the 

scenarios, participants in private evaluated the scenarios and 

completed additional measures. Participants completed a 1-

month follow-up phone survey individually. 

 

Outcome Measures: Desire to quit after reading messages 

and smoking behaviours at a 1-month follow-up. 

Desire to quit 

• No interactions between message frame and 

outcome focus on all measures of desire to quit 

(p values .36 to .90). 

• Participants in loss-framed condition reported 

higher desire to quit more than participants in the 

gain-framed condition (loss frame, M = 9.0, SD 

= 1.4; gain frame, M = 7.6, SD = 2.5).  

• Desire to quit for well-being of partner higher 

when participants read loss- rather than gain-

framed scenarios (loss frame, M = 9.2, SD = 1.2; 

gain frame, M = 8.3, SD = 1.9) and when they 

read scenarios focused on couple outcomes (M = 

9.1, SD-1.4) rather than individual focus (M = 

8.3, SD = 1.7). 

 

Effects on Smoking Behaviour at 1-Month 

Follow-up 

• No significant interaction between message 

frame and outcome focus on change in amount 

smoked from baseline to 1-month follow-up.  

• Participants in couple-focused outcome 

condition report fewer daily cigarettes (M = 7.8, 

SD = 6.6) than participants in individual-focused 

outcome condition (M = 12.0, SD = 10.5). 

• Message frame had no effect on number of 

cigarettes smoked at follow-up (F (1, 32.2) = 

1.05, ns). 

Moore et al., 

2017  

Trial 1 

Sample: 60 (CR=31, 

NCR=29) 

 

Country: USA 

 

Trial 1 

Setting: Patients receiving methadone treatment with 

continued illicit drug use  

 

Year: August 2014 to March 2015 

 

Trial 1 

• Ratings of system usability higher for 

customised recommendations (CR), but number 

of calls and total call time did not differ by 

condition. 

• No differences between conditions for frequency 

of illicit drug use per week. However, frequency 
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Sex: CR: 52% male 

(16/31), 48% female 

(15/31); NCR: 48% 

male (14/29), 52% 

female (15/29) 

 

Age: CR: M=43.6, 

SD=10.2; NCR: 

M=45.1, SD=10.7 

 

*CR=Customised 

Recommendations, 

NCR=No Customised 

Recommendations 

Procedure: Participants had access to the Recovery Line, a 

password protected, automated, computer-based, interactive 

voice response (IVR) system providing CBT-based modules. 

At beginning of each system call, all participants completed 

coping assessment of five question pairs, each corresponding 

to different CBT component. At end of assessment, patients 

in CR condition received a recommendation for one of the 

CBT components corresponding to assessed need and given 

option to proceed to recommended component or to access 

system’s main menu. Patients in NCR condition directed to 

the main menu after assessment. 

 

Outcome Measures: Total number of calls, total minutes of 

call time, ratings of self-reported coping efficacy, interest, 

perceived helpfulness, ease of system use, and self-reported 

drug use 

 

decreased from baseline (M = 2.4, SD = 2.1) to 

the end of the study across conditions, (M = 1.7, 

SD = 2.1; F (l, 55) = 7.23, p = .009).  

• No differences between conditions on the 

Effectiveness of Coping Behaviours Inventory 

(ECBI), but scores for all participants improved 

from baseline (M = 0.94, SD = 0.45) to the end 

of the study (M = 1.09, SD = 0.42, F (1, 58.3) = 

11.93, p = .001). 

 

Trial 2 

Sample: 67 

(Immediate=22, 

Short=23, Long=22) 

 

Country: USA 

 

Sex: Short: 55% male 

(12/22), 45% female 

(10/22); Immediate: 

52% male (12/23), 

48% female (11/23); 

Long: 55% male 

(12/22), 45% female 

(10/22) 

 

Age: Immediate: 

M=41.5, SD=10.3; 

Trial 2 

Setting: Patients receiving methadone treatment with 

continued illicit drug use  

 

Year: March to September 2015 

 

Procedure: Reminder messages (to call Recovery Line) 

were sent as short message service text messages. 

Participants were randomized to receive either immediate 

(daily at start of call window regardless of system use), short 

(2hrs after the end of call window if participant did not call 

that day), or long (48 hr after end of call window if 

participant did not call during time period) reminder message 

latencies. Participants were also pseudorandomized to 

receive either gain or loss-framed reminder messages. 

 

Outcome Measures: Total number of calls, total minutes of 

call time, ratings of self-reported coping efficacy, interest, 

Trial 2  

• Neither outcome of likelihood of calling the 

system following a reminder message nor call 

length following a reminder differed 

significantly by reminder frame (gain or loss), 

nor did reminder frame interact with assigned 

latency condition or sex. 

• Self-reported frequency of illicit drug use did not 

differ by condition or sex, no significant 

interactions.  

• Significant reduction in self-reported frequency 

of illicit drug use during study for all groups, F 

(1, 50) = 12.28, p = .001 
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Short: M=41.9, 

SD=12.6; Long: 

M=39.6, SD=10.3 

 

perceived helpfulness, ease of system use, and self-reported 

drug use 

Toll et al., 

2007  

Sample: 249 (Gain-

frame=124, Loss-

frame=125) 

 

Country: USA 

 

Sex: 48% male 

(120/249), 52% 

female (129/249), 

(Gain-frame: 48.4% 

male; Loss-frame: 

48.0% male) 

 

Age: 18 to 70 

(Overall M=42.65, 

SD=11.54; Gain-

frame: M=42.4, 

SD=11.47; Loss-

frame: M=42.9, 

SD=11.56) 

Setting: Smoking cessation clinical trial. 

 

Year: February 17, 2003 to July 29, 2004, and the last 

follow-up appointment was completed on March 2, 2005 

 

Procedure: At baseline visit, participants were randomly 

assigned to either a gain- or loss-framed condition, in which 

they received factually equivalent video and printed 

messages encouraging smoking cessation that emphasized 

either the benefits of quitting (gains) or the costs of 

continuing to smoke (losses), respectively. Participants 

returned for a research session the day before their target quit 

date (i.e. 1 week after they started medication). Following 

that, participants returned every 2 weeks to complete short 

batteries of questionnaires and to receive medication refills 

as well as gain/loss-framed materials. All participants 

received open label sustained-release bupropion (150mg/day 

for first 3 days, and thereafter 300 mg/day) for the 7-week 

treatment period.  

Follow-up assessments were scheduled for 3 and 6 months 

after the target quit date. Participants received framed 

follow-up letters at Weeks 10 and 19, which encouraged 

them to remain abstinent by reinforcing the benefits of 

quitting smoking or the costs of not quitting for the gain- and 

loss-framed conditions, respectively. 

 

Outcome Measures: Continuous 6-week abstinence from 

quit date, point prevalence abstinence over last 7 days of 6-

Smoking Outcome 

• Treatment completers: Significant main effect 

for message framing favouring gain-framed 

condition for continuous abstinence, χ2 (1, N = 

170) = 4.87, p = .03 (47.6% vs. 35.2%; adjusted 

OR = 2.74, CI = 1.12, 6.68). 

• Rate of treatment completion did not differ 

between both groups (gain-framed = 66.1%, 

82/170; loss-framed = 70.4%, 88/170; p = .47), 

and baseline characteristics of completers in each 

group were similar. 

 

Time to First Cigarette 

• Participants in gain-framed condition reported 

significantly longer time to relapse, χ2 (1, N = 

249) = 5.70, p = .02.  

• Significant effect for sex, favouring men, χ2 (1, 

N = 249) = 8.65, p < .01; and significant 

interaction of Message Framing × sex, χ2 (1, N = 

249) = 4.52, p = .03. Interaction shows women 

exposed to gain-framed messages and men given 

either gain- or loss-framed messages showed 

decreased vulnerability to relapse, as compared 

with women who received loss-framed 

messages. 
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week treatment time period, 7-day point prevalence 

abstinence at 3- and 6-month follow-up appointments, 

survival analyses for time to first cigarette during study 

treatment 

Toll et al., 

2010  

Sample: 2032 

smokers (Gain-

framed=810, 

Standard care=1222) 

 

Country: USA 

 

Sex: 56.7% female 

(Gain-framed= 59.1% 

female, Standard 

care= 55.2% female) 

 

Age: ≥18 (M=46.7, 

SD=13.7; Gain-

framed: M=47.2, 

SD=13.4; Standard 

care=: M=46.4, 

SD=13.9) 

 

Setting: Smoking cessation assistance through a state 

Quitline. 

 

Year: March 10, 2008 to June 13, 2008 

 

Procedure: All clients received an initial intake telephone 

call that included medical screening for a 2-week starter pack 

of NRT. Based on the random assignment of their telephone 

specialist, they then received a web-based structured 

interview and either: (1) gain-framed or (2) standard-care 

counselling. All callers were mailed NYSSQL smoking 

cessation printed materials consistent with their experimental 

condition. Clients then received a 2-week follow-up 

telephone call and counselling by an NYSSQL specialist 

consistent with their experimental condition and a 3-month 

follow-up telephone interview by an independent survey 

group blind to message condition. 

 

Outcome Measures: Treatment fidelity, smoking cessation, 

quit attempts, medication adherence, positive health 

expectancies 

Smoking Outcomes 

• Statistically significant effect favouring gain-

framed group compared to standard-care group 

for 24-hour abstinence in 2-week follow-up 

survey (P < .001; Wald = 19.8; df = 1; n = 1027; 

99 [23.3%] of 424 abstinent in gain-framed 

group vs 76 [12.6%] of 603 in standard-care 

group; odds ratio [OR] = 2.1; 95% CI = 1.5 to 

2.9). 

Quit Attempts 

• At 2-week follow-up, significantly more 

participants in gain-framed group than in 

standard-care group made an attempt to quit 

smoking ( P < .001; Wald = 28.6; df = 1; n = 

1027; 132 [31.1%] of 424 in gain-framed group 

vs 101 [16.7%] of 603 in standard-care group; 

OR = 2.2; 95% CI = 1.7 to 3.0). 

 

Fucito, 

Latimer, 

Salovey, 

Toll, 2010.  

 

*Secondary 

analysis of 

Sample, Country, 

Sex, Age: See Toll et 

al., 2007 

Setting, Year, Procedure: See Toll et al., 2007 

 

Outcome Measures: Continuous 6-week abstinence from 

quit date, 7 day point prevalence abstinence over the last of 

the 6-week treatment period, 12 week follow-up and 24 

week follow-up, latency to smoking lapse during the 6-week 

treatment period 

• In high dependent smokers, those exposed to 

gain-framed messages more likely to be 

continuously abstinent (36%) than those exposed 

to loss framed messages (15%) (χ2 (1) =6.89, 

p=.01).  

• No differential effect of gain- versus loss-framed 

message on continuous smoking abstinence 
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data from 

Toll et al., 

2007 

among low-dependent smokers (χ2 (1) =0.39, 

p=.53). 

• In high-dependent smokers, exposure to gain-

framed messages associated with greater 

likelihood of being abstinent than exposure to 

loss-framed messages (26% vs. 12%, χ2 (1) 

=3.82, p=.05; 19% vs. 7%, χ2 (1) =4.02, p<.05). 

Fucito et al., 

2011  

 

*Secondary 

analysis of 

data from 

Toll et al., 

2010 

Sample, Country, 

Sex, Age: See Toll et 

al., 2010 

Setting, Year, Procedure: See Toll et al., 2010 

 

Outcome Measures: Nicotine dependence, point prevalence 

smoking abstinence (at 3-month follow-up), number of 

cigarettes smoked (at 3-month follow-up) 

 

• No interaction of nicotine dependence scores and 

message condition on the likelihood of achieving 

7-day point prevalence smoking abstinence at the 

3-month follow-up contact. 

• Daily cigarette intake at 3 months was greater 

among smokers with higher nicotine dependence 

scores and that this effect was larger in the 

standard-care condition than the gain-framed 

condition. 

• Among smokers who received standard-care 

messages, those who reported higher baseline 

nicotine dependence scores reported smoking 

more cigarettes per day and less frequent NRT 

use at 3-month follow-up than smokers who 

reported lower nicotine dependence scores. 

Toll et al., 

2008  

 

*Secondary 

analysis of 

data from 

Toll et al., 

2007 

Sample, Country, 

Sex, Age: See Toll et 

al., 2010 

Setting, Year, Procedure: See Toll et al., 2010 

 

Outcome Measures: Perceived risk for smoking cessation 

• Participants who anticipated high perceived risk 

associated with smoking cessation had fewer 

mean days to first cigarette (M=16.35, SE=1.70), 

compared with participants with low perceived 

risk (M=20.85, SE=1.57).  

• Simple effects analyses of three-way interaction 

demonstrated females with low perceived risk of 

quitting had longer duration of abstinence (i.e., 

more days on average to their first cigarette) if 

they received the gain-framed, as opposed to 

loss-framed intervention, F(1, 56)=5.33, p<.03.  

• Females with low perceived risk of quitting in 

gain framed condition had higher rate of 
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abstinence (68.4%) as compared with those in 

loss framed condition (31.6%), χ2 (1) =6.76, 

p<.01.  
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Results 

Study selection: Figure 3 shows the study selection process and reasons for study 

exclusions at each stage of the review. Of the 3,420 records screened, 57 full-text articles 

were assessed for eligibility and eight were included in the review.  

Study characteristics: Study characteristics for the eight articles included in the 

review are presented in Table 2. Notably, three out of the eight articles (Fucito et al., 2011; 

Fucito et al., 2010; Toll et al., 2008) consisted of studies which conducted secondary analyses 

of data from original studies (Toll et al., 2010; Toll et al., 2007) that were also included in the 

review. Of the five articles with unique studies, there was an overlap in the group of authors 

for three articles (Isaac M. Lipkus, Ranby, Lewis, & Toll, 2013; Toll et al., 2010; Toll et al., 

2007) which suggested that the research in this area has been particularly niche and limited. 

All five unique studies were randomised controlled trials conducted in the US or Australia, 

and published in English. Out of the five unique studies, one study was conducted in the 

2000s (Toll et al., 2007) while the other four studies were conducted in the 2010s (Eades et 

al., 2012; Isaac M. Lipkus et al., 2013; Moore et al., 2017; Toll et al., 2010). Notably, there 

were considerable heterogeneity in the participants, interventions and outcomes for the 

studies included. 

 

Figure 4. Risk of bias graph: Review authors' judgements about each risk of bias item presented as 

percentages across all included studies. 
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Assessment of risk of bias: The overall risk of bias was considered to be low (Figure 

4). Three out of eight articles (Fucito et al., 2011; Fucito et al., 2010; Toll et al., 2008) 

consisted of secondary analyses of data and therefore the methods reported in these articles 

were likely to be similar to the original studies despite not being fully reported in each of the 

articles. Of the five unique studies (Figure 5), two were considered to have a low summary 

risk of bias, having met all the specified criteria (Toll et al., 2010; Toll et al., 2007), one was 

considered to have a relatively low risk of bias with the selection bias of allocation 

concealment being unclear (Moore et al., 2017), and two studies were considered to have an 

unclear or high risk of bias (Eades et al., 2012; Isaac M. Lipkus et al., 2013). 

 

Figure 5. Risk of bias summary: Review authors' judgements about each risk of bias item for each 

included study. 
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Table 3  

Summary of Risk Communication by Type of Method and Medium 

Study 

Method Medium 

Message Framing Message Latency 

(Immediate/Short/ 

Long) 

 

Tailoring/ 

Customized 

Recommendations 

 

Standard 

care 
Counselling Videos 

Printed 

Materials, 

Handouts, 

Scenarios 

Telephone 

(i.e. calls or 

text 

messages) 

Gain-

frame 

Loss-

frame 

Eades et al., 2012    ✓ ✓ ✓  ✓  

Fucito et al., 2011a ✓    ✓ ✓  ✓ ✓ 

Fucito, L. M., Latimer, A. E., 

Salovey, P., & Toll, B. A., 2010b 
✓ ✓     ✓ ✓  

Lipkus, I. M., Ranby, K. W., 

Lewis, M. A., & Toll, B., 2013 
✓ ✓

  ✓
c    ✓  

Moore et al., 2017   ✓ ✓ ✓    ✓ 

Toll et al., 2010 ✓    ✓ ✓  ✓  

Toll et al., 2007 ✓ ✓     ✓ ✓  

Toll et al., 2008b ✓ ✓     ✓ ✓  

a Secondary analysis of Toll et al., 2010. 
b Secondary analysis of Toll et al., 2007. 
c Customized to individual or couple outcome.  
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Formats of Risk Communication: As seen in Table 3, there was a variety of mediums 

used to communicate risk among the studies included in the review. Most studies used a 

combination of mediums to communicate risk. All but one unique study had made use of 

printed materials (e.g., handouts) as one of the ways to communicate risk to participants 

(Eades et al., 2012; Isaac M. Lipkus et al., 2013; Toll et al., 2010; Toll et al., 2007). Other 

mediums included the use of videos (Toll et al., 2007), counselling (Eades et al., 2012; Toll et 

al., 2010), and telephone calls and text messages (Moore et al., 2017).  

Summary and Synthesis of Results 

Summary of Individual Studies: The different methods for risk communication are 

presented in Table 3. Overall, the five unique studies from the eight articles included in the 

review examined the impact of message framing, message latency, tailoring and customised 

recommendations. The majority of studies assessed smoking cessation related outcomes 

(Eades et al., 2012; Fucito et al., 2011; Fucito et al., 2010; Isaac M. Lipkus et al., 2013; Toll 

et al., 2010; Toll et al., 2007; Toll et al., 2008), while one study investigated patient 

engagement and use of the Recovery Line, a password-protected, automated, computer-

based, Interactive Voice Response (IVR) system providing Cognitive Behavioural Therapy 

(CBT) based modules for methadone maintenance treatment (Moore et al., 2017).  

Eades et al. (2012) investigated the effectiveness of an intensive quit-smoking 

cessation intervention for 263 pregnant Aboriginal and Torres Strait Islander women on 

smoking rates at 36 weeks’ gestation. For women in the intervention group, intervention 

commenced at their first antenatal visit. A general practitioner and other health care workers 

delivered smoking cessation tailored advice and support to the women using evidence-based 

communication skills and engaged the woman’s partner and other adults in supporting the 

quit attempts. Follow-up visits were scheduled at 3–5 days and 7–10 days after the first 

antenatal visit to provide further support. Women who were still smoking at the 7–10-day 
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visit were offered nicotine replacement therapy. The control (“usual care”) group received 

advice to quit smoking and further support and advice by the GP at scheduled antenatal visits. 

Self-reported smoking status (validated with a urine cotinine measurement) between 36 

weeks’ gestation and delivery was measured. At 36 weeks, there was no significant 

difference between smoking rates in the intervention group and the usual care group. 

Isaac M. Lipkus et al. (2013) explored 40 dual-smoker couples’ smoking behaviours 

to manipulations that cross message framing with outcome focus. Outcome focus refers to the 

effects that continuing to smoke or quitting have on the individual or couple. Couples, aged 

21-66 (M = 42.2, SD = 10.2), completed a baseline survey and were randomised to one of 

four conditions, using a 2 (frame: gain/loss) by 2 (outcome focus: individual/couple) factorial 

design. Main outcomes were desire to quit after reading messages and smoking behaviours at 

a 1-month follow-up. Participants who received the loss-framed scenarios rated them as 

portraying the disadvantages of continued smoking significantly more so than participants 

who received the gain-framed scenarios. Additionally, participants in the loss-framed 

condition reported that the scenarios significantly increased their desire to quit smoking when 

compared to participants in the gain-framed condition. Similarly, the desire to quit smoking 

for the well-being of a partner was significantly higher when participants read loss- rather 

than gain-framed scenarios and when they read scenarios that focused outcomes on the 

couple rather than the individual. However, there was neither an effect for message frame on 

number of cigarettes smoked nor a significant interaction effect between message frame and 

outcome focus on smoking reduction (as measured by the number of cigarettes per day) from 

baseline to 1-month follow-up. 

Toll et al. (2007) evaluated the effects of message framing in a smoking cessation 

clinical trial using bupropion. There were 249 participants, aged 18-70 (M = 42.7, SD = 11.5), 

who were randomly assigned to either a gain- or loss-framed condition. They received 
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factually equivalent video and printed messages encouraging smoking cessation that 

emphasised either the benefits of quitting (gains) or the costs of continuing to smoke (losses), 

respectively. All participants received open label sustained-release bupropion (300 mg/day) 

for 7 weeks. Follow-up assessments were scheduled for 3 and 6 months after the target quit 

date. Results found that participants in the gain-framed condition rated the video as focusing 

significantly more on the benefits of quitting smoking while participants in the loss-framed 

condition rated the video as focusing more on the costs of continuing to smoke. Participants 

in the gain-framed condition reported a significantly longer time to relapse after cessation, χ2 

(1, N = 249) = 5.70, p = .02. There was also a significant main effect for message framing 

favouring gain-framed condition for continuous 6-week abstinence from the quit date, χ2 (1, 

N = 170) = 4.87, p = .03 (47.6% vs. 35.2%; adjusted OR = 2.74, CI = 1.12, 6.68). 

Using the same data, Toll et al. (2008) conducted secondary analysis to examine how 

sex differences in perceptions of the risks associated with quitting (e.g. weight gain, negative 

affect) influence the effects of framed interventions. Results indicated that women had 

significantly higher perceived risks from quitting than men. Additionally, women who 

received gain-framed messages and who had low perceived risks from cessation had longer 

duration of abstinence (i.e. more days on average to their first cigarette), as opposed to those 

who received loss-framed messages, F (1, 56) = 5.33, p < .03. Females with low perceived 

risk of quitting in gain framed condition also had higher rate of abstinence (68.4%) as 

compared with those in loss framed condition (31.6%), χ2 (1) = 6.76, p < .01. Notably, 

participants who expected that quitting smoking would be associated with high perceived 

risks reported fewer days to their first cigarette (M = 16.35, SE = 1.70), as compared with 

those with low perceived risk (M = 20.85, SE = 1.57). 

Fucito et al. (2010) also conducted secondary analysis of data from Toll et al. (2007) 

to examine nicotine dependence as a moderator of message framing effects on smoking 
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cessation. Nicotine dependence was measured using the Fagerström Test for Nicotine 

Dependence (Heatherton, Kozlowski, Frecker, & Fagerström, 1991), while smoking 

abstinence was coded categorically (0 = abstinent, 1= smoking) and defined as self-reported 

abstinence during the specified post quit treatment period and an expired air CO level ≤10 

ppm (Verification, 2002). Among high dependent smokers, gain-framed messages were 

associated with being continuously abstinent (i.e. 6 weeks following quit date), greater 

likelihood of being abstinent (at 12-week and 24-week follow-up), and a longer latency to 

smoking lapse as compared to loss-framed messages.  

Toll et al. (2010) studied the efficacy of a free telephone-based smoking cessation 

service. Participants were 2032 smokers (mean age = 46.7, SD = 13.7) who called the New 

York State Smokers’ Quitline and they were randomly exposed to either gain-framed or 

standard care smoking cessation counselling. All medically eligible callers also received 

nicotine replacement therapy. Subsequently, all treated smokers were contacted for 2 week 

and 3-month follow-up interviews. Results indicated that a higher proportion of participants 

who received gain-framed counselling rated (1) the overall tone of their call as extremely 

positive, and (2) focused on benefits of quitting smoking as compared to participants who 

received standard-care counselling. At the 2-week follow-up survey, there were significantly 

more participants in the gain-framed group who made an attempt to quit smoking and stayed 

abstinent for at least 24-hours as compared to the standard-care group. However, at 3-month 

follow-up the differences between groups were not significant. 

Fucito et al. (2011) conducted secondary analysis of the data from Toll et al. (2010) 

and examined nicotine dependence as a potential moderator. At the 3-month follow-up, 

smokers who reported higher nicotine dependence scores were more likely to report smoking 

more cigarettes per day and this effect was greater in the standard-care condition than gain-

framed condition. Smokers with higher dependence scores who received standard-care 
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messages also were less likely to report use of nicotine medications compared with less 

dependent smokers, while there was no difference in those who received gain-framed 

messages. 

Moore et al. (2017) conducted two randomised trials to evaluate whether customised 

therapeutic recommendations (CR; Trial 1) or the characteristics of reminder messages 

(message frame and reminder latency; Trial 2) would affect patient engagement and use of 

the Recovery Line among methadone-maintained patients with continued illicit drug use. In 

Trial 1, 60 patients (mean age = 44.3, SD = 10.4) either received customised, system use 

recommendations or no recommendations on each Recovery Line call. In Trial 2, 67 

participants (mean age = 41.0, SD = 11.0) received either gain- or loss-frame reminder 

messages and were randomly assigned to immediate, short, or long term message latency. 

Participants received 24-hr access to the Recovery Line for either 2 weeks (Trial 1) or 4 

weeks (Trial 2). At the end of the Recovery Line access period, participants completed 

follow-up assessments. Trial 1’s results indicated that the ratings of system usability were 

higher for customised therapeutic recommendations, but number of calls and total call time 

did not differ by condition. In Trial 2, neither the likelihood of calling the system following a 

reminder message nor the call length following a reminder differed significantly by reminder 

frame (gain or loss), nor did reminder frame interact with assigned latency condition or sex. 

Synthesis of Results: Overall, the different types of message framing achieved its 

desired framing effects in the included studies. Gain-framed messages were perceived to be 

focused on benefits of quitting smoking while loss-framed messages were rated to be focused 

on the costs/disadvantages of smoking. Gain-framed messages were also perceived to be 

more positive as compared to loss-framed messages. 
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Albeit limited, the studies included in the review provided support for the use of 

message framing on smoking cessation related outcomes, though there was inconclusive 

evidence as to which message frame was more effective. Gain-framed messages appeared to 

be beneficial in leading to greater 24-hour abstinence, increased attempts to quit smoking and 

longer time to relapse but these effects did not persist in the long-term (Toll et al., 2010; Toll 

et al., 2007). Among smokers with higher levels of nicotine dependence, gain-framed 

messages were more effective in increasing abstinence, reducing daily cigarette intake, and 

led to longer latency to smoking lapse among smokers with higher nicotine dependence 

scores (Fucito et al., 2011; Fucito et al., 2010). However, there was contradictory evidence, 

which indicated that loss-framed messages were more effective in increasing participants' 

desire to quit as compared to gain-framed messages (Isaac M. Lipkus et al., 2013).  

Two studies investigated the effects of tailoring/customised recommendations on 

smoking cessation (Eades et al., 2012) and patient engagement/use of the Recovery Line 

(Moore et al., 2017). Both studies did not find any significant effect for the intervention.  

Discussion 

This systematic review is, to our knowledge, the first to review the current state of 

evidence on health risk communication in people with substance use problems. There are 

relatively few studies in the field of addiction that have examined the effects of health risk 

communication. Despite the extensive literature in the general population (e.g. non-substance 

dependent populations), only a small body of research, comprising eight articles, met the 

eligibility criteria and were included in this review. All eight articles consisted of randomised 

controlled trials, and three out of the eight articles involved secondary analyses of data 

appearing in other articles included in the review. We sought to (1) report on current 

practices, including the various methods and mediums, for communicating health risk within 

the substance dependent population, (2) examine the impact of these health risk 
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communication practices on patient-related outcomes such as health behaviours, risk 

perception and understanding. Findings from this review found printed handouts to be the 

most common medium of communication. Additionally, there was preliminary evidence for 

the use of gain-framed message framing in enhancing smoking cessation outcomes within the 

substance dependent population. Additionally, sex and perceived risk were found to moderate 

the effect of message framing on smoking cessation outcomes. However the systematic 

review is limited by the small number of studies and the significant heterogeneity in methods 

and measures of included studies. 

From studies included in the review, printed handouts were found to be the most 

common medium of risk communication. Similarly, other literature reviews have found 

written communication to be the most common means of communication in providing 

healthcare related information (Vermeir et al., 2015). This could be attributed to the 

advantages of written communication such as easy distribution among caregivers and family 

members or serving as a medico-legal value (B. Campbell et al., 2004). Furthermore with 

current technological advances, written communication has evolved towards a more 

immediate medium (e.g. email, text messages) and may therefore be preferred (Ferris, 2002). 

More importantly, though not examined in the included studies, the medium of health risk 

communication used (e.g. written vs face-to-face vs video) has been implied to have different 

effects on behavioural outcomes. Ogle and Baer (2003) found that the use of face-to-face 

feedback was significantly more effective in engaging female domestic violence shelter 

residents in substance abuse treatment as compared to a written feedback intervention. In 

contrast, White et al. (2006) found that students who received a written feedback-only 

intervention had similar reductions in alcohol consumption, prevalence of cigarette and 

marijuana use, and problems related to alcohol and drug use as compared to students who 

received a brief motivational interview intervention (i.e. face-to-face intervention). These 
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results suggest the importance of considering the medium of communication when conveying 

feedback (or risk) to individuals. Future studies are recommended to investigate the 

differences in behavioural outcomes based on medium of risk communication in substance 

use services.   

Findings from this review provide preliminary evidence for the use of gain-framed 

message framing in enhancing smoking cessation outcomes within the substance dependent 

population. Not only did it contribute to positive smoking cessation related outcomes, such as 

increased attempts in quitting and longer time to relapse, these effects were also more 

pronounced among smokers with higher levels of nicotine dependence. In addition, recent 

studies have also indicated that people with substance dependence problems preferred 

positive messages, which are consistent with gain-framed messages, as opposed to negative 

or confrontational messages (Muench, Weiss, Kuerbis, & Morgenstern, 2013; Tofighi, 

Grossman, Bereket, & Lee, 2016). These results suggest a viable intervention within the 

substance dependent population where nicotine dependence is highly prevalent (Baca & 

Yahne, 2009). Notably, this population is more vulnerable to the effects of smoking than 

general populations and are far more likely to die from a smoking-related illness than from 

their other drugs (Mendelsohn & Wodak, 2016). While people with substance dependence 

problems are found to be as motivated to quit smoking as those who smoke in the general 

population (Cookson et al., 2014), quit rates are lower and relapse is more common 

(Thurgood, McNeill, Clark-Carter, & Brose, 2016). Considering the benefits and preference 

of gain-framed messages, it is suggested to be a key factor in improving smoking cessation 

outcomes within the substance dependent population. 

Sex and perceived risk were found to be factors that moderated the effect of message 

framing on smoking cessation outcomes. This corroborates research in other health 

behaviours (e.g. HIV testing, condom use, breast cancer screening, and HPV vaccination) 
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which have similarly established the importance of sex and perceived risk in moderating the 

impact of framed messages (Apanovitch, McCarthy, & Salovey, 2003; Kiene, Barta, 

Zelenski, & Cothran, 2005; H. J. Kim, 2012; Nan et al., 2016). The current review extends 

these findings to people in treatment for substance dependence by demonstrating that 

perceived risk of smoking cessation and sex interact such that women with low perceptions of 

risk are particularly sensitive to gain-framed messages. Though preliminary, this suggests 

that individuals, and in particular women, who view smoking cessation as a risk may need 

messages that address their specific risks with an additional emphasis on building self-

efficacy strategies to overcome the perceived barriers of smoking cessation. Nicotine 

dependence was also found to be a moderator , as findings indicated that smokers with higher 

nicotine dependence reported more negative outcomes (e.g. smoking more cigarettes per day, 

less likely to report use of nicotine medications).. This was an important finding as 

individuals with greater levels of nicotine dependence are not only less likely to make an 

attempt to quit, but also find it more difficult to do so (Hyland et al., 2004; Vangeli, 

Stapleton, Smit, Borland, & West, 2011). Therefore, understanding the mechanisms of 

change (e.g., risk perception) in smoking, particularly for individuals with higher nicotine 

dependence levels, is crucial in the development of effective smoking cessation interventions. 

Subsequently, researchers have found preliminary evidence for differences in information 

processing and motivation to be key theoretical explanations when designing health messages 

for individuals with higher nicotine levels; however results are inconclusive and these factors 

have yet to be examined in the substance dependent population (Jung & Villegas, 2011; 

Moorman & van den Putte, 2008). It is proposed that future research continues to explore the 

interaction between nicotine dependence and message framing so as to elucidate the change 

processes and aid the development of effective interventions in smoking cessations for 

individuals who are most at risk.    
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Two studies which investigated personalised/customised recommendations were 

included in the review. The lack of a significant effect found in either study was conflicting 

with what the current literature on personalised/customised recommendations suggest (e.g. 

Noar, Benac, & Harris, 2007; Wanyonyi, Themessl-Huber, Humphris, & Freeman, 2011). 

One viable explanation could be the methodological limitations within the two studies. One 

study had a high loss to follow-up, lack of allocation concealment, and potential 

contamination between groups (Eades et al., 2012), while the other study likely had a lack of 

power to detect smaller effect sizes due to a small sample (Moore et al., 2017). This 

highlights a pertinent issue for research in the substance dependent population as it often 

suffers from a lack of control and methodological rigor which further compounds the 

complexities of treatment for these individuals (Carroll, 1995; Tripodi, 2009). It is imperative 

that future studies take on more rigorous research and avoid methodological limitations to 

ensure that treatment providers are able to advocate the most effective treatment services 

available for the substance dependent population.  

While studies included in the review are severely restricted to smoking cessation 

outcomes, literature in the general population suggest that it might be worthwhile for future 

research to investigate health risk communication (e.g. message framing and message 

tailoring) on other health behaviours in the substance dependent population. A systematic 

review found promising evidence to support the use of tailored messages, gain-framed 

messages, and self-efficacy change messages in encouraging physical activity (Latimer et al., 

2008). Similarly, results from a systematic review and meta-analysis of face-to-face 

communication of tailored health messages demonstrated a significant and positive effect of 

face-to-face tailored messaging upon participants’ health behaviours (e.g. weight change, 

alcohol reduction; Wanyonyi et al., 2011). Considering the potential benefits of positive 
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lifestyle changes for people with substance dependence problems, it is imperative to expand 

research on health risk communication in other health behaviours in this population.  

This systematic review has several limitations. The limited number of studies 

precludes substantive conclusions and highlights that this is still an emerging field that 

requires further research. It is possible that studies examining health risk communication 

have been conducted in treatment service settings, yet the reports of these studies have not 

been made publicly available. As such, our systematic review is not immune to publication 

bias, as we were unable to access and include such potential studies due to our search 

strategy. More importantly, there was significant heterogeneity in the method of recruitment, 

types of outcome measures and duration of follow-up across the included studies.  

Recommendations for future research: Given that there were few studies, this 

systematic review is unable to make definitive recommendations for practice. However, it 

highlights the need for additional research in this area. There is a need for more RCTs, with 

better methodological designs and methods that target risk not only in the area of smoking 

cessation but to expand to other health behaviours or disorders (e.g., diabetes) in this 

population. Research should also examine the impact of communication medium on 

behavioural outcomes. This should be followed by controlled experimental research to 

determine if there is an interaction between communication medium and message framing or 

message tailoring on behavioural outcomes. Researchers should continue to explore the 

moderation effects of sex, perceived risk, and nicotine dependence. This research will help to 

refine and advance current message framing postulates by specifying more precisely when 

gain- and loss-framed messages will be most effective. 

Conclusions: Given that changing behavioural intentions does not necessarily lead to 

behaviour change (Webb & Sheeran, 2006), the most meaningful outcome one can hope for 

in an intervention is a change in actual behaviour. This is all the more important in the 
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substance dependent population, which suffers from a high risk of chronic diseases due to 

their history of substance use and unhealthy lifestyle (Brick, 2012). Although the relative 

benefits of message framing still require clarification, it is clear that health risk 

communication more often than not results in improved attitudes, intentions and/or 

behaviours. As the literature grows, it is hoped that more refined subgroup analyses will be 

possible to allow for a better understanding of the effects of health risk communication in this 

population.  
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Chapter 3: Enhancing Type 2 Diabetes Risk Communication with Message Framing 

and Tailored Risk Feedback: An Online Randomised Controlled Trial 

 

This chapter has been published in Australian Journal of Psychology. The chapter is identical 

to the published manuscript except for figure number (Figure 6), table numbers (Table 4, 

Table 5, Table 6, and Table 7), and references to the Appendix (Appendix D, E, and F), 

which have been altered to ensure uniformity in formatting across the thesis. 
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Abstract 

Objective: Type 2 diabetes (T2D) risk communication may help individuals better 

understand their risk and motivate behavioural changes. There is a wealth of research in 

health risk communication which suggest the effectiveness of message framing and tailored 

risk feedback; however, little is known about their potential utility when used concurrently 

and in high-risk population approaches to T2D prevention.  

Methods: This study evaluated the effects of message framing and tailored risk 

feedback on T2D risk perception and behavioural intentions, and if these effects were varied 

by level of alcohol consumption. 347 online participants were stratified by levels of alcohol 

consumption and subsequently randomised to receive T2D information, risk estimates, and 

lifestyle recommendations that were subjected to 4 different message framing and tailoring 

manipulations.  

Results: No significant differences were observed in T2D risk perceptions or 

behavioural intentions by study arm. However, T2D risk perception scores and accuracies, 

and behavioural intentions significantly increased post-intervention across all conditions.  

Conclusions: Despite the lack of impact of message framing or message tailoring, 

this study suggests that a brief online T2D risk communication can help to correct risk 

perceptions and increase behavioural intentions. These preliminary findings are encouraging 

and support the continued development of online risk assessment and communication to help 

combat the current T2D epidemic. 
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Introduction 

Diabetes is one of the leading causes of death in the world (World Health 

Organization, 2020). The number of adults living with diabetes has almost quadrupled since 

1980 to 422 million adults, and the dramatic increase is largely due to the rise in Type 2 

diabetes (T2D; World Health Organization, 2016b). As a ‘modifiable disease’, up to 58% of 

T2D cases can be delayed or prevented by making positive changes to one’s lifestyle 

(Diabetes Australia, 2015b). However, despite the strong association between modifiable 

lifestyle factors (e.g. physical activity, diet) and T2D risk, most at-risk individuals do not 

engage in these T2D risk-reducing behaviours (Geiss et al., 2010). Additionally, it is 

unknown how many of these individuals who do engage actually achieve the targets shown to 

be of benefit in reducing their risk of T2D. One potential barrier could be gaps in people's 

knowledge and awareness about T2D symptoms and risk factors, which has resulted in 

discrepancies between reported awareness, motivation, and behaviour (Kayyali et al., 2019). 

The identification and communication of modifiable risk factors, via T2D risk assessment, 

presents a viable intervention that may help at-risk individuals better understand their T2D 

risk and motivate risk-reducing behavioural changes.  

T2D risk assessments are increasingly accessible to the public. Online tools such as 

the Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK; Chen et al., 2010) and 

the Finnish Diabetes Risk Score (FINDRISC; Lindström & Tuomilehto, 2003) provide T2D 

risk estimates within minutes using several questions about diabetes risk factors and 

straightforward anthropometric measurements. This form of risk communication is 

categorised as personalised/tailored risk feedback, in which the risk communicated is based 

on the recipient’s individual characteristics. Compared to general health warnings, providing 

tailored risk feedback is more relevant to the individual and is therefore thought to be better 

processed, understood and more likely to lead to behavioural changes (Edwards et al., 2000). 
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Tailored risk feedback has been shown to correct subjective risk perception (Hovick et al., 

2014), improve rational decision-making (Hembroff et al., 2004), ensure adherence to 

recommended screening and health behaviours (Edwards et al., 2013), and identify those who 

may benefit from health interventions (Chen et al., 2010). With the feasibility, benefits, and 

ease of access to these online T2D risk assessment tools, health agencies and governments 

have embraced and widely utilised them in public health campaigns for primary prevention 

against T2D (Johnson et al., 2015). 

Providing risk estimates and correcting risk perceptions may not be enough to 

significantly change behavioural intentions and drive health behaviours (Holmberg & 

Parascandola, 2010). Research in the cognitive and decision sciences has suggested that 

effective risk communication could be dependent on the way health messages are framed, 

because different frames can influence perceptions of risk and people’s decisions (Glare et 

al., 2018). Originating out of work on prospect theory, message framing posits that people’s 

decisions are sensitive to the way information is presented (Tversky & Kahneman, 1985). 

Specifically, people will act to avoid risks when considering the potential gains afforded by a 

decision (they are risk averse in their preferences) but are willing to take risks when 

considering the potential losses afforded by their decision (they are risk seeking in their 

preferences). Accordingly, gain-framed messages emphasize the benefits of taking actions 

and are argued to be more effective in promoting health-affirming (prevention) behaviours 

(e.g. physical activity; O’Keefe & Jensen, 2011). These behaviours primarily prevent the 

onset of an illness and maintain a person’s current health status, therefore adopting a 

prevention behaviour is a relatively safe option and the primary risk associated with these 

behaviours concerns the decision not to act. In contrast, loss-framed messages emphasize the 

costs of failing to act and tend to be more effective in promoting illness-detecting (screening) 

behaviours (e.g. breast cancer screening; Gallagher et al., 2011). These behaviours detect the 
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presence of a health problem and inform people if they are symptomatic or ill, therefore 

initiating the behaviour may be seen to be a risky decision. Hence the use of gain-framed 

messages, in addition to personalised/tailored risk feedback, could be advantageous in 

spurring individuals to make lifestyle changes that reduce their T2D risk.  

Currently no study has sought to assess the combined effects of tailored risk feedback 

and message framing, though research on both types of message manipulations suggest 

promising results should they be used in combination. Meta-analyses and systematic reviews 

of either message framing or message tailoring tend to indicate a significant, though small, 

effect on health-related intentions and behaviours (D. P. French, Cameron, Benton, Deaton, 

& Harvie, 2017; Gallagher & Updegraff, 2012). With the combination of both message 

manipulations, individuals may achieve a more accurate risk perception (through 

personalised/tailored risk feedback) and feel more motivated to make positive lifestyle 

changes (from receiving a gain-framed message). This may lead to a larger effect on health-

related intentions and behaviours than just using either manipulation alone.  

People at high risk of T2D include individuals who have a substance use disorder, 

with a recent study indicating that 48% high-risk diabetes adults had substance use disorder 

recorded in their medical records (Wu et al., 2018). It is surprising that T2D has been 

understudied in people with substance use disorder  (Walter et al., 2016), given they 

commonly report unhealthy lifestyle behaviours that puts them at higher risk (Kelly et al., 

2012; Vancampfort et al., 2019). People with alcohol use disorder are of particular 

significance due to their high levels of alcohol consumption. It is understood that heavy 

alcohol consumption can lead to negative consequences such as weight gain and high blood 

pressure which are risk factors of T2D (National Diabetes Services Scheme, 2020). A recent 

meta-analyses of T2D in people with alcohol use disorder found that the T2D prevalence rate 

observed in people with alcohol use disorder is similar to the T2D prevalence observed in 
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people with severe mental illness, which was double the relative risk for T2D found in a 

matched background general population (Vancampfort et al., 2016a). Current literature 

examining the relationship between moderate levels of alcohol consumption and diabetes risk 

has been mixed (with many suggesting it to be protective); however, the effects of higher 

levels of alcohol consumption is much clearer and no doubt increases the risk of T2D 

(Baliunas et al., 2009). Furthermore, a longitudinal population study has found heavy alcohol 

consumption in early adulthood to be significantly associated with increased risk of T2D and 

higher levels of its biomarkers throughout adulthood in men (T. Han et al., 2019). Studies 

(e.g., Bertholet et al., 2011; Northcote & Livingston, 2011) have shown that people tend to 

underestimate their level of alcohol consumption particularly when engaging in heavy 

drinking, which can explain the chronic pattern of harmful levels of drinking as people 

underestimate the risk and harmful effects of their behaviour. Therefore, it is vital that people 

are able to obtain an accurate understanding of their risky behaviours which can enable them 

in making informed decisions about positive lifestyle changes. 

This is the first in a series of studies aimed at developing a risk communication 

intervention that will support individuals who are at high risk of T2D, particularly those with 

substance use disorder or alcohol use disorder. The aim of this study was to assess the effects 

of the T2D risk communication intervention on T2D risk perceptions and behavioural 

intentions among an online sample of participants. Specifically, we examined whether 

tailored risk feedback (i.e., personalised vs generalised) and message framing (i.e. gain vs 

loss frame) have an effect on risk perception and behavioural intentions. We also assessed 

whether these effects varied based on levels of alcohol consumption. Lastly, we gathered 

feedback from participants to improve the intervention. We hypothesized that: 

H1: There will be an increase in levels of risk perceptions and behavioural intentions 

and greater accuracy of risk perception across all conditions post-intervention.  
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H2A: There will be an interaction between message framing and message tailoring on 

behavioural intentions (i.e., physical activity and diet) and risk perception accuracy. 

Participants who receive the gain personalised manipulation will report a greater increase in 

behavioural intentions and greater accuracy in risk perception than participants who receive 

the other three conditions (i.e., gain generalised, loss personalised, loss generalised). 

H2B: The aforementioned interaction effect will be similarly observed in participants 

who report high levels of alcohol consumption.  

Method 

Participants and Design 

Participants were recruited via Amazon's Mechanical Turk (MTurk; see Mason & 

Suri, 2012) website and directed to the online survey software Qualtrics to complete the 

study. MTurk (mturk.com) is an online crowdsourcing platform where researchers recruit 

participants, otherwise known as 'workers', for intellectual tasks and workers voluntarily 

choose tasks to perform (see Buhrmester, Kwang, & Gosling, 2011 for information about the 

reliability of data provided by MTurk samples). After completing tasks, workers receive a 

small amount of money as compensation.  

Figure 6 provides a pictorial representation of the study procedure. On Qualtrics, 

participants gave informed consent and completed a pre-screen survey to ensure that they met 

the following inclusion criteria: (1) currently not diagnosed with diabetes, (2) score at least a 

moderate risk (> 5 points) on the AUSDRISK, (3) people living in Australia and the United 

States, and (4) understand English. Participants meeting eligibility requirements in the pre-

screen were offered the opportunity to complete the main study.  
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Figure 6. Study Procedure 

In the main study, eligible participants were stratified into either the low or high 

alcohol use group based on their level of alcohol consumption (measured using the Alcohol 

Use Disorder Identification Test) and within each group randomised to one of the four 
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conditions by Qualtrics’s built-in randomizer. Participants completed a series of questions on 

T2D risk perception and behavioural intentions pre- and post-intervention. At the end of the 

survey, participants were asked to provide feedback regarding the risk communication 

intervention. Following the completion of the pre-screen survey and the main study, 

participants received US$0.50 and another US$0.50 respectively. Additionally, participants 

were given the option to download a personalised version of the risk communication 

intervention. Both the pre-screen survey and main study took approximately 15 minutes in 

total.  

This study followed a number of recommendations to minimize participant 

misrepresentation from the use of MTurk and improve response/data quality (Aust, 

Diedenhofen, Ullrich, & Musch, 2013; MacInnis, Boss, & Bourdage, 2020; Wessling, Huber, 

& Netzer, 2017). This included accurate description of the study, blocking duplicate IP 

addresses and duplicate/suspicious geotag locations, ensuring fair payment (e.g., paying all 

participants rather than only those meeting screening criteria), and utilising a 2-step 

recruitment process. An instructional manipulation item (IMC) was also included to check for 

attention and reliable responding (Oppenheimer, Meyvis, & Davidenko, 2009). The IMC 

reads, "Please click on the blue arrow at the bottom right of the screen. Do not move the 

scale." and is followed by a Likert Scale (from 0 - 10) with endpoints of "very rarely" to 

"very frequently". Participants will be excluded if they moved the scale (i.e. scored any 

number). 

The research protocol was reviewed and approved by the University Human Research 

Ethics Committee. This trial was registered with the Australia and New Zealand Clinical 

Trials Registry (ANZCTR; ACTRN12619001421123). 

Sample size and power calculation  
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Using ‘G-Power’ (Faul, Erdfelder, Lang, & Buchner, 2007), a priori power analysis 

for ANOVA repeated measures (within-between interaction) with 4 groups and 2 

measurements indicated a sample size of 280 to be sufficient to attain power of .80 to detect a 

small effect size (f = .10), p-value of .05. The parameters are based on meta-analyses of 

message framing and tailoring which have found significant but small effect sizes (O'Keefe & 

Jensen, 2007).  

Health Risk Communication Intervention (Message Manipulation)  

Four different versions of the T2D risk communication intervention (i.e. personalised 

gain, personalised loss, generalised gain, generalised loss) were developed based on message 

framing and message tailoring manipulations that have been trialled online and across other 

populations (O'Connor, Warttig, Conner, & Lawton, 2009; Zikmund-Fisher, Fagerlin, & 

Ubel, 2008). The four versions were similar in length and structure, and included visual aids 

to promote greater recall and understanding of health and risk information (Rocio Garcia-

Retamero & Cokely, 2017). The T2D health risk communication intervention consisted of 

three sections:  

(1) The general fact sheet on T2D. This section was standardised across all four versions 

and it discussed diabetes and its risk, risk factors and complications (Diabetes 

Australia, 2015b; International Diabetes Federation, 2020).  

(2) The T2D risk section. This section consisted of either the personalised or generalised-

framed message. The generalised-framed risk message provided the T2D risk 

category of the individual (e.g. moderate risk); the personalised-framed risk message 

not only provided the T2D risk category, but also shared the specific risk estimate 

(e.g. score 8 points, moderate risk, approximately one person in every 50 will develop 

diabetes) of the individual in text and graphic. It should be noted that in this study, 



 74 

 

generalised does not mean general health warnings but rather a generic understanding 

of risk.  

(3) The lifestyle recommendation section. This section was constructed using clinical 

guidelines for T2D prevention that focused on the effects of health behaviour change 

(National Institute for Health and Care Excellence, 2017). Participants were 

randomised to receive either one of the four message manipulations. The generalised 

message provided general lifestyle advice to individuals to reduce the risk of T2D. 

The personalised messages further discussed specific steps to take to lower the risk 

(e.g. lose weight, get active, and healthier diet). The gain-framed message discussed 

the positive impact on T2D risk by living a healthier lifestyle (e.g. “If you lose weight 

and keep it off, you may be able to prevent or delay diabetes.”). The loss-framed 

message discussed the negative impact on T2D risk of not living a healthier lifestyle 

(e.g. “If you do not lose weight and do not keep it off, you may not be able to prevent 

or delay diabetes.”). More details about the message manipulations can be found in 

Appendix D. 

Measures  

Alcohol Use 

To measure alcohol use, the 3-item Alcohol Use Disorder Identification Test 

(AUDIT-C) was used (Bush, Kivlahan, McDonell, Fihn, & Bradley, 1998). The three items 

measure frequency of alcohol use, number/quantity of drinks, and binge drinking behaviour. 

Responses are rated on a five-item scale: 0 = never; 1 = less than monthly; 2 = monthly; 3 = 

weekly; and 4 = daily or almost daily. The AUDIT-C performs well as a brief screening tool 

in general population surveys (Aalto, Alho, Halme, & Seppä, 2009). The AUDIT-C can be 

used as a marker for high alcohol consumption and predicts hazardous drinking (Fujii et al., 
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2016). The widely used cut off total score of 4 and above was used to indicate high alcohol 

use in both men and women. 

Type 2 Diabetes Risk  

T2D risk was examined using the Australian Type 2 Diabetes Risk Assessment Tool 

(AUSDRISK), a questionnaire developed specifically for the Australian population (Chen et 

al., 2010). It identifies individuals at high risk of developing T2D and consists of 11 items 

which assess demographic and diabetes risk factors: age, gender, country of birth, ethnicity, 

family history of diabetes, history of high blood glucose, hypertension, smoking status, fruit 

and vegetable intake, physical activity levels and waist circumference (in centimetres or 

inches). As the AUSDRISK was originally developed for an Australian sample population, 

the responses for ‘country of birth’ and ‘ethnicity’ were modified (based on how specific 

race/ethnic groups in America had been defined in Golden et al., 2012; Spanakis & Golden, 

2013) to fit American participants. The maximum AUSDRISK score is 38, and under 

Australian guidelines, a score of ≥ 12 is considered high risk, a score of 6-11 is considered 

moderate risk and anything ≤ 5 is considered low risk. The AUSDRISK identifies both 

incident and prevalent undiagnosed diabetes, with the area under the receiver operating 

characteristic curves .783 and .781, respectively (Chen et al., 2010).  

Perceived risk of Type 2 Diabetes  

Consistent with previous studies (e.g. Amason, Lee, Aduddell, Hewell, & Van 

Brackle, 2016), T2D risk perception was assessed using two items from the Risk Perception 

Survey for Developing Diabetes questionnaire (RPS-DD). The RPS-DD is a validated 

questionnaire that measures the perception of risk for developing diabetes and factors that 

may modify perception of risk (Walker, Mertz, Kalten, & Flynn, 2003). The two items are: 

(1) What do you think your risk or chance is for getting diabetes over the next 10 years?; and 
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(2) If you don’t change your lifestyle behaviours, such as diet or exercise, what is your risk or 

chance of getting diabetes over the next 10 years?. Responses are scored on a Likert-type 

scale of 0 (almost no chance) to 10 (high chance; Michigan Diabetes Research Training 

Center, 2010). The scale was scored as the average of both items and a higher score is 

interpreted as a higher diabetes perceived risk. An average score of > 7 was considered high 

risk, a score of 3-7 was considered moderate risk, and anything < 2 was considered low risk. 

Accuracy of Type 2 Diabetes Risk  

Dichotomous measures of accuracy were created for T2D risk by comparing 

participants' actual and perceived T2D risk pre- and post-intervention. Risk perception is 

deemed to be accurate if perceived risk and actual risk are concordant. Participants were 

considered to have either improved (i.e. inaccurate to accurate), stayed the same, or worsened 

(i.e. accurate to inaccurate). 

Behavioural Intentions  

According to the clinical guidelines (National Institute for Health and Care 

Excellence, 2017), both physical activity and diet are targeted as key health behaviours in 

Type 2 diabetes prevention in people at high risk. Based on widely used and recommended 

measures of behavioural intentions (Prestwich, Lawton, & Conner, 2003), behavioural 

intentions for physical activity and diet were measured respectively using three items each: 

e.g. In the next month: (i) ‘I intend to exercise more/eat healthier’, (ii) ‘I expect to exercise 

more/eat healthier’, (iii) ‘I will try to exercise more/eat healthier’. The items were rated on a 

7-point scale ranging from (1) very unlikely to (7) very likely and combined into a sum score 

(Cronbach’s α = .96), with the average score used to indicate behavioural intentions.  

Data Analysis  
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Descriptive statistics were used to describe participants’ demographics and their 

feedback regarding the usefulness of the risk communication intervention. A 2 (Time [pre vs 

post]) x 2 (Alcohol use [low vs high]) x 4 (massage framing [tailored/gain vs general/gain vs 

tailored/loss vs general/loss]) mixed model analysis of variance test (ANOVAs) using 

General Linear Model (GLM) was used to examine the main and interaction effects of 

message manipulations and alcohol use on T2D risk perception, physical activity and diet 

behavioural intentions. To explore between- and within-group differences, a series of post 

hoc analyses were performed using McNemar’s tests (Adedokun & Burgess, 2011). 

Additionally, chi-squared tests of association was used to test for differences between groups 

in Type 2 diabetes risk perception accuracy at post-intervention. The open-ended feedback 

were analysed via iterative categorization (Neale, 2016). Tests were two-tailed with p < 0.05. 

All analyses were performed using Statistical Package for the Social Sciences (SPSS) 

Version 25. 

Results 

Sample  

The pre-screen survey on Qualtrics received 1,280 responses. After removing 

problematic responses, including 565 with duplicate IP addresses and 27 indicating their 

location to not be in either Australia or the United States, there were 688 responses 

remaining. Of these, 469 responses met inclusion criteria and were provided with a link to 

proceed on to the main study. After removing the responses which failed the IMC (n = 4), a 

total of 347 completed surveys were collected, resulting in a 74.0% completion rate among 

those who were eligible for participation.  

Fifty-five percent of the sample were male (n = 189). Participants were mostly in the 

under 35 years old age group (n = 158; 46%), followed by 81 participants aged 35-44 years 
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old (23%), 60 participants aged 45-54 years old (17%), 42 participants aged 55-64 years old 

(12%) and 6 participants aged 65 years old and above (2%). A large majority of participants 

were born in USA (n = 320; 92%) and the rest were either born in Asia (n = 13; 4%), 

Australia (n = 7; 2%) or other parts of the world (n = 7; 2%). One third of participants (n = 

114) had previously received treatment for mental health problems, while 39% of participants 

(n = 135) met criteria for high alcohol use (i.e. scores ≥4) based on the AUDIT-C. Overall, 

the sample’s average score on the AUSDRISK was 11.61 points (SD = 4.61), bordering 

between the moderate and high risk category. Table 4 details the participants’ characteristics 

as stratified by intervention groups.  
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Table 4  

Participant’s characteristics stratified by intervention groups 

 

 

Personalised 

Gain (N = 85) 

Personalised 

Loss (N= 77) 

Generalised 

Gain (N = 91) 

Generalised 

Loss (N = 94) 

Gender     

Male 48 (56.5%) 43 (55.8%) 46 (50.5%) 52 (55.3%) 

Female 37 (43.5%) 34 (44.2%) 45 (49.5%) 42 (44.7%) 

Age     

Under 35 years old 41 (48.2%) 45 (58.4%) 35 (38.5%) 37 (39.4%) 

35 – 44 years old 25 (29.4%) 7 (9.1%) 23 (25.3%) 26 (27.7%) 

45 – 54 years old 8 (9.4%) 11 (14.3%) 22 (24.2%) 19 (20.2%) 

55 – 64 years old 9 (10.6%) 12 (15.6%) 22 (24.2%) 10 (10.6%) 

65 years old and 

above 
2 (2.4%) 2 (2.6%) 11 (12.1%)  2 (2.1%) 

Birth Country     

Australia 1 (1.2 %) 1 (1.3%) 2 (2.2%) 3 (3.2%) 

United States 80 (94.1%) 73 (94.8%) 81 (89.0%) 86 (91.5%) 

Others 4 (4.7%) 3 (3.9%) 8 (8.8%) 5 (5.3%) 

Education     

High school 

diploma or less 
19 (22.4%) 18 (23.4%) 25 (27.5%) 24 (25.5%) 

Associate’s/ 

technical degree 
13 (15.3%) 14 (18.2%) 16 (17.6%) 19 (20.2%) 

Bachelor’s degree 42 (49.4%) 37 (48.1%) 39 (42.9%) 39 (41.5%) 

Postgraduate 

degree 
11 (12.9%) 8 (10.4%) 11 (12.1%) 12 (12.8%) 

AUDIT-C 

Category 
    

Low 51 (60%) 48 (62.3%) 56 (61.5%) 57 (60.6%) 

High 34 (40%) 29 (37.7%) 35 (38.5%) 37 (39.4%) 

AUSDRISK 

Category 
    

Intermediate 55 (64.7%) 42 (54.5%) 58 (63.7%) 54 (57.4%) 

High 30 (35.3%) 35 (45.5%) 33 (36.3%) 40 (42.6%) 

 



 80 

 

Type 2 Diabetes Risk Perception, Physical Activity and Diet  

Table 5 provides a descriptive overview of T2D risk perception, physical activity, and 

diet scores pre- and post-intervention across all intervention groups (Table 5). A 2 x 2 x 4 

mixed model ANOVA did not reveal a significant interaction between message manipulation, 

alcohol use, and time on T2D risk perception, behavioural intentions for physical activity or 

diet (Table 6). There were also no significant interaction effects between message 

manipulation and alcohol use, message manipulation and time, or alcohol use and time. 

Additionally, no significant main effects were found for message manipulation and alcohol 

use. However, there was a statistically significant main effect for time on T2D risk 

perception, physical activity, and diet.  

Accuracy of Type 2 Diabetes Risk  

Table 7 displays participants' accuracy of Type 2 diabetes risk from two perspectives: 

(1) the number and percentage of participants who improved (i.e., inaccurate to accurate risk 

perception), stayed the same, or worsened (i.e. accurate to inaccurate risk perception), and (2) 

whether these changes in accuracy were statistically significant. McNemar's test indicated 

that the proportion of participants who improved their T2D risk perception was significantly 

greater than the proportion of participants who worsened and this result was consistent across 

all groups. Overall, approxmiately 25% of participants reported an improvement from an 

inaccurate to an accurate T2D risk perception while 56% of participants maintained an 

inaccurate perception of T2D risk. Chi-square analyses did not reveal any significant 

association between intervention group and accuracy in T2D risk perception (Χ2(9) = 9.17, p 

= 0.42. All four manipulations had similar effects on accuracy of T2D risk perception and 

none was significantly superior.  
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Table 5  

Type 2 diabetes risk and behavioural intention scores pre- and post-intervention (N = 347) 

 Type 2 Diabetes Risk Physical Activity Diet 

Intervention Group 
Pre Mean 

(SD) 

Post Mean 

(SD) 

Pre Mean 

(SD) 

Post Mean 

(SD) 

Pre Mean 

(SD) 

Post Mean 

(SD) 

Gain & Personalised  

(n = 85) 
3.00 (.29) 4.17 (.31) 4.88 (.22) 5.25 (.22) 4.74 (.22) 5.24 (.22) 

Loss & Personalised  

(n = 77) 
3.13 (.30) 4.47 (.33) 4.70 (.24) 5.02 (.23) 4.51 (.23) 4.99 (.23) 

Gain & Generalised  

(n = 91) 
3.32 (.28) 4.16 (.30) 4.55 (.22) 4.93 (.21) 4.73 (.21) 5.16 (.21) 

Loss & Generalised (n = 94) 2.83 (.27) 4.26 (.30) 4.29 (.21) 4.79 (.21) 4.45 (.21) 4.86 (.21) 
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Table 6  

Mixed model ANOVA analysis results 

 
F-value (df1, 

deferrer) 
p-value ηp

2 

Time    

Type 2 Diabetes Risk 111.87 (1, 339) .000* .248 

Physical Activity 60.83 (1, 339) .000* .152 

Diet 96.60 (1, 339) .000* .222 

Message Manipulation (MM)    

Type 2 Diabetes Risk .189 (3, 339) .904 .002 

Physical Activity 1.092 (3, 339) .353 .010 

Diet .575 (3, 339) .632 .005 

Alcohol Use (AU)    

Type 2 Diabetes Risk 1.986 (1, 339) .160 .006 

Physical Activity .318 (1, 339) .573 .001 

Diet .309 (1, 339) .579 .001 

Interaction between MM & AU    

Type 2 Diabetes Risk .769 (3, 339) .512 .007 

Physical Activity .075 (3, 339) .973 .001 

Diet .400 (3, 339) .753 .004 

Interaction between time & MM    

Type 2 Diabetes Risk 1.37 (3, 339) .252 .012 

Physical Activity .625 (3, 339) .599 .005 

Diet .202 (3, 339) .895 .002 

Interaction between time & AU    

Type 2 Diabetes Risk .393 (1, 339) .531 .001 

Physical Activity 1.387 (1, 339) .240 .004 

Diet .409 (1, 339) .523 .001 

Interaction between time, MM & AU    

Type 2 Diabetes Risk .160 (3, 339) .923 .001 

Physical Activity .962 (3, 339) .411 .008 

Diet .255 (3, 339) .858 .002 

*p-value < 0.001  
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Table 7  

Change of accuracy in T2D risk perception from pre-post T2D Risk Message (N = 347) 

 Improved Stayed the Same Worsened  

Intervention Group Pre-Post Pre-Post Pre-Post Pre-Post Change 

 

Inaccurate to 

Accurate 

Both Accurate Both Inaccurate 

Accurate to 

Inaccurate 

p-valuea 

Gain & Personalised (n = 85) 20 (23.5%) 16 (18.8%) 44 (51.8%) 5 (5.9%) .004 

Loss & Personalised (n = 77) 18 (23.4%) 11 (14.3%) 45 (58.4%) 3 (3.9%) .001 

Gain & Generalised (n = 91) 21 (23.1%) 8 (8.8%) 53 (58.2%) 9 (9.9%) .043 

Loss & Generalised (n = 94) 29 (30.9%) 10 (10.6%) 51 (54.3%) 4 (4.2%) .000 

ap-value based on McNemar Test statistic (Chi-square Test) 
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Feedback  

Participants were asked to provide comments about the usefulness of and level of 

“surprise” with the T2D risk message, and any other open-ended feedback (not mandatory). 

Overall, across all intervention groups, 74% of participants rated the message to be either 

‘somewhat useful’ or ‘extremely useful’ (Appendix E). Additionally, most participants either 

had rated the information to be ‘not surprising’ (48.6%) or were ‘surprised that their risk was 

higher than expected’ (48.6%). The study received 89 open-ended responses and the main 

themes are summarised in Appendix F. A third of the comments were positive feedback on 

the health message and the rest were mostly suggestions centred around having more 

information on individual diabetes risk, risk factors, and lifestyle recommendations. 

Discussion 

This study is the first to examine the interaction effects of tailored risk feedback and 

message framing on T2D risk perceptions and behavioural intentions. There was a main 

effect for time indicating that accuracy of T2D risk perceptions, diet, and physical activity 

intention scores significantly increased from pre to post-intervention across all groups. 

However, these changes were not significantly greater for the gain/personalised group. Taken 

together, the findings suggested that the brief online T2D risk communication intervention 

was helpful in improving participants' accuracy of risk and increasing intentions to engage in 

healthier lifestyle behaviours, although the effectiveness did not differ based on the type of 

message manipulation.  

The null findings of main and interactions effects were unexpected but not surprising, 

considering that past research have also found similar results for either message tailoring or 

message framing alone (e.g. Gallagher & Updegraff, 2012). The null results corroborate a 

recent study (I. M. Lipkus, Johnson, Amarasekara, Pan, & Updegraff, 2019) which similarly 
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did not find a significant main or interaction effects for message framing and ‘tailored risk’, 

though the authors had defined ‘tailored risk’ into two categories (i.e low risk estimate vs 

high risk estimates) instead of risk being personalised (or not) to the individual as in this 

study. Overall the lack of significant effects could be attributed to a few reasons. Firstly, the 

framing and tailoring manipulations being too brief and subtle to have had an impact on 

participants’ scores. It may be possible that participants need a longer time or repeated 

messages to fully comprehend or internalize the risk information (Suka, Yamauchi, & 

Yanagisawa, 2020). Secondly, it is possible that being a brief online intervention, the degree 

to which messages were personalised was limited. Lastly, it is noted that effect sizes tend to 

be larger when measures of behavior rather than attitudes or intentions are used to assess the 

persuasive impact of framed messages (Gallagher & Updegraff, 2012). It is recommended 

that future studies adopt a longitudinal approach to allow for examination of behavioural 

change over time.  

T2D risk perception scores reported post-intervention were significantly higher in all 

study arms. Additionally, there were significantly greater accuracies in T2D risk perception, 

with about 25% of participants showing improvements. This finding was similar to the results 

of another study (Silarova, Douglas, Usher-Smith, Godino, & Griffin, 2018) and adds to the 

body of literature demonstrating improved risk perception accuracy after risk assessment 

feedback. Overall it reflects the practicality of the risk communication intervention in 

improving levels and accuracy of T2D risk perceptions. More importantly, the results lend 

support to the adequacy of utilising a brief online risk assessment tool to communicate T2D 

risk and other chronic diseases. With increasing reliance on electronic communication over 

face-to-face consulations secondary to COVID-19 pandemic, it is vital that viable tools are 

available to aid medical professionals in enhancing self-management among patients. 

Research has shown that an online risk assessment tool can encourage greater involvement in 
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decision-making and promote an active role in care (Manuel, Abdulaziz, Perez, Beach, & 

Bennett, 2018). As such, the use of online risk assessment tools can add value to telehealth 

options by allowing people to monitor and self-manage their risk of chronic diseases 

(McCoy, Couch, Duncan, & Lynch, 2005).  

It is important to highlight that the majority of participants still had inaccurate risk 

perceptions. Qualitative studies in cancer research suggest possible explanations that include 

personal or lay theories of disease and risk (Heiniger, Butow, Charles, Price, & kConFab 

Psychosocial Group on behalf of the kConFab, 2015), differences between laypersons’ 

understanding of risk information and clinical risk information (P. K. J. Han et al., 2009), and 

past experiences, expectations and beliefs (Holmberg, Whitehouse, Daly, & McCaskill-

Stevens, 2015). Further research is needed to explore the factors identified in aforementioned 

qualitative studies when communicating risk to participants with different baseline risk 

perception. 

Behavioural intention scores were also significantly increased in all study arms. This 

finding suggests that the online T2D risk communication intervention may be useful in 

increasing motivation or readines to change, which is widely seen as the first step towards 

lifestyle behavioural changes in the long run (DiClemente, Schlundt, & Gemmell, 2004). This 

would be particularly important for people with substance use disorder, who often report a 

lack of motivation or readines to change their unhealthy lifestyle behaviours (Myers, van der 

Westhuizen, Naledi, Stein, & Sorsdahl, 2016). Indeed, studies have shown that by targeting 

these factors, it could lead to a change of health behaviours such as alcohol reduction 

(Bertholet, Cheng, Palfai, Samet, & Saitz, 2009; Collins, Malone, & Larimer, 2012). Based 

on this result, it may be that personalised risk communications may be best suited to 

motivating people to engage in effective behaviour change programmes, by motivating 

attempts to change behaviour. Given this, it would be beneficial to compare these risk 
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communication strategies in terms of whether they promote uptake of evidence-based 

behaviour change programmes, since it appears unlikely that sustained behaviour change will 

be brought about solely by communicating personalised risk. 

One of the aims of the current study was to determine whether effects of risk 

communications would generalise to those with higher levels of alcohol consumption, prior 

to engaging in studies where those with substance use disoder/ alcohol use disorder were 

targeted. There was no significant interaction effect between alcohol consumption, message 

manipulation, and time. This indicates that the level of alcohol consumption or type of 

message manipulation did not have an impact on any of the outcomes measures. Though the 

hypothesis was not supported, this also suggests that regardless of the level of alcohol 

consumption, the online risk communication intervention can help to correct participants’ risk 

perception and improve behavioural intentions (as mentioned above). This preliminary result 

strengthens the argument of using online risk assessment tools to drive behavioural changes 

in people with substance use disorder, a high risk population who are traditionally reluctant to 

seek help until forced to do so or until their problems become severe (Cunningham, Sobell, 

Sobell, Agrawal, & Toneatto, 1993; Luitel, Jordans, Kohrt, Rathod, & Komproe, 2017). 

Assuming that the online T2D risk communication intervention leads to the average small-

medium effect size behavioural change (Kohl, Crutzen, & de Vries, 2013; Webb & Sheeran, 

2006), it would be considered a significant improvement for this high-risk population 

particularly when the intervention is digitalised and automated. Future studies are warranted 

to investigate the feasiblity of the online risk communication intervention in people with 

substance use disorder and other high risk populations, particularly in the reductions of risk 

factors. 

The intervention was generally well-received, with a majority of participants 

reporting that the intervention was useful and one-third of the open-ended responses being 
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positive feedback. Furthermore, 46% of participants were surprised by how high their T2D 

risk was. This might explain the significant increase in behavioural intentions post-

intervention, as participants correct their T2D risk perception and felt the need to make 

lifestyle changes.  

Limitations  

The study has a few limitations which indicate caution when intepreting the results. 

Recruitment via MTurk may not result in participants that are representative of general 

community samples. Additionally, the young study population is not indicative of those at 

higher risk of T2D, which is generally advised to be of those aged 45 and above. Therefore, 

future studies are recommended to employ recruitment methods which are the most suitable 

to reach the target population (e.g., people with substance use disorder or at higher risk of 

T2D) and allow generalisability of these results. 

Furthermore, participants were not made aware of the relationship between alcohol 

consumption and T2D, which may have contributed to the absence of a moderating effect of 

alcohol use (i.e., interaction effect between alcohol consumption and intervention). It is 

suggested that future studies communicate the risk of alcohol consumption on T2D to better 

understand its impact on participant’s risk perception and lifestyle changes. 

Responses regarding behavioral intent do not necessarily translate into actual 

behavioral change and the cross-sectional nature of these data do not allow us to ascertain if 

participants acted upon their intentions. Further, the design did not include a no risk 

feedback/no framing arm and therefore changes in risk perceptions and intentions cannot be 

definitively attributed to the intervention. Despite this limitation, pragmatically risk 

assessment and communication is advocated in a wide variety of contexts and this study 

indicates that improved risk perceptions and health behaviour intentions coincided with the 
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intervention. However it is still recommended for future research to utilise a longitudinal and 

control group design to strengthen the credibility and validity of the findings (Buch, 2016; 

Kinser & Robins, 2013). 

Clinical Implications 

Despite the positive results, the intervention is still in its preliminary stages and 

clearly needs follow-up to assess for actual behavioural changes. The intervention could be 

partnered with existing behaviour change programs (e.g. Keane et al., 2016) that are being 

trialled in drug and alcohol services to enhance its effectiveness. Furthermore, the easiness 

and feasibility of using the risk communication intervention could help to address the lack of 

T2D risk screening in the healthcare sector. Anyone entering rehabilitation, outpatient 

services, or in waiting rooms could be screened for T2D risk quickly and cost-efficiently, 

with minium to no staff required.  

Conclusion 

In summary, study findings highlight the potential and advantages of leveraging an 

online risk assessment tool to communicate personalised T2D risk. The utility and benefits of 

the tool were also endorsed by participants in this study. These preliminary findings are 

encouraging and support the continued development of online risk assessment and 

communication to help combat the current T2D epidemic.  
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Chapter 4: High Rates and Risk of Diabetes among People with Alcohol and Other 

Drug Problems 

 

This chapter has been submitted for publication. The chapter is identical to the submitted 

manuscript except for figure numbers (Figure 7 and Figure 8), table numbers (Table 8, Table 

9, and Table 10), and references to the Appendix (Appendix G), which have been altered to 

ensure uniformity in formatting across the thesis. 

 

Goh, M., Kelly, P. & Deane, F. (2022). High Rates and Risk of Diabetes among People with 

Alcohol and Other Drug Problems. Manuscript submitted for publication. 

  



 91 

 

Abstract 

Purpose: The risk and burden of diabetes is greatest among vulnerable populations such as 

people with co-occurring disorders (COD) i.e., alcohol and/or other drug (AOD) problems 

and a co-occurring mental health disorder (MHD). However, there is a paucity of research 

examining Type 2 diabetes (T2D) risk in this population. This study aimed to examine the 

risk and rates of T2D among people with COD.  

Methodology: The paper involved secondary data analysis from two previous studies, with 

participants from residential treatment facilities, and participants in an online randomised 

controlled trial respectively. All 1,012 participants identified themselves as having AOD 

problems; their T2D risk and levels of alcohol consumption were measured. A 2x2 

ANCOVA, with gender and age as covariates, was used to assess if there was a significant 

interaction effect between alcohol consumption and MHD on T2D risk. The STROBE 

guideline was used in the reporting of this study. 

Findings: One hundred and twelve participants (11.6%) were diagnosed with diabetes. Of the 

remaining participants, 41.4% and 29.6% of participants were found to be at intermediate and 

high risk of developing T2D respectively. While there was no significant interaction effect, 

there were significant main effects of alcohol consumption and MHD on T2D risk.  

Originality: High levels of alcohol consumption and having a co-occurring MHD are 

significant risk factors for T2D. The increased risk of T2D within people with a COD 

accentuates the need for early screening and intervention efforts to improve overall health 

outcomes and reduce burden of the disease.  
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Introduction 

Diabetes is one of the fastest growing health challenges of the 21st century, with the 

number of adults living with diabetes having more than tripled over the past three decades 

(International Diabetes Federation [IDF], 2019). In 2019, it was estimated that one in 11 

adults had diabetes (463 million), one in two adults (232 million) with diabetes is 

undiagnosed, and every eight seconds a person dies from diabetes and its complications (IDF, 

2019). Type 2 diabetes (T2D) is the most common type of diabetes, accounting for around 

90% of all diabetes worldwide. The global rise in prevalence of diabetes is driven by higher 

numbers of people living with T2D, which is largely the result of increasingly sedentary 

lifestyles and greater consumption of unhealthy foods linked with obesity (Basu, Yoffe, Hills, 

& Lustig, 2013). Until recently, T2D was seen predominantly in adults, but it is now also 

increasingly occurring in children and younger adults (Centers for Disease Control and 

Prevention [CDC], 2020a). Research has shown lifestyle measures (e.g., maintaining a 

healthy weight, being physically active and following a healthy eating plan) to be effective in 

preventing or delaying the onset of T2D in up to 58 per cent of cases (Johnson et al., 2015). 

However, most at-risk individuals do not engage in these risk reducing behaviours, either 

because they do not know (Centers for Disease Control and Prevention, 2020b) or do not 

perceive themselves to be at risk (Heidemann et al., 2019). 

The risk and burden of T2D is greatest among vulnerable populations such as people 

living with mental health problems (Mangurian et al., 2018). People with mental health 

problems have been found to be more likely to drink at risky levels and experience alcohol 

problems as compared to people without these conditions (Australian Institute of Health and 

Welfare, 2021; Boschloo et al., 2011). Observational studies have indicated that heavy 

alcohol use contributes to the development of T2D (Knott et al., 2015). Specifically, chronic 

alcohol consumption may trigger the progression or development of T2D through impaired 
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glucose metabolism and pancreatic β-cell dysfunction and apoptosis (J. Y. Kim et al., 2015). 

A large-scale meta-analysis found that the T2D prevalence observed in people with alcohol 

use disorder (AUD) is similar to the T2D prevalence observed in people with severe mental 

illness and the prevalence of both were double the relative risk for T2DM found in a matched 

background general population (Vancampfort et al., 2016b). This highlights the vulnerability 

and likely greater risk of T2D within people with either mental health problems or hazardous 

levels of alcohol consumption.  

While it is likely that people with either mental health problems or AUD are at greater 

risk of T2D, it raises the question if people with co-occurring disorders (COD), in this case a 

co-occurring mental health and alcohol and/or other drug (AOD) problems, may be at an 

even greater risk of developing T2D. People with COD reported poorer general physical 

health, be reluctant or afraid to access additional support services, or experienced greater 

difficulties in their relationships and daily functioning (Morojele, Saban, & Seedat, 2012; 

Timko & Moos, 2002). However, information about the risk and prevalence of T2D in people 

with COD are currently lacking. Clarification of the rates and risk of T2D could potentially 

help guide clinicians in monitoring and treating high-risk individuals through T2D risk 

assessment and collaborative health promotion interventions. Given the aforementioned gap 

within the literature, this study aimed to examine the risk and rates of T2D among people 

with co-occurring mental health and AOD problems. We hypothesized that (1) higher levels 

of alcohol consumption is associated with an increased risk of T2D, (2) participants with a 

COD to be at significantly greater risk of T2D as compared to participants without a COD, 

and (3) participants with a COD and high levels of alcohol consumption to be at significantly 

greater risk of T2D compared to all other participants.  

 



 94 

 

Methods 

Participants and Design 

This study involved secondary analysis of data from two studies: (1) a cross-sectional 

study, and (2) an online randomised controlled trial. Both studies sampled people with AOD 

problems and had broadly aimed to understand rates and risk of T2D. The STROBE 

guideline was used in the reporting of this study (See Appendix G; von Elm et al., 2007). 

Cross-Sectional Study 

Participants were attending treatment for substance use disorder at residential AOD 

treatment services provided by The Salvation Army. These rehabilitation centres provide up 

to 10 months of residential AOD treatment in the form of a modified therapeutic community. 

These treatment services have previously been described in Deane, Kelly, Crowe, Lyons, and 

Cridland (2014) and Kelly et al. (2012). All participants attending the facilities were invited 

to participate, and the response rate was 85.7% (i.e., 301 questionnaires distributed and 257 

were returned). To reduce potential social desirability bias, the surveys were anonymous. The 

research team distributed the surveys, and staff members were not present when the 

participants were completing them. Due to the method of data collection, there were some 

missing data resulting from participants skipping items and pages. These questionnaires were 

collected between May and August 2016. The institutional Human Research Ethics 

Committee reviewed and approved the research study (HE08/297). 

Randomised Controlled Trial 

Participants were recruited online via Facebook and Reddit and directed to the online 

survey software Qualtrics to complete the study; recruitment went from December 2020 to 

March 2021. On Qualtrics, participants provided informed consent and completed a pre-

screen questionnaire to determine their eligibility before proceeding on to the intervention 
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phase as part of the randomised controlled trial (RCT). Specifically, participants who met the 

following inclusion criteria: (1) not currently diagnosed with diabetes, (2) are living in 

Australia or the United States, (3) self-identified as having/had problems with illicit drugs or 

alcohol and/or have attended AOD treatment in the past 12 months, and (4) score an 

intermediate or high risk on the AUSDRISK, proceeded on to the intervention phase, while 

the rest were screened out. Further details of the study’s procedure and design have been 

reported in Goh, Kelly, and Deane (2022b). This study specifically utilised the data from the 

pre-screen questionnaire which has not been previously published. This trial was registered 

with the Australia and New Zealand Clinical Trials Registry (ANZCTR; 

ACTRN12621000112864) and is available on https://www.anzctr.org.au/. The research 

protocol was reviewed and approved by the institutional Human Research Ethics Committee 

(HE2019/183). 

Measures 

Background and demographic characteristics  

Age, gender, weight, height, country of birth, ethnicity, and diabetes diagnosis were 

collected and body mass index (BMI) was subsequently calculated. Participant’s previous 

substance use and treatment history were examined. Participants’ history of mental health 

disorder (MHD) was also assessed by asking “Have you ever received treatment for or been 

diagnosed with a mental health disorder?”. For this study, as the pooled sample comprised of 

people with AOD problems, those who reported a co-occurring MHD were categorised as 

having a co-occurring disorder (COD).  

Alcohol Use 

The 3-item Alcohol Use Disorder Identification Test (AUDIT-C) was used to measure 

frequency of alcohol use, number/quantity of drinks, and binge drinking behaviour (Bush et 



 96 

 

al., 1998). The AUDIT-C performs well as a brief screening tool for high alcohol 

consumption (Fujii et al., 2016). The widely used cut off total scores of 4 and above for men 

and 3 and above for women was used to indicate hazardous levels of drinking or active AUD. 

Diabetes  

Participants were asked if they had ever been diagnosed with diabetes, and the 

specific diabetes diagnosis they received. Participants who did not report a diabetes diagnosis 

proceeded on to complete the Australian Type 2 Diabetes Risk Assessment Tool 

(AUSDRISK). 

The AUSDRISK was used to examine T2D risk and it consists of 11 items which 

assess demographic and diabetes risk factors: age, gender, country of birth, family history of 

diabetes, history of high blood glucose, hypertension, smoking status, fruit and vegetable 

intake, physical activity levels and waist circumference (Chen et al., 2010). A score of ≥ 12 

was considered high risk, 6-11 was considered moderate risk, and ≤ 5 was considered low 

risk. As the AUSDRISK was developed specifically for an Australian population, the 

responses for ‘country of birth’, ‘ethnicity’, and ‘waist circumference’ were modified for 

American participants. Specifically, ‘country of birth’ included the United States, ‘ethnicity’ 

included Asian American, Black or African American, American Indian, and Hispanic/Latino 

(i.e., racial/ethinic groups which were identified to be at higher risk in the United States; 

Golden et al., 2012; Spanakis & Golden, 2013), and ‘waist circumference’ included 

measurements in inches. The AUSDRISK is currently endorsed by the Australian 

Government to be used as a mandatory Type 2 diabetes risk assessment tool 

(https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-

assessment-tool-ausdrisk) that entitles individuals with high risk scores to health assessment 

https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-assessment-tool-ausdrisk
https://www.health.gov.au/resources/apps-and-tools/the-australian-type-2-diabetes-risk-assessment-tool-ausdrisk
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and subsequent referral to a subsidized lifestyle intervention programme if appropriate 

(Thoopputra, Newby, Schneider, & Li, 2012). 

Statistical Analysis  

Descriptive data for demographic variables were summarized, using means and 

standard deviations for continuous measures and percentages for categorical variables. A 2x2 

ANCOVA, with gender and age as covariates, was used to assess whether there was a 

significant interaction effect between alcohol consumption and MHD on T2D risk. 

Participants who reported a diabetes diagnosis were excluded from the ANCOVA analysis. 

As there was only a small amount of missing data from each variable, cases were omitted 

only for analyses where their data were absent. Data were analysed using Statistical Package 

for Social Sciences (SPSS) Version 25 

Results 

Sample Characteristics    

The combined data included a total of 1012 responses, 257 responses from the cross-

sectional study and 755 responses from the RCT. Demographic characteristics were presented 

in Table 8. The method of data collection from the cross-sectional study resulted in small 

amounts of missing data which ranged from .5% to 4.2% depending on the variable. Six 

hundred and fifty-five participants (65.2%) were from the United States, 287 participants 

(28.6%) were from Australia, and 62 participants (6.2%) were from other countries. Six 

hundred and eighty-two participants (70.3%) reported having a mental health disorder. 
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Table 8  

Participant Characteristics (N = 1012a) 

Characteristics Total (%) 

Gender (N = 1007)  

Male 655 (65.0%) 

Female 352 (35.0%) 

Mental Health Disorder (N = 970)  

Yes 682 (70.3%) 

No 288 (29.7%) 

Treatment Statusb (N = 1012)  

Currently engaged in treatment/support 467 (46.1%) 

Previously engaged in treatment/support 304 (30.0%) 

Never engaged in treatment/support 241 (23.8%) 

Diabetes Diagnosis (N = 969)  

Yes 112 (11.6%) 

No 855 (88.4%) 

BMI Category (N = 986)  

Underweight 53 (5.4%) 

Healthy 430 (43.7%) 

Overweight 322 (32.7%) 

Class 1 Obesity  124 (12.6%) 

Class 2 Obesity 39 (4.0%) 

Class 3 Obesity 17 (1.7%) 

AUDIT-C (N = 969)  

Nil (Score 0) 133 (13.7%) 

Low  216 (22.3%) 

High 620 (64.0%) 

AUSDRISK (N = 831c)  

Low 241 (29.0%) 

Intermediate 344 (41.4%) 

High 246 (29.6%) 

 M (SD) 

Age (N = 1000) 33.63 (10.71) 
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BMI (N = 986) 25.74 (5.67) 

AUDIT-C (N = 964) 5.51 (3.98) 

AUSDRISK (N = 939) 9.07 (5.27) 

Note. BMI= Body Mass Index; AUDIT-C = Alcohol Use Disorder Identification Test; AUSDRISK = Australian 

Type 2 Diabetes Risk Assessment Tool. 
aTotals vary by variable due to missing data. bTreatment for alcohol and/or other drug problems. cAUSDRISK 

was completed by participants without a diabetes diagnosis.  

Diabetes Rate and Risk 

One hundred and twelve participants (11.6%) were diagnosed with diabetes (i.e., 

4.0% Type 1, 6.0% Type 2, 0.7% Gestational Diabetes, 0.4% type unspecified). Of the 

remaining participants, 29.6% (n = 246) were at high risk, 41.4% (n = 344) were at 

intermediate risk, and 29.0% (n = 241) were at low risk. With the caveat of the analysis being 

constrained by study limitations, prevalence rates of T2D by country in the sample population 

revealed higher percentages of participants diagnosed with T2D as compared to the reported 

percentage of general population who were diagnosed with T2D in Australia (7.3% vs 5%; 

Australian Institute of Health and Welfare, 2019) and the United States (13.6% vs 10.5%; 

CDC, 2020a).  

One hundred and sixty-five participants were either at or above the recommended 

T2D screening age of 45 years old. There were 15 participants with missing data. Thirty-

seven participants (i.e., 24.7%) reported a diabetes diagnosis, while the rest (n = 113) 

reported an average T2D risk score of 14.19 (SD = 5.25). Most of them (n = 74; 65.5%) were 

in the high-risk category, followed by 38 participants (33.6%) in the intermediate risk 

category and 1 (.9%) in the low-risk category.  

There were 70.3% (n = 682) of participants who reported a COD. Notably, 9.7% of 

these participants (n = 66) reported a diabetes diagnosis, with close to half of them being T2D 

(n = 31; 4.5%). Additionally, 61.3% of participants (n = 418) with COD reported high levels 

of alcohol consumption. Aside from the 15 participants with missing data, about a third of 
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them (n = 162, 38.8%) were in the high-risk category, followed by 140 participants (33.5%) 

in the intermediate risk category and 101 participants (24.2%) in the low-risk category. 

Table 9  

Comparison between Nil/Low Alcohol Consumption Group and High Alcohol Consumption 

Group 

 Nil/Low Alcohol 

Consumption 

High Alcohol 

Consumption 
χ2 p-value 

Gender 
  

4.26* .039 

Male 208 (60.5%) 416 (67.1%)  
 

Female 136 (39.5%) 204 (32.9%)  
 

Diabetes Diagnosis   17.26** <.001 

Yes 20 (5.8%) 91 (14.7%)  
 

No 324 (94.2%) 526 (85.3%)  
 

BMI Category   13.01* .023 

Underweight 24 (7.0%) 29 (2.8%)  
 

Healthy 156 (45.6%) 263 (43.2%)  
 

Overweight 94 (27.5%) 215 (35.3%)   

Class 1 Obesity  44 (12.9%) 72 (11.8%)  
 

Class 2 Obesity 20 (5.8%) 17 (2.8%)  
 

Class 3 Obesity 4 (1.2%) 13 (2.1%)  
 

AUSDRISK 
  

3.12 .21 

Low 102 (31.9%) 138 (27.2%)  
 

Intermediate 133 (41.6%) 210 (41.3%)   

High 85 (26.2%) 160 (31.5%)  
 

 
M (SD) M (SD) t-test  

Age 31.72 (9.65) 34.39 (11.12) 3.73** <.001 

BMI 25.42 (5.73) 25.86 (5.66) -1.15 .252 

Note. Total number of responses across characteristics are different due to missing responses. BMI= Body Mass 

Index; AUDIT-C = Alcohol Use Disorder Identification Test; AUSDRISK = Australian Type 2 Diabetes Risk 

Assessment Tool. 

*p < .05 (two-tailed), **p < .01 (two-tailed). 
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Diabetes Risk, Alcohol Consumption and Mental Health Disorder 

Table 9 presents the demographic characteristics of participants in the different 

groups depending on their levels of alcohol consumption. 

The 2-way ANCOVA did not reveal a statistically significant interaction between 

alcohol consumption and MHD on T2D risk, whilst controlling for gender and age, F (1, 822) 

= 1.31, p = .253, partial η2 = .002 (See Figure 7 and Figure 8 for profile plots of estimated 

marginal means).  

 

 
Figure 7. Profile plot of mental health disorder on Type 2 diabetes risk depending on levels 

of alcohol consumption. 
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Figure 8. Profile Plot of alcohol consumption on Type 2 diabetes risk depending on the 

presence of a mental health disorder. 

Table 10 presents the means, standard deviations, adjusted means, and standard errors 

for T2D risk of the participant groups based on their levels of alcohol consumption and/or 

presence of a co-occurring MHD. The main effect of alcohol consumption on T2D risk was 

statistically significant, whilst controlling for gender and age, F (1, 822) = 7.29, p = .007, 

partial η2 = .009. Participants with high levels of alcohol consumptions indicated 

significantly higher T2D risk than participants with nil/low levels of alcohol consumption 

after controlling for gender and age. The main effect of mental health disorder on T2D risk 

was statistically significant, whilst controlling for gender and age, F (1, 822) = 8.42, p = .004, 

partial η2 = .010. Participants with a co-occurring MHD indicated significantly higher T2D 

risk than participants without a co-occurring MHD after controlling for gender and age.  
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Table 10  

Means, Adjusted Means, Standard Deviations and Standard Errors for Type 2 Diabetes Risk 

for the Various Groups 

Alcohol 

Consumption 

MHD N M (SD) Madj (SE) 

Nil/ Low 

Alcohol 

Consumption 

Yes 240 8.62 4.76 8.99 .30 

No 80 6.50 3.63 7.50 .51 

Total  320 8.34 4.53 8.24 .30 

High Alcohol 

Consumption 

Yes 353 9.63 5.92 9.57 .24 

No 155 9.34 5.01 8.91 .37 

Total 508 9.54 5.66 9.24 .22 

Co-occurring MHD      

 Total 593 9.22 5.50 9.28 .19 

No co-occurring MHD      

 Total 235 8.71 4.66 8.20 .32 

Note. MHD = Mental Health Disorder 

Discussion 

The increase in sedentary and unhealthy lifestyles have led to greater numbers of 

people living with T2D (Basu et al., 2013). Despite the significant risk and burden of diabetes 

among people living with mental health and substance use disorders, there is a paucity of 

diabetes research and risk assessment in this vulnerable population (Walter et al., 2016, 

2017).  
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In a large sample of people with AOD problems, 11.6% were diagnosed with 

diabetes. Of the rest, 29.6% were at a high risk while 41.4% were at intermediate risk of 

developing T2D. This is significant and particularly concerning, considering that the sample 

had an average age (i.e., 33.6 years old) that was lower than the typical age of T2D onset. It is 

extremely likely that without any significant lifestyle changes, the risk of developing T2D 

will only increase as participants begin approaching the average age of onset for the disease. 

This is evident when examining participants aged 45 years and above, where 22.4% reported 

a diabetes diagnosis with 65.5% and 33.6% of the remaining participants at high risk and 

intermediate risk of developing T2D respectively. The substantial shift in proportions of 

participants who reported being diagnosed with diabetes and being in the high risk category 

are particularly concerning, as individuals with comorbid substance abuse and diabetes have 

been found to have more adverse outcomes and poorer adherence to diabetes care than those 

without a substance use disorder (Leung et al., 2011). This finding reinforces the call for 

early detection of prediabetes and those at risk of developing prediabetes (Magliano et al., 

2009). As such, early and targeted intervention, such as screening and healthy lifestyle 

programmes, should be more regularly conducted amongst people with AOD problems. 

Alcohol consumption was found to have a significant effect on T2D risk. This result 

supports our hypothesis and corroborates previous studies which have similarly found heavy 

drinkers to have the highest risk of diabetes (Wannamethee, Shaper, Perry, & Alberti, 2002). 

In addition, higher rates of adverse health outcomes have been observed in people with 

alcohol use disorder (Leong et al., 2022). It is recommended that healthy lifestyle 

intervention programmes (e.g., Albright & Gregg, 2013), which traditionally involve helping 

participants decrease caloric intake and increase physical activity, to also include support on 

reducing alcohol consumption so as to decrease one’s overall risk of developing T2D. 
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Having a co-occurring MHD was also found to have a significant effect on T2D risk, 

as participants with COD reported significantly higher T2D risk as compared to participants 

with no co-occurring MHD. This finding supports our hypothesis and demonstrates that 

having a co-occurring MHD is associated with an increased T2D risk. This result is rather 

concerning when considering the difficulties associated with having MHD. Studies have 

found people with co-occurring MHD to have poorer health outcomes and greater health 

burden (Buckley, 2006). Additionally, people with diabetes and MHD were reported to have 

greater difficulties with medication adherence, compliance with diabetes self-care and 

increased risk of complications associated with diabetes (Robinson, Luthra, & Vallis, 2013). 

Therefore, participants with a COD, if diagnosed with T2D, are likely to experience greater 

burden of T2D, increased difficulties in managing it, and overall poorer health outcomes. 

There is an essential need to target this vulnerable population in helping them understand and 

reduce their T2D risk. 

Our study did not find a significant interaction effect between alcohol consumption 

and MHD on T2D risk. This was unexpected considering that both alcohol consumption and 

MHD were found to be significant main effects in this study. While this result did not support 

our third hypothesis, the profile plots indicated a trend whereby participants with a COD and 

high levels of alcohol consumption reported higher T2D risk. Considering the significant 

impacts of both on T2D risk, it is vital that people with COD receive additional support and 

care in helping them manage their T2D risk. 

Limitations of this study 

The use of a cross-sectional design is limited as (1) it does not allow the follow-up of 

individuals over time in order to ascertain if participants who were at high risk of T2D 

actually did go on to develop the disease, and (2) it limits inferences of causality. Future 
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studies are recommended to employ a longitudinal design which will allow addressing of 

both limitations. Additionally, as the ANCOVA analysis only controlled for gender and age, 

there were likely other confounding factors that were not measured (e.g., socio-economic 

status) or assessed (e.g., country of birth) which could have impacted the analysis and further 

explained the effect between alcohol consumption and MHD on T2D risk. It should be noted 

that in assessing for mental health or substance use disorders, self-report measures have been 

found to be less accurate and reliable as opposed to administering gold-standard measures 

such as structured clinical interview or urine screens (Jackson, Covell, Frisman, & Essock, 

2005; Stuart et al., 2014). Furthermore, research has indicated that participants with COD 

tend to be underdiagnosed (Albanese, Clodfelter, Pardo, & Ghaemi, 2006; Hilton, McKee, 

Ham, Green, & Wright, 2018) and hence it is plausible that participants in the study may 

have underreported their mental health diagnoses or substance use. Lastly, future studies that 

seek to assess relative risk to the general population should ideally collect data at similar 

times point and involve an age/sex matched reference population so that the relative 

risk/standardised prevalence ratio can be computed. 

Conclusion 

The current study provides an estimate of the prevalence of T2D and highlights the 

increased risk of T2D within people with AOD problems, particularly those with COD. There 

is a pressing need to target this vulnerable population to reduce their T2D risk and improve 

overall health outcomes. Implementing detailed screening or T2D risk assessments in primary 

health care and residential treatment facilities, specifically addressing T2D risk factors, 

would be helpful in supporting individuals to adopt more accurate perceptions and clearer 

understandings of their health risk that may subsequently encourage engagement in the 

preventive health behaviours (Ladwig, Baumert, Löwel, Döring, & Wichmann, 2005).  
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Chapter 5: Online Diabetes Risk Communication for People Impacted by Alcohol and 

Other Drugs: A Randomized Controlled Trial 

 

This chapter has been submitted for publication. The chapter is identical to the submitted 

manuscript except for figure number (Figure 9), table numbers (Table 11, Table 12, and 

Table 13), and references to the Appendix (Appendix H, I, J, and K), which have been altered 

to ensure uniformity in formatting across the thesis. 

 

Goh, M., Kelly, P. & Deane, F. (2022). Online Diabetes Risk Communication for People 

Impacted by Alcohol and Other Drugs: A Randomized Controlled Trial. Manuscript 

submitted for publication. 
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Abstract 

Introduction: Diabetes has been understudied in people with alcohol and/or other 

drug (AOD) problems. Despite the likelihood of these individuals being at greater risk of 

developing Type 2 diabetes (T2D), screening and risk communication are not integrated into 

routine care.  

Method: This study assessed the effectiveness of an online T2D risk communication 

intervention (T2D-RC) in an online sample of people with AOD problems. Eligible 

participants comprised of 459 individuals who did not have diabetes, identified as having 

AOD problems and were screened to be at intermediate or high risk of T2D. Participants 

were randomized to either the intervention or control (COVID-19 health message) group.  

Results: Majority (86.3%) of the randomized participants were aged 45 and under 

and 43% of participants were at high risk of T2D. Participants in the T2D-RC group had a 

significantly greater increase in T2D risk perception than the control group. Additionally, a 

significantly larger proportion of participants improved their T2D risk perception accuracy 

compared to the control group.  

Conclusions: Findings support the utility and effectiveness of T2D-RC in correcting 

T2D risk perception. As a low cost and brief online intervention, there is potential for the 

T2D-RC to be widely used as a T2D routine screening tool. 
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Introduction 

On World Health Day 2016, the World Health Organisation (WHO) issued a call for 

action on diabetes, drawing attention to the need to step up prevention and treatment of the 

disease (World Health Organization, 2016a). Five years on, the number of adults living with 

diabetes has only continued to increase steadily across the world. This is largely driven by the 

rise in Type 2 diabetes (T2D). Research have shown lifestyle measures (e.g., maintaining a 

healthy weight, being physically active and following a healthy eating plan) to be effective in 

preventing or delaying the onset of T2D in up to 58 per cent of cases (Johnson et al., 2015). 

However, most at-risk individuals do not engage in these risk reducing behaviours, either 

because they do not know that they are at risk (Centers for Disease Control and Prevention 

[CDC], 2020b) or do not perceive themselves to be at risk (Heidemann et al., 2019).  

Effective risk communication can improve awareness of health risks and promote 

risk-reducing behaviour in support of health promotion and disease prevention (Usher-Smith 

et al., 2015). Risk communication involves providing evidence‐based risk and benefit 

information (Naik, Ahmed, & Edwards, 2012). A commonly used approach for risk 

communication is the identification and communication of personalised disease risk. For 

lifestyle diseases such as T2D, online risk assessment tools such as the Australian Type 2 

Diabetes Risk Assessment Tool (AUSDRISK; Chen et al., 2010) and the Finnish Diabetes 

Risk Score (FINDRISC; Lindström & Tuomilehto, 2003) provide individuals with their T2D 

risk estimates within minutes. These assessments use questions about diabetes risk factors 

(e.g., age, gender, high blood glucose) and anthropometric measurements (e.g., waist 

circumference). Compared to general health warnings, providing personalised risk feedback 

is thought to be more relevant to the individual and is therefore to be better processed, 

understood and more likely to lead to behavioural changes (Edwards et al., 2000). Indeed, 

research has found that personalised risk feedback can correct subjective risk perception 
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(Hovick et al., 2014), improve rational decision-making (Hembroff et al., 2004), ensure 

adherence to recommended screening and health behaviours (Edwards et al., 2013), and 

reduce patient barriers to receiving treatment and increase uptake of smoking cessation 

services (Gilbert et al., 2017). Despite these benefits, it is important to note that risk 

communication alone is inadequate in leading to behaviour change (D. P. French et al., 

2017). Rather, personalised risk communication may be more appropriately used to motivate 

attempts to change behaviour (e.g., engage in effective behaviour change programmes; D. P.  

French & Marteau, 2007).  

People who regularly use substances are at an increased risk of metabolic syndrome 

and diabetes (P. Sharma & Balhara, 2016). For instance, heavy alcohol consumption can lead 

to weight gain and high blood pressure (National Diabetes Services Scheme, 2020) while 

illicit drug use can severely affect glycaemic control (Sheldon & Quin, 2005). Additionally, 

people with alcohol or other substance use disorders have been shown to report high rates of 

unhealthy lifestyle behaviours (e.g., poor diet) which further increases their risk of T2D 

(Kelly et al., 2012; Vancampfort et al., 2016a). Notably, people with diabetes who abuse 

substances may carry greater health risks than the general population resulting from the effect 

of substance use on glucose metabolism (Hamilton, Lloyd, & Phillips, 2012). Despite the 

increased T2D risk and greater health risk, diabetes in people with substance use disorders 

(SUD) is often overlooked from both research and clinical practice (Walter et al., 2016, 

2017). This is concerning as this population generally tend to report lower levels of help 

seeking and greater barriers when doing so (Oleski, Mota, Cox, & Sareen, 2010). There needs 

to be a greater examination of early T2D intervention and prevention strategies in this 

population. 

While studies have shown that risk communication can help to correct risk perception 

(Welschen et al., 2012) and motivate individuals to engage in a healthier lifestyle (Gallagher 
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& Updegraff, 2012), it is unclear whether similar benefits can be obtained in people with 

alcohol and/or other drug problems (AOD) problems. A recent systematic review, which 

sought to provide a comprehensive overview of health risk communication amongst people 

with AOD problems, found a limited number of studies available which were mostly 

characterised by heterogenous methods (Goh, Kelly, Deane, Raftery, & Ingram, 2021). While 

there was preliminary evidence for communicating risk (i.e., smoking) in reducing these 

unhealthy behaviours, it is uncertain as to whether communicating personalised disease risk 

would similarly lead to positive outcomes for this high-risk population. Further research 

using adequately powered randomised controlled trials was recommended. 

 We have developed and trialled a T2D risk communication intervention (T2D-RC) 

which aimed to provide personalised T2D risk and brief lifestyle advice (Goh, Kelly, & 

Deane, 2021). In this study a general community sample was recruited online and four 

different versions of the T2D-RC were trialled. These consisted of different framing (gain or 

loss) and tailoring manipulations (personalised or generalised). Results demonstrated that 

T2D risk perception scores and accuracy, and behavioural intentions significantly increased 

post-intervention across all conditions. Post-hoc analysis suggested that the personalised gain 

manipulation had the most promising results in terms of effect sizes. While these preliminary 

findings were promising, further research was required due to the study’s limitations (e.g., the 

design did not include a no risk/control arm) and for the intervention to be investigated in 

people with AOD problems.  

The aim of the current study is to examine the effectiveness of the T2D-RC among a 

sample of people with AOD problems. Using a randomised controlled trial, the effects of the 

T2D-RC against an active control on T2D risk perception and behavioural intentions are 

assessed. It is hypothesized that: (H1) Participants randomised to the T2D-RC condition will 

report a significantly greater increase in T2D risk perception scores; (H2) Participants 
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randomised to the T2D-RC condition will report significantly greater increase in physical 

activity and diet change intention scores; and (H3) Participants randomised to the T2D-RC 

condition will report greater accuracy in their T2D risk. 

Method 

Participants and Design 

This study was conducted online due to the health concerns and restrictions resulting 

from the COVID-19 pandemic. Participants were recruited via Facebook and Reddit and 

directed to the online survey software Qualtrics to complete the study. Both social media 

platforms allow for fast and relatively inexpensive data collection from large samples (Shatz, 

2016; Thornton, Harris, Baker, Johnson, & Kay-Lambkin, 2016). Participants recruited from 

these platforms have been found to provide high quality data (Pedersen & Kurz, 2016; 

Schneider & Harknett, 2019). 

A paid advertisement for the study was placed on Facebook (Appendix A). A daily 

budget of AUD $15 was set to run for 30 days between 18 December 2020 and 17 January 

2021. The advertisement appeared on the profiles of Facebook users over the age of 18 years, 

who listed their location as Australia and the United States and had an interest in alcohol or 

alcoholic beverages. Facebook users who clicked on the advertisement were taken to 

Qualtrics directly. 

Participants were also recruited separately on Reddit from 5 January 2021 to 31 

March 2021. Researcher MG posted weekly on Reddit forums, otherwise known as 

subreddits, to invite interested users to participate in the online study. Subreddits related to 

drug and alcohol, such as /r/addiction, /r/heroin, and /r/drugs, were targeted to increase the 

chances of reaching eligible participants. In the weekly post, a brief description of the study’s 
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purpose, eligibility requirements, and a link to the Qualtrics survey were provided. Online 

recruitment concluded after the sample size goal was achieved.  

 

Figure 9. Modified CONSORT-SPI 2018 Flow Diagram 

Figure 9 provides a pictorial representation of the study procedures. On Qualtrics, 

participants were firstly provided with the participant information sheet and were asked to 

provide informed consent. Next, participants completed the screening phase of the survey 

which included demographic questions, the Alcohol Use Disorder Identification Test 

(AUDIT-C), Drug Abuse Screening Test-10 (DAST-10), and Australian Type 2 Diabetes 

Risk Assessment Tool (AUSDRISK). Participants who met the following inclusion criteria: 

(1) not currently diagnosed with diabetes, (2) are living in Australia or the United States, (3) 

self-identified as having/had problems with illicit drugs or alcohol and/or have attended AOD 

treatment in the past 12 months, and (4) score an intermediate or high risk on the 

AUSDRISK, proceeded on to the intervention phase, while the rest were screened out. 
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In the intervention phase, participants completed a series of questions on T2D risk 

perception and behavioural intentions. Next, they were stratified based on their country of 

living and then randomised to either the intervention (T2D-RC) or control condition 

(COVID-19 health message) by Qualtrics’ built-in randomizer. Participants were blind to 

group assignment. Stratification was conducted to ensure that the number of participants from 

both Australia and United States were balanced within each category of T2D risk. After 

receiving the intervention/control condition, participants continued onto the post-intervention 

phase where they completed the same set of questions on T2D risk perception and 

behavioural intentions again. At the end of the survey, participants were provided with a link 

to a separate survey to enter their email address to enter a lucky draw (10 x $50 visa gift 

cards) and were given the option to download their T2D risk and COVID-19 health 

messages. Overall, the entire survey, inclusive of the screen, intervention, and post-

intervention phase, took approximately 15 minutes to complete.  

All authors were involved in the development of the intervention, designing of the 

trial, and interpretation of data and outcome. The CONSORT-SPI checklist was used in the 

reporting of the parallel group randomized trial (Appendix B; Grant, 2019). The research 

protocol was reviewed and approved by the University Human Research Ethics Committee 

(2019/183). This trial was registered with the Australia and New Zealand Clinical Trials 

Registry (ANZCTR; ACTRN12621000112864).  

Sample size and power calculation  

Using ‘G-Power’ (Faul et al., 2007), a priori power analysis indicated a sample size of 

328 to be sufficient to attain power of .95 to detect a small effect size (f = .10), p-value of .05. 

This is based on meta-analyses of message framing and tailoring which have found 

significant but small effect sizes (O'Keefe & Jensen, 2007).  
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Type 2 Diabetes Risk Communication Intervention (T2D-RC) 

 The development of the T2D-RC was detailed in a previous study (Goh, Kelly, & 

Deane, 2021). Briefly, the T2D-RC was developed based on message framing and message 

tailoring manipulations that have been trialled online and across other populations (O'Connor 

et al., 2009; Zikmund-Fisher et al., 2008). Following the results and feedback from the 

previous study, the gain-personalised approach was selected for use in the current study and 

the overall message was refined to facilitate comprehension of the T2D risk score and 

increase the understanding and appeal of health information using additional graphics and 

videos. The T2D-RC consists of three sections (Appendix C):  

(1) Personalised T2D risk estimate. This section provided participant’s specific T2D 

risk as well as the breakdown of the AUSDRISK score. 

(2) General information on T2D. This section provided a brief description of diabetes 

and its risk, risk factors and complications (Diabetes Australia, 2015b; International Diabetes 

Federation, 2020). 

(3) Recommendations for lifestyle changes. This section was constructed using 

clinical guidelines for T2D prevention that focused on the effects of health behaviour change 

(National Institute for Health and Care Excellence, 2017). Participants were provided specific 

steps to lower T2D risk (e.g., lose weight, get active, and healthier diet) and the positive 

impact from living a healthier lifestyle. 

COVID-19 Health Message (Active Control) 

The aim of the active control was to control for potential assessment effects and time 

while reflecting on personal health. COVID-19 health information was chosen as the active 

control as the information was not only distinctly different from T2D, but it was also deemed 
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informative for all participants at the time of the study, when the COVID-19 pandemic had a 

considerable impact on the world. The COVID-19 health message included publicly 

accessible information on COVID-19 and its symptoms, ways to stop the spread of the virus, 

people who are most at risk, how to seek medical attention, taking care of one’s mental 

health, and basic coping strategies for people with alcohol and other drug (AOD) problems 

(Appendix D). The health advice included was consistent across the Australian Department 

of Health and the US Centers for Disease Control and Prevention (Australian Government 

Department of Health, 2021; Centers for Disease Control and Prevention, 2021).   

Measures 

Alcohol and Drug Use 

The 3-item Alcohol Use Disorder Identification Test (AUDIT-C) was used to measure 

frequency of alcohol use, number/quantity of drinks, and binge drinking behaviour (Bush et 

al., 1998). The AUDIT-C performs well as a brief screening tool for high alcohol 

consumption (Fujii et al., 2016). The widely used cut off total score of 4 and above was used 

to indicate high alcohol use in both men and women.  

The Drug Abuse Screening Test-10 (DAST-10) is a self-report, valid and widely used 

brief version of the 28-item DAST designed to identify drug-use related problems in the last 

12 months (Bohn, Babor, & Kranzler, 1991). It comprises 10 yes/no items with higher scores 

indicating greater problems related to drug use.  

Type 2 Diabetes Risk 

The 11-item Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK) was 

used to examine T2D risk by assessing demographic and diabetes risk factors (Chen et al., 

2010). A score of ≥ 12 was considered high risk, 6-11 was considered moderate risk, and ≤ 5 
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was considered low risk. As the AUSDRISK was developed specifically for an Australian 

population, the responses for ‘country of birth’, ‘ethnicity’, and ‘waist circumference’ were 

modified for American participants. Specifically, ‘country of birth’ included the United 

States, ‘ethnicity’ included Asian American, Black or African American, American Indian, 

and Hispanic/Latino (i.e., racial/ethinic groups which were identified to be at higher risk in 

the United States; Golden et al., 2012; Spanakis & Golden, 2013), and ‘waist circumference’ 

included measurements in inches.   

Primary Outcome Measures 

Perceived risk of Type 2 Diabetes. T2D risk perception was assessed using two 

items from the Risk Perception Survey for Developing Diabetes questionnaire (RPS-DD; 

Walker et al., 2003). The two items were: (1) What do you think your risk or chance is for 

getting diabetes over the next 10 years?; and (2) If you don’t change your lifestyle 

behaviours, such as diet or exercise, what is your risk or chance of getting diabetes over the 

next 10 years?. The scale was scored as the average of both items; an average score of > 7 

was considered high risk, 3-7 moderate risk, and < 2 low risk. 

Accuracy of Type 2 Diabetes Risk. Dichotomous measures of accuracy were created 

for T2D risk by comparing participants' actual and perceived T2D risk pre- and post-

intervention. This is done by categorising participants' actual and perceived T2D risk as low, 

intermediate, or high risk based on their AUSRISK and RPS-DD scores respectively. Risk 

perception is deemed to be accurate if perceived risk and actual risk are concordant (e.g., 

scored low-risk on AUSDRISK and low-risk on RPS-DD). Participants were considered to 

have either improved (i.e., inaccurate to accurate), stayed the same (accurate/accurate or 

inaccurate/inaccurate), or worsened (i.e., accurate to inaccurate). 

Secondary Outcome Measure 
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Behavioural Intentions. Based on widely used and recommended measures of 

behavioural intentions (Prestwich et al., 2003), behavioural intentions for physical activity 

and diet were measured pre- and post-intervention using three items each: e.g. In the next 

month: (i) ‘I intend to exercise more/eat healthier’, (ii) ‘I expect to exercise more/eat 

healthier’, (iii) ‘I will try to exercise more/eat healthier’. The items were rated on a 7-point 

scale ranging from (1) very unlikely to (7) very likely and combined into a sum score for 

physical activity and diet intentions respectively (Cronbach’s α ranging from .94 to .96). 

Message Manipulation Check 

The manipulation check item served to determine the effectiveness of the intervention 

in the experimental design and was adapted from a previous study (T. J. Lee, Cameron, 

Wünsche, & Stevens, 2011). The item was 'The health message made me think about my own 

risk of Type 2 diabetes’, with ratings ranging from strongly disagree (0) to strongly agree (5).  

Data Analysis 

Descriptive data for demographic variables were summarized, using means and 

standard deviations or ranges for continuous measures and percentages for categorical 

variables. Differences between the control and intervention groups were evaluated using the 

independent samples t-test for age, AUDIT-C, DAST-10, AUSDRISK, and manipulation 

check items, and the Chi-square test (or Fisher's exact test for expected cell counts less than 

5) for sex and country of birth. A 2 (group) x 2 (time) mixed model analysis of variance test 

(ANOVAs) using General Linear Model (GLM) was used to assess for significant differences 

between the intervention and control group on outcome variables over time. The dependent 

variables were T2D risk perception and behavioural intention scores, and covariates were 

gender, age, and country of birth. McNemar’s and Chi-square tests were used to assess 

differences in the proportion of people who more accurately assess their T2D risk post-
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intervention. Post-hoc analysis using Spearman’s correlation was used to examine the 

association between changes in risk perception and changes in behavioural intentions. Tests 

were two-tailed with p < .05. Data were analysed using Statistical Package for Social 

Sciences (SPSS) Version 25. 

Results 

Sample 

 The study recorded a total of 1,282 responses on Qualtrics (Figure 1). After removing 

129 problematic responses (i.e., bots or duplicate IP addresses) and 694 responses which did 

not meet inclusion criteria, there were 459 responses remaining. Due to a technical error in 

the set-up of the survey, the study did not record incomplete responses and thus we are 

unable to report dropouts or attrition rates of those who commenced the study but did not 

complete.  

Most of the participants were aged 45 and under (n = 396; 86.3%). Based on the 

AUSDRISK, 57% of participants (n = 260) were at intermediate risk while 43% of 

participants (n = 199) were at high risk of T2D. More than two-thirds of participants (n = 

329) had previously received treatment for mental health problems, while 311 participants 

(67.8%) were currently or had previously engaged in treatment for drug and/or alcohol 

problems. About 58% of participants met criteria for high alcohol use (i.e., scores ≥ 4) based 

on the AUDIT-C and had moderate levels of problems related to drug use based on the 

DAST-10 (n = 266 and n = 264 respectively). There were no significant differences between 

the control and intervention groups with regards to age, country of birth, AUDIT-C, DAST-

10, and AUSDRISK scores; however, there was a significant difference in the proportion of 

males and females (Table 11).   
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Table 11  

Demographic Characteristics of Participants 

Characteristic 
All 

Participants 

Intervention 

Group 
Control Group p-value 

N (%) 459 222 (48.4%) 237 (51.6%)  

Sex    .03* 

Male 298 (64.9%) 155 (69.8%) 143 (60.3%)  

Female 161 (35.1%) 67 (30.2%) 94 (39.7%)  

Country    .98 

United States 392 (85.4%) 190 (85.6%) 202 (85.2%)  

Australia 42 (9.2%) 20 (9.0%) 22 (9.3%)  

Asia 5 (1.1%) 2 (.9%) 3 (1.3%)  

Others 20 (4.4%) 10 (4.5%) 10 (4.2%)  

 M (SD) M (SD) M (SD)  

Age (years) 33.09 (10.91) 32.41 (10.44) 33.74 (11.32) .19 

AUDIT-C  4.89 (3.59) 5.01 (3.57) 4.78 (3.63) .49 

DAST-10 3.57 (2.90) 3.57 (3.00) 3.57 (2.82) .98 

AUSDRISK 11.48 (4.80) 11.36 (4.79) 11.59 (4.82) .61 

AUDIT-C = Alcohol Use Disorder Identification Test; DAST-10 = Drug Abuse Screening Test; AUSDRISK = 

Australian Type 2 Diabetes Risk Assessment Tool. 

aDifferences between the control and intervention groups were evaluated using the independent samples t-tests 

for age, AUDIT-C, DAST-10, and AUSDRISK and the chi-square test (or Fisher's exact test for expected cell 

counts of less than 5) for sex and country of birth. 
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Manipulation Check 

As intended, independent samples t-test revealed a significant difference between the 

intervention and control groups on the manipulation check item with the T2D-RC group (M = 

3.27, SD = 1.53) scoring significantly higher than the COVID-19 control group (M = 2.33, 

SD = 1.57), F (1,457) = .164, p < .001. This suggested that the T2D-RC worked as intended 

as participants thought more strongly about their risk of T2D. 

Type 2 Diabetes Risk Perception, Physical Activity and Diet  

 A 2 x 2 mixed model ANOVA was used to investigate the impact of the T2D-RC on 

physical activity and diet behavioural intention scores and T2D risk perception scores. 

Gender, age, and country of birth were included as covariates to control for their effects. A 

statistically significant interaction between time and intervention was found for T2D risk 

perception scores but not for physical activity and diet behavioural intention scores (Table 

12). Simple main effects analysis revealed that the participants in the T2D intervention group 

reported a significantly greater increase in their T2D risk perception as compared to 

participants in the COVID-19 control group (p < .001). There were no significant main 

effects for time on physical activity and diet behavioural intention scores and T2D risk 

perception scores. Post-hoc analysis found statistically significant positive correlations 

between (1) change in risk perceptions and change in physical activity intentions, (rs (457) = 

.11, p = .020), and (2) change in diet intentions and change in physical activity intentions, (rs 

(457) = .27, p < .001). 



 122 

 

Table 12  

Mixed Model ANOVA Analysis Results (Controlling for Gender, Age, and Country of Birth) 

Measure 

T2D Intervention COVID-19 Control 

F (1, 452) p η2 

Pre Mean (SD) 

Post Mean 

(SD) 

Pre Mean (SD) 

Post Mean 

(SD) 

Physical Activity        

Time 

3.98 (2.14) 4.27 (2.12) 4.07 (2.08) 4.17 (2.15) 

.13 .72 .000 

Time*Intervention 3.20 .07 .007 

Diet        

Time 

4.09 (2.04) 4.39 (2.12) 4.12 (1.98) 4.23 (2.10) 

.80 .37 .002 

Time*Intervention 3.79 .05 .008 

T2D Risk Perception        

Time 

3.82 (2.84) 5.09 (2.80) 3.43 (2.80) 3.62 (2.76) 

2.62 .11 .006 

Time*Intervention 26.28*** .00 .055 
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Table 13 

Change of Accuracy in T2D Risk Perception from Pre-Post for Intervention and Control Groups 

 Improved Stayed the Same Worsened  

Conditions Pre-Post Pre-Post Pre-Post Pre-Post Change 

 

Inaccurate to 

Accurate 

Both Accurate Both Inaccurate 

Accurate to 

Inaccurate 

p-valuea 

Type 2 Diabetes Intervention 

Group 

59 (26.6%) 42 (18.9%) 105 (47.3%) 16 (7.2%) .000 

COVID-19 Control Group 28 (11.8%) 31 (13.1%) 165 (69.6%) 13 (5.5%) .028 

ap-value based on McNemar Test statistic (Chi-square Test) 
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Accuracy of Type 2 Diabetes Risk 

Table 13 displays participants' accuracy of Type 2 diabetes risk from two 

perspectives: (1) the number and percentage of participants who improved (i.e., inaccurate to 

accurate risk perception), stayed the same, or worsened (i.e., accurate to inaccurate risk 

perception), and (2) whether these changes in accuracy were statistically significant. 

McNemar's test indicated that the proportion of participants who improved their T2D risk 

perception accuracy was significantly greater than the proportion of participants who 

worsened and this result was consistent across both T2D-RC intervention and COVID-19 

control group. Chi-square analyses further indicated that the proportion of participants who 

improved their T2D risk perception accuracy was significantly greater in the T2D-RC 

intervention group as compared to the COVID-19 control group, χ (1) = 16.26, p < .001. 

Discussion 

Prior research has provided preliminary evidence that T2D-RC improved risk 

perception among the general population (Goh, Kelly, & Deane, 2021). This was 

corroborated by findings from the current study which found a significantly greater increase 

in T2D risk perception scores in those receiving T2D-RC compared to an active control 

condition. Additionally, there was a significantly greater proportion of participants who 

improved their T2D risk perception accuracy in the T2D-RC intervention group as compared 

to the COVID-19 control group. These results lend support to the use of T2D-RC as an 

intervention tool to communicate and improve T2D risk perception among people who have 

AOD problems. Studies (e.g., Goh, Kelly, & Deane, 2022a) have indicated this vulnerable 

population to be greater risk of T2D, therefore providing the T2D-RC will be an important 

first step as part of early intervention to aid individuals in reducing their risk of T2D.  
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While behavioural intentions for physical activity and healthier eating increased 

across both groups, participants receiving the T2D-RC did not show a significantly greater 

increase compared to those in the control group. This result was unexpected given that risk 

perception was found to be positively correlated with behavioural intentions, and that the 

T2D-RC had led to significantly greater risk perception as compared to the active control. 

Notably, a prior meta-analysis found that risk perception only modestly predicts behavioural 

intentions and other factors need to be considered in effective behaviour change interventions 

(Sheeran et al., 2014). For instance, health behaviour change theories and results from a 

meta-analysis both suggest self-efficacy may be a key variable that has a positive association 

with health behaviour change (Bandura, Freeman, & Lightsey, 1997; Sheeran et al., 2016). 

The current study did not examine self-efficacy but other studies conducted during the 

COVID-19 pandemic have found lower levels of general self-efficacy compared to prior the 

pandemic (Ritchie, Cervone, & Sharpe, 2021). Therefore, it may be possible that participants 

felt less capable of making positive lifestyle changes, despite an increased perceived T2D 

risk, in part due to the restrictions or psychological impact secondary to the pandemic 

(Czenczek- Lewandowska et al., 2021). Indeed, studies have reported an increased sedentary 

lifestyle and dysregulated eating behaviours within the general population (Robertson et al., 

2021). It is recommended that future interventions seek to target not only risk perception, but 

also self-efficacy and other factors so as to better understand and motivate individuals in 

making positive lifestyle changes.  

Due to the nature of how the AUSDRISK assesses T2D risk, it is possible that 

individuals with certain demographics are found to be at higher risk of T2D despite living a 

healthy lifestyle. For example, respondents may be eating healthily and be physically active; 

however, if they happen to be of a middle age (i.e., 45 years old), a male born in Asia, and 

has with high blood glucose levels, they will score at least 19 on the measure which signifies 
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that they are at high risk of T2D. These participants may feel that they are unable to make 

further changes to their lifestyle as they are eating and exercising to the best they can. This 

would likely have a flow on to their ratings on the 'behavioural intention' measure where they 

indicate lower intentions to make behavioural changes since they are already engaging in 

healthy behaviours. Consequently, this could result in an inaccurate conclusion that 

participants are unwilling to change their lifestyle even though that may not be the case. In 

such instances, it would be necessary to conduct a more thorough assessment of participants' 

lifestyles and explore other areas which they could work on to help lower their overall risk of 

T2D. Future studies, particularly those utilising longitudinal designs, are recommended to not 

only assess participants’ behavioural intentions, but also enquire about specific diet and 

exercise habits. Additionally, researchers should consider the influence of other lifestyle 

factors (e.g., alcohol consumption) that are not assessed by the AUSDRISK but also have an 

indirect effect on T2D risk factors such as (e.g., alcohol consumption on glucose levels). 

Limitations 

The preponderance of participants from the United States (i.e., 85%) is a limitation of 

our study as it adversely impacts on the generalisability of our results to other countries. In 

contrast to a longitudinal approach, the cross-sectional design of the study does not allow us 

to ascertain if increases in T2D risk perception scores and greater accuracy will lead to 

changes in behaviour over time despite increased behavioural intentions. It is recommended 

that future studies to utilise a longitudinal design to assess longer term outcomes (Buch, 

2016). Due to the pandemic, the researchers utilised online data collection which potentially 

introduces sampling bias. Although multiple social media platforms were used to diversify 

our recruitment strategy, people without internet access or other factors may have reduced the 

representativeness of the sample. Therefore, it is vital that future research, while staying in 
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line with safety measures during the pandemic, consider other strategies to increase the rigour 

of online surveys (Hlatshwako et al., 2021). 

Conclusions 

Overall, the T2D-RC is a brief online resource that is low-cost and is very amenable 

to dissemination particularly in AOD treatment services where it could be used as a routine 

screen for T2D at treatment entry. Also, the T2D-RC can help to address the lack of T2D risk 

screening in the healthcare sector as patients entering rehabilitation, outpatient services, or in 

waiting rooms could be screened quickly and cost-efficiently, with minimum to no staff 

required. If appropriate, patients can be referred on to the relevant healthcare services or 

diabetes prevention programmes (e.g., National Diabetes Prevention Program by CDC, 

United States of America, or Type 2 Diabetes Prevention Program by New South Wales 

Government, Australia) for support in making positive lifestyle changes. Further 

development and research of the tool will be beneficial in understanding the long-term 

impacts on health and lifestyle changes. 
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Chapter 6: General Discussion 

6.1 Summary of Findings 

The overarching aims of this thesis were to further understand the rates and 

perceptions of diabetes risk among people with AOD problems and to develop a brief online 

T2D risk communication intervention (T2D-RC). People with AOD problems are at 

increased risk of T2D due to their history of substance use and unhealthy lifestyle behaviours 

(P. Sharma & Balhara, 2016; Vancampfort et al., 2016a). The paucity of research and 

interventions addressing T2D in this vulnerable population led to the development of the four 

empirical studies included in this thesis. These studies aimed to determine: 

1. What are the rates and risk of T2D amongst people with AOD problems?  

2. Is this population at greater risk of T2D as compared to the general population? 

3. What does the current literature state on health risk communication for people with 

AOD problems? 

4. Is a brief online T2D risk communication intervention feasible for delivery amongst 

people with AOD problems? 

As presented in Chapter 4, secondary data analysis from two online studies were used 

to elucidate the rates and risk of T2D in people with AOD problems. Of the 1012 responses, 

112 participants (11.6%) reported being diagnosed with diabetes. Forty-one percent of the 

remaining participants were at intermediate risk and 29.6% percent were at high risk of 

developing T2D. Examining those aged 45 years and above (i.e., typical age of onset for 

T2D), there were greater proportions of participants diagnosed with diabetes (i.e., 24.7%) and 

participants in the high T2D risk category (i.e., 33.6% at intermediate risk and 65.5% at high 

risk). Of the 682 participants who reported a co-occurring disorder (COD), 61.3% of them (n 

= 418) reported high levels of alcohol consumption and about a third of them (n = 162, 

38.8%) were in the high-risk category for T2D, followed by 140 participants (33.5%) in the 
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intermediate risk category and 101 participants (24.2%) in the low-risk category. Further, 

when controlling for gender and age, while there was not a significant interaction between 

alcohol consumption and mental health disorder (MHD) on T2D, there were significant main 

effects of alcohol consumption and MHD on T2D risk. To conclude, this study suggests that 

without any significant lifestyle changes, the risk of developing T2D will only increase with 

age, particularly for those with high levels of alcohol consumption and MHD. 

There is increasing evidence that health risk communication is crucial in improving 

risk perception and knowledge of chronic diseases, and both factors are associated with 

health behaviour change for people from the general population (Gallagher & Updegraff, 

2012; Latimer et al., 2010). Chapter 2 presented the first systematic review to synthesize 

prior research on health risk communication, risk perception, and behavioural intentions 

amongst people with substance use problems. This review specifically aimed to report on 

current practices, including the various methods and mediums, for communicating health risk 

within the substance dependent population. It also examined the impact of these health risk 

communication practices on patient-related outcomes such as health behaviours, risk 

perception and understanding. Results revealed relatively few studies of health risk 

communication in the field of addiction and only 8 articles, representing 5 unique studies, 

were included in this review. Printed handouts were found to be the most common medium of 

risk communication, though current technological advances have led to a shift towards a 

more immediate medium (e.g., email, text messages) of written communication. Findings 

provided preliminary evidence for the use of gain-framed message framing in communicating 

risk within the substance dependent population, though most of the research were focused on 

smoking cessation outcomes. Not only did gain-framed messages contribute to positive 

smoking cessation related outcomes, such as increased attempts in quitting and longer time to 

relapse, but these effects were also more pronounced among smokers with higher levels of 



 130 

 

nicotine dependence. Additionally, gender and perceived risk were found to be moderating 

factors for the effect of message framing on smoking cessation outcomes, and there was a 

preference for gain-framed messages among this population. Only two studies investigated 

personalised/customized recommendations and a lack of significant effect was found in both 

studies, which could be attributed to methodological limitations. Overall, this review 

indicated further research was required to aid the development of alternative forms of T2D 

risk communication specifically targeting people with AOD problems. In addition, it was 

recommended that rigorous methodology, such as randomized controlled trials, should be 

employed to assess the effectiveness of different forms of risk feedback and framing within 

this population. 

In Chapter 3 (otherwise referred to as RCT-1), a T2D risk communication 

intervention (T2D-RC) was developed and trialled among an online sample of participants. 

Given that people with AOD problems are at a greater risk of T2D, and that no T2D risk 

communication intervention had been specifically developed for this population, this study 

aimed to advance the field through developing and trialling a novel intervention that was 

grounded in theory and conclusions drawn from the systematic review (Chapter 2). The 

purpose of T2D-RC was to communicate personalised T2D risk, provide general T2D 

information and specific steps to help lower risk of T2D. This cross-sectional study aimed to 

understand the effects of T2D-RC on T2D risk perceptions and behavioural intentions. 

Specifically, the study examined whether tailored risk feedback (i.e., personalised vs 

generalised) and message framing (i.e., gain vs loss frame) had an effect on risk perception 

and behavioural intentions and whether these effects varied based on level of alcohol 

consumption. No significant differences were observed in T2D risk perceptions or 

behavioural intentions by study arm. The lack of significant effects could be attributed to the 

brief and subtle differences between the manipulations. However, T2D risk perception scores 
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and accuracy, and healthy behaviour intentions significantly increased post-intervention 

across all conditions. This finding added to the body of literature demonstrating improved 

risk perception accuracy and greater intentions towards positive lifestyle changes after risk 

assessment feedback. Overall, the study highlighted the potential and advantages of 

leveraging an online risk assessment tool to communicate personalised T2D risk. 

Lastly, Chapter 5 (otherwise referred to as RCT-2) further examined the effectiveness 

of T2D-RC using a randomised controlled trial among a sample of people with AOD 

problems (n = 459). Specifically, the study investigated the effects of T2D-RC against a 

control condition on T2D risk perception and behavioural intentions. The study’s results 

revealed that participants who received the T2D-RC reported a significantly greater increase 

in T2D risk perception as compared to the control condition. Additionally, there was a 

significantly larger proportion of participants who improved their T2D risk perception 

accuracy compared to the control group. While behavioural intentions for physical activity 

and healthier eating increased across both groups, participants receiving the T2D-RC did not 

show a significantly greater increase as compared to those in the control group. Overall, 

findings from this study support the utility and feasibility of T2D-RC in correcting T2D risk 

perceptions in people with AOD problems, though it did no better than the control condition 

in improving behavioural intentions. 

6.2 Theoretical Implications 

Findings from the studies included in this thesis provided mixed evidence on message 

framing, tailored risk feedback and their effects on risk perception and health behavioural 

intentions. While most of the studies included in the systematic review and RCT-2 found that 

gain-framed messages led to significantly better outcomes (e.g., smoking cessation, T2D risk 

perception and T2D-related health behavioural intentions) as compared to loss-framed 

messages or an active control condition respectively, RCT-1 did not find a significant 
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difference between the message framing or tailoring manipulations. These findings are 

consistent with recent studies that have similarly found mixed results of message framing on 

health behavioural intentions or behavioural change (Keyworth et al., 2018; Williams, Saken, 

Gough, & Hing, 2019). The inconsistent effects from message framing can be attributed to 

the subtle yet complex differences between and within messages and further explained by the 

way individuals construe the target behaviour (rather than the behaviour type per se). 

This thesis’s findings highlighted the complexity of applying prospect theory to health 

behavioural change. Message framing is grounded in the tenets of prospect theory which 

posits that the probability of outcomes influences decisions; however, we did not find a 

significant effect of message framing on behavioural intentions in either Chapter 3 or 5’s 

studies. While this thesis sought to frame messages based on the health risk associated with 

the behaviour, that may not be the understanding or focus for participants within the 

messages. In other words, the effectiveness of framed messages may be contingent on how 

the individual thinks and feels about the behaviour (Latimer, Salovey, & Rothman, 2007). 

For example, while smoking cessation may be understood to be a prevention behaviour in 

terms of the reduction in health risk for heart disease and cancer, some may perceive it to 

involve many costs (e.g., inability to concentrate, ostracized from certain social circles) and 

identify these to be more of a concern (McKee, O'Malley, Salovey, Krishnan-Sarin, & 

Mazure, 2005). According to prospect theory, the latter group would likely be more 

responsive to a loss-framed message than gain-framed message due to the focus on costs 

associated with smoking rather than illness-prevention (which is typically associated with 

gain-framed messages). For example, Toll et al. (2008) found that women with low perceived 

risk of smoking cessation remained non-smokers for a longer period of time when they 

received gain-framed materials compared with women who received loss-framed materials. 

This demonstrates the importance of understanding how individuals construe the target 
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behaviour when evaluating message-framing effects, particularly in people with AOD 

problems who may tend to focus more on the costs of reducing their unhealthy behaviours. 

There are additional complexities in message framing research, such as the use of antecedents 

vs consequent and use of negation (See Van’t Riet et al., 2016), which can impact on the 

understanding of health information. Further research is recommended to examine the 

intricacies and subtle effect of message framing to better inform the cognitive processes 

guiding health behavioural change. 

This thesis’s findings emphasized the need for further research into T2D prevention 

and management amongst people who consume high levels of alcohol and people who have a 

co-occurring MHD. Both groups were found to be at greater risk of T2D; however, research 

in diabetes prevention for these populations seem to be lacking (Mishu et al., 2021; Walter et 

al., 2016). This is concerning as these individuals experience greater burden of diseases (Najt, 

Fusar-Poli, & Brambilla, 2011). Additionally, providing treatment to this population is 

recognised to be more complex and challenging as compared to the general population, for 

reasons including barriers to change (e.g., low self-efficacy, increased social isolation), 

accessibility and availability of treatments, and traditionally high drop-out rates in treatment 

(Corrigan & Rao, 2012; Lappan, Brown, & Hendricks, 2020; Priester et al., 2016). It is 

therefore essential to adapt evidence-based lifestyle interventions and address these barriers 

and specific needs of the population in order to increase adherence and decrease poor health 

and mental health outcomes. For instance, researchers have sought to adapt the Diabetes 

Prevention Program for individuals with serious mental illness (DPP-SMI) with preliminary 

results reported to be promising (Quiñones, Lombard-Newell, Sharp, Way, & Cross, 2018). 

Further studies are recommended to “identify key aspects that can improve accessibility and 

acceptance of evidence-based treatments through program adaptation” (Quiñones et al., 2018, 

p. 195) for this vulnerable population. 
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This thesis demonstrated that in addition to risk perception, factors such as self-

efficacy needs to be considered in health behaviour change. In both the HBM and PMT, self-

efficacy has been posited to be an important variable that has improved the predictive 

efficacy of the models (Ezati Rad et al., 2021; Sheeran et al., 2016). An individual’s level of 

self-efficacy influences their ability to persist in the task in face of obstacles or failure 

(Bandura, 1977). However, lower levels of self-efficacy beliefs have been reported as 

compared to prior to the COVID-19 pandemic (Ritchie et al., 2021), suggesting that people 

may feel less capable of making positive lifestyle changes due to the restrictions or 

psychological impact secondary to the pandemic (Czenczek- Lewandowska et al., 2021). 

Therefore, improving risk perception alone may be insufficient as participants recognise the 

health risk and need to take action but do not feel motivated or confident in doing so. Rimal 

(2001) found that participants with greater risk perception and higher self-efficacy were more 

likely to engage in information seeking behaviours, compared to those with lower risk 

perception and self-efficacy. Future studies are recommended to examine the effects of both 

risk perception and self-efficacy when trying to influence behaviour change. Specifically, 

longitudinal studies can help to clarify if self-efficacy may be the determining factor as to 

whether risk appraisal would translate into actual health behaviour change. 

This thesis’s findings provided support for the use of personalising/tailoring T2D risk 

communication in improving T2D risk perceptions; however, more needs to be done to 

meaningfully translate research into practice. Recent literature has similarly found benefits in 

adopting a personalised approach in T2D risk communication and management (Bailey-Davis 

et al., 2021; Rouyard et al., 2018). While providing personalised risk is an integral part of the 

patient-centered care model in health care delivery (Chawla & Davis, 2013), it is uncertain 

how often this is being implemented. Studies have revealed barriers in the delivery of patient-

centered care (Clarke et al., 2016; Esmaeili, Ali Cheraghi, & Salsali, 2014), suggesting that 
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organisations could do more to support healthcare professionals in overcoming these 

challenges. It is also important to consider patients’ understanding of personalised risk as it 

may not necessarily be helpful. For example, patients who have “little experience using 

personalised risk information may favour heuristic-based over risk-based decision-making 

strategies and may perceive personalised risk information as less valuable than other types of 

evidence” (P. K. Han et al., 2013, p. 1). Further research, using a qualitative design, is 

recommended to examine healthcare professionals and patients’ attitudes and experience in 

delivering and receiving T2D risk communication respectively. Gaining more information 

into these factors can aid the implementation of personalised risk communication and overall, 

a patient-centered health care system. 

6.3 Clinical Implications 

 Findings from this thesis found that this population has relatively higher rates and risk 

of T2D as compared to the general population. This result not only adds to the growing body 

of research that have demonstrated greater prevalence rate of T2D among people with AOD 

problems (Vancampfort et al., 2016a), but is also consistent with concerns that these 

individuals are at an increased risk of developing T2D due to their history of/current 

substance use and unhealthy lifestyle (P. Sharma & Balhara, 2016). While this population 

tends to be commonly assessed for their substance use, enquiry of other lifestyle behaviours 

(e.g., physical activity and diet) tends to be much lower (Tremain et al., 2016). Additionally, 

this population tends to receive only a moderate to low level provision of brief advice of 

health risk behaviours, and low to no provision of referral to further support for reasons 

including staff lacking confidence in providing preventive care and low consumer update of 

referrals (Clinton-McHarg et al., 2022; Tremain et al., 2016). This highlights a greater need 

for staff and clinicians within substance use treatment services to assess for health risk 

behaviours and provide individuals with further information about their risk of T2D and other 
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‘lifestyle diseases’. Subsequently, individuals should be given appropriate referrals to early 

intervention treatment programs or services to help prevent and manage their risk.   

Notably, findings from the thesis revealed that participants with higher levels of 

alcohol consumption and a co-morbid mental health disorder were at greater risk of T2D. 

This is an additional health risk for people with co-occurring mental health and substance use 

disorders who already have higher rates of psychiatric relapse, poorer treatment engagement, 

and higher financial costs of care (Searby, Maude, & McGrath, 2015). Public health data has 

indicated that mental health and substance use disorders together were the leading cause of 

disease burden, surpassing cancer and cardiovascular disease, among others (Kamal, Cox, 

Rousseau, & Kaiser Family Foundation, 2017). Despite the high degree of comorbid mental 

health problems in people with AOD problems (AIHW, 2021), provision of co-occurring 

disorder services remains lacking in mental health and substance use treatment settings 

(Padwa, Larkins, Crevecoeur-Macphail, & Grella, 2013; Sacks et al., 2013). There needs to 

be an increased integration of substance use treatment services with the rest of the health care 

system, and for organizations to train staff to work adequately with clients with co-occurring 

disorders in addressing their specific needs (Minkoff, Zweben, Rosenthal, & Ries, 2003). 

Enhancing the quality and reach of services will be essential first steps in improving the 

health outcomes of clients with co-occurring disorders. 

In addition, findings from RCT-2 indicated that T2D risk perception was positively 

correlated with behavioural intentions for physical activity. This suggests that improving 

perceived risk of T2D can lead to greater intentions to increase physical activity. Knowing 

ways to improve people’s levels of physical activity is essential, as physical activity has been 

found to not only be an effective long-term treatment for those with AOD problems (D. 

Wang, Wang, Wang, Li, & Zhou, 2014), but it can also improve one's mental and physical 

health (Rosenbaum, Tiedemann, Sherrington, Curtis, & Ward, 2014). However, it should be 
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noted that improving risk perception solely is insufficient and other factors need to be 

considered in effective behaviour change interventions (Sheeran et al., 2014). Self-efficacy 

has been suggested to be another key variable that has a positive association with health 

behaviour change (Bandura et al., 1997; Sheeran et al., 2016). Self-efficacy can be defined as 

perceived capability to perform a target behaviour (Bandura, 2004) and it has been found to 

be a robust predictor of various health behaviours including physical activity (Bauman et al., 

2012) and smoking cessation (Gwaltney, Metrik, Kahler, & Shiffman, 2009). However, self-

efficacy is often overlooked during treatment design despite past studies highlighting self-

efficacy to be an important predictor of outcome or mediator of treatment effects in substance 

use treatment (Kadden & Litt, 2011). Further research is recommended to explore the 

combined effects of risk perception and self-efficacy as to whether they can lead to positive 

lifestyle changes and reduce the risk of T2D. 

Clinicians may consider using the T2D-RC as an online self-screening and risk 

assessment tool that can lead to additional support or assistance to help with healthy lifestyle 

changes. As seen in this thesis's findings, individuals can use the T2D-RC to better 

understand their T2D risk. As a brief online intervention, it can be easily incorporated into 

telehealth services (e.g., video consultation and remote monitoring) which are increasingly 

adopted due to the ongoing pandemic (Liu et al., 2020). During these consultations, at-risk 

individuals can discuss their T2D risk with clinicians in healthcare or residential/outpatient 

treatment services and be referred for further support to help with lifestyle changes. Notably, 

it has been found that using an online risk assessment tool can lead to greater involvement in 

decision-making and a more active role in care (Manuel et al., 2018; McCoy et al., 2005). 

Subsequently, at-risk individuals can be prompted with more structured intensive strategies, 

such as referrals and enrolment into diabetes prevention programmes (e.g., National Diabetes 

Prevention Program by CDC, United States of America, or Type 2 Diabetes Prevention 
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Program by New South Wales Government, Australia) or similar lifestyle intervention 

programmes (e.g., Healthy Lifestyles Australia). These programmes include the support of a 

personal health coach, dietitian, diabetes education, and/or exercise physiology which can 

help individuals develop effective self-help strategies and journey towards a healthier 

lifestyle in the long run.  

The T2D-RC may be a valuable intervention in AOD treatment services, where there 

tends to be a primary focus on substance use rather than other healthy lifestyle behaviours 

(e.g., physical activity and diet). For instance, in community substance use treatment services, 

it was found that assessment and brief advice for smoking were provided to the majority of 

clients but this was negligible for the other behaviours (Tremain et al., 2016). While there 

were high rates of assessment of health risk factors by substance use treatment clinicians, 

there was only moderate to low provision of brief advice for health risk behaviours and low 

to no provision of referral to further support. Similarly in residential AOD treatment settings, 

researchers have highlighted an ongoing challenge in addressing physical activity and diet 

despite the healthy lifestyle interventions being effective in leading to significant reductions 

in smoking (Kelly et al., 2021). It is possible that due to the nature of such services, more 

attention is placed on smoking and substance use rather than other health risk behaviours. 

This highlights a significant gap in the prevention and management of chronic disease where 

early intervention is vital for this vulnerable population and living a healthier lifestyle (e.g., 

increasing levels of physical activity) has been shown to have positive effects on their mental 

and physical health and in managing their AOD problems. Encouragingly, clinicians have 

reported positive attitudes regarding the preventive care provision for modifiable health risk 

behaviours in substance use treatment settings (Tremain et al., 2020). However, time was 

noted to be a concern as to why preventive care may not be provided routinely. With the 

availability of the brief online intervention, clinicians, services, and treatment centres now 
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have the option to easily incorporate a quick routine screening of T2D as the first step to 

initiate change for clients. 

6.4 Limitations 

In addition to the limitations discussed in the preceding chapters of this thesis, some 

noteworthy limitations were common across the studies. The design of the studies precludes 

any causal or temporal relationships between risk perception and behavioural intentions from 

being determined. The systematic review sought to review existing literature in this field and 

while some longitudinal studies were included, little information about the temporal 

relationship between risk perception and behavioural intentions was revealed from these 

studies. While both RCT-1 and RCT-2 in this thesis were randomized controlled trials with 

pre- and post-intervention methodological designs, they were not longitudinal in nature. The 

cross-sectional nature of the research meant that we were unable to ascertain if increases in 

T2D risk perception scores and greater accuracy led to changes in behaviour over time 

despite increased behavioural intentions. In contrast, a prospective design would allow 

researchers to assess risk perception before the participant engages (or does not engage) in 

the health behaviour. This would increase the plausibility that the risk perception motivates 

the behaviour, rather than the reported risk perception being constructed to justify a 

behaviour that has already taken place (Brewer et al., 2007). Furthermore, a meta-analysis of 

studies examining risk perception and health behaviours found that a cross-sectional design 

tends to suppress the size of the relationship between perceived risk and health behaviours, 

thus leading to the occasional small/ no relationship (Brewer et al., 2007). Nevertheless, the 

thesis’ research methodology was deemed suitable and appropriate at the time of a global 

pandemic. It is recommended that future research extend on the findings of the current study 

and adopt a prospective study design to provide further clarity on the relationship between 

risk perception and health behaviours. 
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Furthermore, it is important to note that while online data collection has its utility, 

there are some limitations too. Although the web-based research methodology allowed us to 

reach a larger and international group of participants from the United States, concerns have 

been raised about the robustness of convenience samples recruited online and the possibility 

of sampling bias. To mitigate this risk of bias, manipulation checks were put in place and 

multiple social media platforms were used to diversify our recruitment strategy. Despite this, 

people without internet access or other factors may have reduced the representativeness of the 

sample. There are also concerns about the generalisability of results from online data 

collection as studies are more likely to recruit educated, internet-using populations who may 

not be representative of the larger population of interest. This may be particularly the case for 

people with AOD problems, who tend to be from lower socioeconomic backgrounds and 

have lower educational attainment, and therefore may not have the knowledge or means to 

use or access the internet (Collins, 2016; Rosoff et al., 2021). However, a recent study has 

shown that properly planned and conducted online RCTs can be an effective design for 

estimating the effects of intervention or treatment, though this study did not specifically 

sample people with AOD problems (C. Wang et al., 2018). It is vital that future research 

continue to prioritise scientific rigour regardless of the methodology (i.e., online or in-person 

data collection) of research studies (Hlatshwako et al., 2021).  

Lastly, research in this thesis has solely utilised a quantitative approach and there is 

an absence of qualitative perspective due to restrictions caused by the pandemic. The current 

program of research had aimed to conduct qualitative interviews with individuals within drug 

and alcohol services; however, due to the pandemic, services were not seeing clients face-to-

face and did not want to add any additional burden to clients or staff required to support the 

research. The use of qualitative research may help to further understand the relationship 

between message framing, risk perception and health behavioural intentions. Notably, 
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qualitative research can help to identify unobserved heterogeneity in quantitative data as well 

as previously unknown explaining variables and mis-specified models (Kelle, 2006). For 

instance, in Chapter 3, findings indicated no significant differences between manipulations on 

T2D risk perception and behavioural intentions despite increases in both outcomes across all 

groups. Conducting focus groups and structured interviews could elucidate and help explain 

study findings. Specifically, participants could be presented with more than one type of 

manipulation and asked about any noticeable differences between manipulations and the 

impact it may have had (or not) on their responses. While a manipulation check could provide 

a similar understanding of whether groups/interventions are sufficiently distinct, it does not 

allow specific follow-up questions that are based on participants’ responses. Additionally, 

follow-up interviews could facilitate the understanding of factors contributing to the absence 

of a significant effect of intervention or risk perception on behavioural intentions (e.g., asking 

participants why they did not necessarily feel more incline to make positive behavioural 

changes despite a reported greater perceived risk of T2D). Essentially, a mixed-methods 

design would not only provide important tools to overcome limitations of both qualitative and 

quantitative ‘mono-method research’, but also provide mutual validation of data and findings 

as well as present a more coherent and complete picture of the investigated domain than 

mono-method research can yield (Kelle, 2006). Most importantly, being able to utilise 

qualitative approaches to obtain feedback from people with AOD problems would be 

invaluable in allowing further development and tailoring of the T2D-RC to this specific 

population. It is recommended that future studies adopt a mixed methods approach to allow a 

comprehensive exploration of message framing and its impact on risk perception and 

behavioural intention/change.  
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6.5 Future Directions 

There needs to be a greater examination of the minutiae within framed and 

personalised/tailored messages and their subtle effects. It is not only the message 

manipulation but also the subtle differences between the health messages that can influence 

recipients’ understanding (Van’t Riet et al., 2016). Researchers could adopt a granular 

approach and ensure that only a single type of manipulation is utilised to prevent the 

confounding of other factors. As suggested earlier, the use of a mixed methods approach, 

specifically through qualitative means, can allow researchers to better understand key 

relationships and effects when trying to introduce risk communication in healthcare settings. 

Aside from risk perception, health behaviour change theories posit that other factors such as 

self-efficacy are equally vital and should not be overlooked. Longitudinal studies are 

recommended to elucidate the impact of risk perception and self-efficacy in behaviour change 

over time. In the long run, a coherent understanding of risk communication can facilitate the 

implementation and shift towards a patient-centered health care system.  

Future research for the T2D-RC in people with AOD problems is clearly warranted 

given the findings of the studies contained in this thesis. While the thesis provided 

preliminary evidence for the feasibility of the T2D-RC, the generalisability of the research 

was limited by the online data collection and sole use of quantitative measures in part due to 

the restrictions resulting from the pandemic. Qualitative research would not only enable the 

gathering of feedback for the intervention, but also deeper examination of the relationships 

between key variables (or lack thereof). More importantly, assessing the T2D-RC in real 

world settings would be a more accurate test of its utility. This would involve consultation 

with healthcare organisations surrounding need for the intervention, such as working closely 

with staff of addiction treatment services to help to enhance understanding about the 

importance of addressing T2D and the potential this has on other recovery outcomes. This 
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might also involve engaging staff and/or clients of the services in designing the project to 

enhance consumer buy-in (Adebayo, Salerno, Francillon, & Williams, 2018; Brunton et al., 

2017). 

Lastly, further action is required to manage the risk of T2D in people with AOD 

problems. Chapter 4 highlighted the increased risk of T2D in this vulnerable population; 

without early intervention or prevention through significant lifestyle changes, the likelihood 

of developing T2D is significant. Implementing detailed screening or T2D risk assessments 

in primary health care and residential treatment facilities, specifically addressing T2D risk 

factors, would be crucial in supporting individuals to adopt more accurate perceptions and 

develop clearer understandings of their health risk that may subsequently encourage 

engagement in preventive health behaviours (Ladwig et al., 2005). 

6.6 Conclusions 

 This thesis examined diabetes and health risk communication amongst people with 

AOD problems. The studies highlighted that people with AOD problems are an increased risk 

of developing T2D and these individuals do not have an accurate perception of their risk. The 

limited studies of health risk communication in people with AOD problems were 

characterised by heterogeneous methods and measures. The use of message framing and 

addressing T2D risk perception can have a positive effect on health behaviour intentions. A 

brief online T2D risk communication intervention appeared to be feasible for delivery 

amongst people with AOD problems. There is still a significant amount of work to be done 

within the message framing literature to better understand its complexities and impact on risk 

perception and behaviour change. Future research would benefit from a mixed methods 

approach and a greater focus on the subtle effects of message framing. 
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Appendix C 

Search Strategy 

Substance Use 

1 Substance-Related Disorders/ 

2 Amphetamine-Related Disorders/ 

3 Cocaine-Related Disorders/ 

4 Alcohol-Related Disorders/ 

5 Opioid-related disorders/ 

6 Substance Abuse Treatment Centers/ 

7 Substance Use Disorder/ 

8 1 or 2 or 3 or 4 or 5 or 6 or 7 

Risk Communication 

9 Health Communication/ 

10 Risk Communication/ 

11 Communication/ 

12 Prospect Theory/ 

13 Message Framing/ 

14 9 or 10 or 11 or 12 or 13 

15 8 and 14 

("Health Communication" OR "Risk Communication" OR "Communication" OR “Prospect 

Theory” OR “Message Framing”) 

AND 

("Substance-Related Disorders" OR "Cocaine-Related Disorders" OR "Alcohol-Related 

Disorders” OR "Amphetamine-Related Disorders" OR "Opioid-Related Disorders" OR 

"substance abuse treatment centers" OR "Substance use disorder") 
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Appendix D 

Example of the message framing manipulations in the Type 2 Diabetes risk message section 

Generalised-Frame Personalised-Frame 

Type 2 

Diabetes risk 

Based on the AUSDRISK and the information provided, 

your current risk of developing Type 2 Diabetes is in the 

intermediate risk category. 

Based on the information provided, you have scored a total 

of 9 points on the AUSDRISK. 

Your current risk of developing Type 2 Diabetes is in the 

intermediate risk category. In this category, approximately 

one person in every 30 will develop diabetes. 

Figure 1. This graphic displays a matrix format with 30 

symbols shaped as people in the background and 1 

highlighted symbol in the foreground. This graphic 

represents your Type 2 Diabetes risk within the next 5 years. 
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Example of the message framing and message tailoring manipulations in the lifestyle recommended section 

Personalised Generalised 

Gain Loss Gain Loss 

BMI 

If you lose weight and keep it 

off, you may be able to 

prevent or delay diabetes. 

If you do not lose weight and 

do not keep it off, you may 

not be able to prevent or delay 

diabetes. 

If you make changes to your 

lifestyle (e.g. healthy diet and 

regular physical activity), you 

may lower your risk of type 

2 diabetes. 

If you do not make changes 

to your lifestyle (e.g. 

unhealthy diet and limited 

physical activity), you may 

increase your risk of type 2 

diabetes. 

Physical 

Activity 

If you exercise more (i.e. get 

at least 30 minutes of physical 

activity 5 days a week), you 

may be able to prevent or 

delay diabetes. 

If you do not exercise more 

(i.e. get at least 30 minutes of 

physical activity 5 days a 

week), you may not be able to 

prevent or delay diabetes. 

Diet 

If you have a healthier diet 

(e.g. eat fruits and vegetables 

everyday), you may be able to 

delay or prevent diabetes. 

If you do not have a healthier 

diet (e.g. eat fruits and 

vegetables everyday), you 

may not be able to delay or 

prevent diabetes. 
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Concluding 

Statement 

If you live a healthier lifestyle 

for the next 5 years, you may 

be able to reduce your Type 2 

diabetes risk by up to 58%. 

If you do not live a healthier 

lifestyle for the next 5 years, 

you may increase your Type 2 

diabetes risk by up to 100%. 
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Appendix E 

Participant feedback about T2D Risk Communication Intervention (N = 347) 

Gain & 

Personalised 

(n=85)  

n (%) 

Loss & 

Personalised 

(n=77)  

n (%) 

Gain & 

Generalised 

(n=91) 

n (%) 

Loss & 

Generalised 

(n=94) 

n (%) 

Total 

Usefulness of Intervention 

Not at all useful 3 (3.5%) 0 (0.0%) 5 (5.5%) 4 (4.3%) 12 (3.5%) 

Slightly useful 15 (17.6%) 13 (16.9%) 24 (26.4%) 27 (28.7%) 79 (22.8%) 

Somewhat useful 37 (43.5%) 24 (31.2%) 34 (37.4%) 37 (39.4%) 132 (38.0%) 

Extremely useful 30 (35.3%) 40 (51.9%) 28 (30.8%) 26 (27.7%) 124 (35.7%) 

Was Information Surprising 

No, was not surprising 44 (51.8%) 25 (32.5%) 43 (47.3%) 47 (50.0%) 159 (48.6%) 

Surprising how high my T2D risk 

was than expected 
35 (41.2%) 48 (62.3%) 37 (40.7%) 39 (41.5%) 159 (48.6%) 

Surprising how low my T2D was 

than expected 
5 (5.9%) 4 (5.2%) 10 (11.0%) 5 (5.3%) 24 (7.3%) 

Found something else surprisinga 1 (1.2%) 0 (0.0%) 1 (1.1%) 3 (3.2%) 5 (1.5%) 

aSurprised at the complications and health risk associated with T2D (n=3), T2D risk could be lowered by up to 58% (n=1), T2D risk was age-

related (n=1).
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Appendix F 

Participant open-ended feedback on intervention and how it can be improved (N = 89) 

Themes n (%) 

Positive feedback 31 (34.8%) 

More information on individual risk 9 (10.1%) 

More information on diabetes and risk 

factors 

20 (22.5%) 

More information on lifestyle 

recommendations 

13 (14.6%) 

Other prevention methods available aside 

from lifestyle changes 

5 (5.6%) 

More infographics/ bigger text and graphics 7 (7.9%) 

Othersa 4 (4.5%) 

aOthers include more information about medication (n=1), the AUSDRISK scale (n=2), and 

general disbelief in the accuracy of the scale (n=1). 
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Appendix G 

STROBE Statement – Checklist of items that should be included in reports of cross-sectional 

studies  

Item 

No Recommendation 

Page 

No 

Title and abstract 1 (a) Indicate the study’s design with a commonly

used term in the title or the abstract

1 

(b) Provide in the abstract an informative and

balanced summary of what was done and what was

found

2 

Introduction 

Background/rationale 2 Explain the scientific background and rationale for 

the investigation being reported 

4 

Objectives 3 State specific objectives, including any 

prespecified hypotheses 

4 

Methods 

Study design 4 Present key elements of study design early in the 

paper 

5 

Setting 5 Describe the setting, locations, and relevant dates, 

including periods of recruitment, exposure, follow-

up, and data collection 

5 

Participants 6 (a) Give the eligibility criteria, and the sources and

methods of selection of participants

5 

Variables 7 Clearly define all outcomes, exposures, predictors, 

potential confounders, and effect modifiers. Give 

diagnostic criteria, if applicable 

6-7

Data sources/ 

measurement 

8*  For each variable of interest, give sources of data 

and details of methods of assessment 

(measurement). Describe comparability of 

assessment methods if there is more than one 

group 

5 

Bias 9 Describe any efforts to address potential sources of 

bias 

- 

Study size 10 Explain how the study size was arrived at 5 

Quantitative variables 11 Explain how quantitative variables were handled in 

the analyses. If applicable, describe which 

groupings were chosen and why 

7-8
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Statistical methods 12 (a) Describe all statistical methods, including those

used to control for confounding

7-8

(b) Describe any methods used to examine

subgroups and interactions

7-8

(c) Explain how missing data were addressed 8 

(d) If applicable, describe analytical methods

taking account of sampling strategy

NA 

(e) Describe any sensitivity analyses NA 

Results 

Participants 13* (a) Report numbers of individuals at each stage of

study—eg numbers potentially eligible, examined

for eligibility, confirmed eligible, included in the

study, completing follow-up, and analysed

8 

(b) Give reasons for non-participation at each stage 8 

(c) Consider use of a flow diagram NA 

Descriptive data 14* (a) Give characteristics of study participants (eg

demographic, clinical, social) and information on

exposures and potential confounders

8-9

(b) Indicate number of participants with missing

data for each variable of interest

8 

Outcome data 15* Report numbers of outcome events or summary 

measures 

8-10

Main results 16 (a) Give unadjusted estimates and, if applicable,

confounder-adjusted estimates and their precision

(eg, 95% confidence interval). Make clear which

confounders were adjusted for and why they were

included

9-10

(b) Report category boundaries when continuous

variables were categorized

NA 

(c) If relevant, consider translating estimates of

relative risk into absolute risk for a meaningful

time period

NA 

Other analyses 17 Report other analyses done—eg analyses of 

subgroups and interactions, and sensitivity 

analyses 

9-10

Discussion 

Key results 18 Summarise key results with reference to study 

objectives 

10-

12 
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Limitations 19 Discuss limitations of the study, taking into 

account sources of potential bias or imprecision. 

Discuss both direction and magnitude of any 

potential bias 

12 

Interpretation 20 Give a cautious overall interpretation of results 

considering objectives, limitations, multiplicity of 

analyses, results from similar studies, and other 

relevant evidence 

10-

12 

Generalisability 21 Discuss the generalisability (external validity) of 

the study results 

10-

12 

Other information 

Funding 22 Give the source of funding and the role of the 

funders for the present study and, if applicable, for 

the original study on which the present article is 

based 

13 
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Appendix H 

Facebook Paid Advertisement 

The advertisement included an image of people holding wine glasses with an overlay title 

“Research Volunteers Wanted” and invited people to ‘Complete an anonymous online survey 

about alcohol and other drugs, health and well-being, and COVID-19.’A charge was incurred 

every time a Facebook user clicked on the advertisement. A daily budget of AUD $15 was 

set, meaning once enough users had clicked on the advertisement to incur $15 worth of 

charges, Facebook stopped running the advertisement that day. As a part of their paid 

advertising service, Facebook provided information regarding numbers of impressions (the 

number of times the advertisement appeared on a Facebook profile), clicks, click-through rate 

and cost per click (the amount paid when someone clicked on the study advertisement). If 

Facebook users clicked on the advertisement, they were taken to Qualtrics directly. 
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Appendix I 

CONSORT-SPI 2018 Checklist 

SECTION 
ITEM 

# 
CONSORT-SPI 2010 

CONSORT-SPI 

2018 

REPORTED ON 

PAGE # 

TITLE AND ABSTRACT 

1a 
Identification as a randomised trial 

in the title§ 
1 

1b 

Structured summary of trial design, 

methods, results, and conclusions 

(for specific guidance see 

CONSORT for Abstracts)§  

Refer to CONSORT extension 

for social and psychological 

intervention trial abstracts 
2 

INTRODUCTION 

Background and 

Objectives 

2a 
Scientific background and 

explanation of rationale § 
3-5

2b Specific objectives or hypotheses § 

If pre-specified, how the 

intervention was hypothesied to 

work 

6-7

METHODS 

Trial Design 

3a 

Describe of trial design (such as 

parallel, factorial), including 

allocation ratio § 

If the unit of random assignment 

is not the individual, please refer 

to CONSORT for Cluster 

Randomized Trials 

7 

3b 

Important changes to methods after 

trial commencement (such as 

eligibility criteria), with reasons 

NA 

Participants 

4a Eligibility criteria for participants§ 

When applicable, eligibility 

criteria for settings and those 

delivering the interventions 

7 

4b 
Settings and locations where the 

data were collected 
6 
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Interventions 

5 

The interventions for each group 

with sufficient details to allow 

replication, including how and when 

they are actually administered § 

7-9

5a 

Extent to which interventions 

were actually delivered by 

providers and taken up by 

participants as planned 

N/A 

5b 

Where other informational 

materials about delivering the 

intervention can be accessed 

Appendices C, D 

5c 

When applicable, how 

intervention providers were 

assigned to each group 

7 

Outcomes 

6a 

Completely defined pre-specified 

outcomes, including how and when 

they were assessed§ 

7, 9-11 

6b 
Any changes to trial outcomes after 

the trial commenced, with reasons 
N/A 

Sample Size 

7a How sample size was determined§ 8 

7b 

When applicable, explanation of 

any interim analyses and stopping 

guidelines 

N/A 

RANDOMISATION 

Sequence 

generation 

8a 
Method used to generate the random 

allocation sequence 
7 

8b 

Type of randomisation; detail of any 

restriction (such as blocking and 

block size)§ 

7 

Allocation 

concealment 

mechanism 

9 

Mechanism used to implement the 

random allocation sequence, 

describing any steps taken to 

7 
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conceal the sequence until 

interventions were assigned§ 

Implementation 10 

Who generated the random 

allocation sequence, who enrolled 

participants, and who assigned 

participants to interventions§ 

7 

Awareness of 

assignment 

11a 

Who was aware of intervention 

assignment after allocation (for 

example, participants, providers, 

those assessing outcomes), and how 

any masking was done 

7 

11b 
If relevant, description of the 

similarity of interventions 
N/A 

Analytical 

methods 

12a 
Statistical methods used to compare 

group outcomes§ 

How missing data were handled, 

with details of any imputation 

method 

11,12 

12b 

Methods for additional analyses, 

such as subgroup analyses, adjusted 

analyses, and process evaluations 

11, 12 

RESULTS 

Participant flow (a 

diagram is strongly 

recommended) 

13a 

For each group, the numbers 

randomly assigned, receiving the 

intended intervention, and analysed 

for the outcomes§ 

Where possible, the number 

approached, screened, and 

eligible prior to random 

assignment, with reasons for 

non-enrolment 

27 (Figure 1) 

13b 

For each group, losses and 

exclusions after randomisation, 

together with reasons§ 

27 (Figure 1) 

Recruitment 
14a 

Dates defining the periods of 

recruitment and follow-up 
6 

14b Why the trial ended or was stopped 7 
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Baseline data 15 
A table showing baseline 

characteristics for each group§ 

Include socioeconomic variables 

where applicable 
12, 28 (Table 1) 

Numbers analysed 16 

For each group, number included in 

each analysis and whether the 

analysis was by original assigned 

groups§ 

28 (Table 1) 

Outcomes and 

estimation 

17a 

For each outcome, results for each 

group, and the estimated effect size 

and its precision (such as 95% 

confidence interval)§ 

Indicate availability of trial data 

13, 14, 29 (Table 2), 

30 (Table 3) 

17b 

For binary outcomes, the 

presentation of both absolute and 

relative effect sizes is recommended 

N/A 

Ancillary analyses 18 

Results of any other analyses 

performed, including subgroup 

analyses, adjusted analyses, and 

process evaluations, distinguishing 

pre-specified from exploratory 

N/A 

Harms 19 

All important harms or unintended 

effects in each group (for specific 

guidance see CONSORT for 

Harms) 

N/A 

DISCUSSION 

Limitations 20 

Summarize the main results 

(including an overview of concepts, 

themes, and types of evidence 

available), link to the review 

questions and objectives, and 

consider the relevance to key 

groups. 

Trial limitations, addressing 

sources of potential bias, 

imprecision, and, if relevant, 

multiplicity of analyses 15, 16 
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Generalisability 21 
Discuss the limitations of the 

scoping review process. 

Generalisability (external 

validity, applicability) of the trial 

findings§ 

16 

Interpretation 22 

Provide a general interpretation of 

the results with respect to the review 

questions and objectives, as well as 

potential implications and/or next 

steps. 

Interpretation consistent with 

results, balancing benefits and 

harms, and considering other 

relevant evidence 

17 

IMPORTANT INFORMATION 

Registration 23 
Registration number and name of 

trial registry 

 
8 

Protocol 24 
Where the full trial protocol can be 

accessed, if available 

 
8 

Declaration of 

Interests 
25 

Sources of funding and other 

support; role of funders 

Declaration of any other 

potential interests 
1 

Stakeholder 

investments 

26a  

Any involvement of the 

intervention developer in the 

design, conduct, analysis, or 

reporting of the trial 

7 

26b  

Other stakeholder involvement 

in trial design, conduct, or 

analyses 

Author Disclosure 

26c  
Incentives offered as part of the 

trial 
7 
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Appendix J 

T2D-RC (Health message for an individual who scored 6 points) 

In the next section, you will be provided with a Type 2 diabetes health message. It will consist of: 

1. Your risk of developing Type 2 diabetes in the next 5 years

2. A general explanation about health-related risks concerned with Type 2 diabetes, including the cause and consequences of disease

3. Information on how you can change your lifestyle to reduce your risk of developing Type 2 diabetes in the next 5 years

Section 1 

Your Risk of Type 2 Diabetes 

You have completed the Australian Type 2 Diabetes Risk Assessment Tool (AUSDRISK). This tool was developed by the Baker Heart and 

Diabetes Institute on behalf of the Australian Government to help identify Australians at risk of type 2 diabetes. 

Based on the information you provided, 

You scored 6 points 

Your risk of developing type 2 diabetes within 5 years* is moderate 

You have scored 6 points, which means you 

are at low risk of developing type 2 diabetes 

within 5 years. It is important you continue to 

maintain a healthy lifestyle. 

Risk Profile Risk Profile Risk Profile 

Low Moderate Moderate High High Very High 

0 - 5 points 

Approximately one 

person in every 100 

will develop diabetes. 

6 - 8 points 

Approximately one 

person in every 50 

9 - 11 points 

Approximately one 

person in every 30 

will develop diabetes. 

12 - 15 points 

Approximately one 

person in every 14 

will develop diabetes. 

16 - 19 points 

Approximately one 

person in every 7 will 

develop diabetes. 

20+ points 

Approximately one 

person in every 3 will 

develop diabetes. 
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will develop 

diabetes. 

* The overall score may overestimate the risk of diabetes in those aged less than 25 years

Figure 1. This graphic displays a matrix format with 100 symbols shaped as people in the background and 1 highlighted symbol in the 

foreground. This graphic represents your Type 2 Diabetes risk within the next 5 years. 
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You scored 6 points 

Your risk of developing type 2 diabetes within 5 years* is moderate 

 

Question Answer Points 

1. Age Under 35 years 0 

2. Gender Male 3 

3. Ethnicity 
Neither Aboriginal, Torres Strait Islander, 

Pacific Islander or Maori Descent 
0 

4. Region of birth Australia 0 

5. Family history 

of diabetes 
No 0 

6. High blood 

glucose 
No 0 

7. High blood 

pressure 
No 0 

8. Daily tobacco 

smoker 
No 0 

9. Healthy diet No 1 

10. Physical 

activity 
No 2 

11. Waist 

measurement 
Less than 102cm 0 

 

Questions 1 to 5: 

These are all genetic factors that contribute towards your 

risk of developing type 2 diabetes. You can't change them 

so concentrate on the things below that you can change or 

maintain. Note, as your age increases, so does your risk. 

 

Questions 6 to 11: 

These factors also contribute towards your risk of 

developing type 2 diabetes, and they are all within your 

control. This means you can take action now to reduce 

your risk by keeping your scores as low as possible in 

these areas. If you scored zero, keep up the good work. 
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Section 2 

Figure 2. Diabetes Fact 

Type 2 Diabetes (called “insulin resistant”)1 

• Diabetes is a chronic disease that occurs when the pancreas is no longer able to make insulin, or when the body cannot make good use of the

insulin it produces.

• Not being able to produce insulin or use it effectively leads to raised glucose levels in the blood (known as hyperglycaemia). Over the long-

term high glucose levels are associated with damage to the body and failure of various organs and tissues.

• Type 2 diabetes is most commonly diagnosed in older adults, but is increasingly seen in children, adolescents and younger adults due to

rising levels of obesity, physical inactivity and poor diet.
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Figure 3. Type 2 Diabetes Risk Factors 

Complications of Diabetes1 

• People with diabetes have an increased risk of developing a number of serious health problems. Consistently high blood glucose levels can

lead to serious diseases affecting the heart and blood vessels, eyes, kidneys, nerves and teeth.
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Figure 4. Diabetes Complication 
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Section 3 

Recommended Lifestyle Changes6 

Evidence, including large-scale randomised control trials, shows type 2 diabetes can be prevented or delayed in up to 58 per cent of cases by 

maintaining a healthy weight, being physically active and following a healthy eating plan. People at risk of type 2 diabetes can delay and even 

prevent the condition by: 

• Maintaining a healthy weight

• Regular physical activity

• Making healthy food choices

• Managing blood pressure

• Managing cholesterol levels

• Not smoking.

Here are some specific things you can do to lower your risk: 

• Lose weight and keep it off. You may be able to prevent or delay diabetes by losing 5 to 7 percent of your starting weight. For instance, if

you weigh 90kg, your goal would be to lose about 4 to 5kg. Click here to find out more information about maintaining a healthy weight.

• Move more. Get at least 30 minutes of physical activity 5 days a week. If you have not been active, talk with your health care professional

about which activities are best. Start slowly to build up to your goal. Click here to find out more information about exercise and its benefits.

• Eat healthy foods most of the time. Eat smaller portions to reduce the amount of calories you eat each day and help you lose weight.

Choosing foods with less fat is another way to reduce calories. Drink water instead of sweetened beverages. Click here to find out more

about eating well.
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If you live a healthier lifestyle for the next 5 years, you may be able to reduce your Type 2 diabetes risk significantly by up to 58%. 

Ask your health care professional about what other changes you can make to prevent or delay type 2 diabetes. 

Prevention Programs 

State organisations in US and Australia provide a range of programs and services for people at high risk of diabetes. These programs make it 

easier for people at risk for Type 2 diabetes to participate in evidence-based lifestyle change programs to reduce their risk of type 2 diabetes. 

• US - National Diabetes Prevention Program

• AU VIC - Life!

• AU NSW - Beat It, Get Healthy

• AU QLD - My health for life

• AU WA - Let's Prevent

• AU TAS - COACH Program

Resources 

Here are some helpful resources that will help you manage and live well with Type 2 diabetes. 

• Type 2 diabetes and me – a free online learning program to help you learn more about living with diabetes

• Information and factsheets on a range of topics including diet, exercise, managing your mood and medications, to help you live well with

diabetes

• A range of delicious and nutritious recipes to help you follow a healthy diet

• Detailed guide to help you get started on preventing Type 2 diabetes.

You’ll also find a wide range of other helpful information here (US) and here (AU). 
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Appendix K 

COVID-19 Health Message 

What is COVID-19 

Coronaviruses are a large family of viruses that cause respiratory infections. These can range 

from the common cold to more serious diseases. 

COVID-19 is a disease caused by a new form of coronavirus. It was first reported in 

December 2019 in Wuhan City in China. Other coronaviruses include Middle East 

Respiratory Syndrome (MERS) and Severe Acute Respiratory Syndrome (SARS). 

Symptoms 

Symptoms of COVID-19 can range from mild illness to pneumonia. Some people will 

recover easily, and others may get very sick very quickly. People with coronavirus may 

experience symptoms such as: 

- Fever

- respiratory symptoms

o coughing

o sore throat

o shortness of breath

Other symptoms can include runny nose, headache, muscle or joint pains, nausea, diarrhoea, 

vomiting, loss of sense of smell, altered sense of taste, loss of appetite and fatigue. 

The COVID-19 virus has similar symptoms to cold and flu. Use this image to learn the 

difference. 
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To stop the spread of COVID-19 people with even mild symptoms of respiratory infection 

should get tested. 

How it spreads 

The virus can spread from person to person through: 

- close contact with an infectious person (including in the 48 hours before they had

symptoms)

- contact with droplets from an infected person’s cough or sneeze

- touching objects or surfaces (like doorknobs or tables) that have droplets from an

infected person, and then touching your mouth or face

COVID-19 is a new disease, so there is no existing immunity in our community. This means 

that COVID-19 could spread widely and quickly. 

Protect others and stop the spread 

VIDEO: 

https://www.youtube.com/watch?time_continue=23&v=tU8TB6FsfyA&feature=emb_title 

We can all help slow the spread of COVID-19 in Australia. 

To protect others you must: 

- practise good hygiene

- practise physical distancing

- follow the limits for public gatherings

- understand how to isolate if you need to

Who is most at risk 

https://www.youtube.com/watch?time_continue=23&v=tU8TB6FsfyA&feature=emb_title
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The people most at risk of getting the virus are: 

- travellers who have recently been overseas

- those who have been in close contact with someone who has been diagnosed with

COVID-19

- people in correctional and detention facilities

- people in group residential settings

People who are, or are more likely to be, at higher risk of serious illness if they get the virus 

are: 

- Aboriginal and Torres Strait Islander

- Blacks/African-Americans, Hispanics/Latinos, Asians and Pacific Islanders, and

American Indians and Alaska Natives

- Older adults (risk increases with age)

- people with chronic conditions or compromised immune systems

- people in aged care facilities

- people with disabilities

While fewer children have been sick with COVID-19 compared to adults, children can be 

infected with the virus that causes COVID-19, can get sick from COVID-19, and can spread 

the virus that causes COVID-19 to others. Children, like adults, who have COVID-19 but 

have no symptoms (“asymptomatic”) can still spread the virus to others. 

- If your child is unwell, even if symptoms are very mild, they should stay home. They

should not attend school until they have recovered.

- If your child has symptoms of COVID-19 or of cold and flu-like illness, even if they

are very mild, see your doctor or go to a respiratory testing clinic. Your child can then

be assessed and tested for the virus that causes COVID-19. Your child will have to

stay home while waiting for the result of their test. You must follow the advice of

your doctor or testing clinic.

How to seek medical attention 

If you are sick and think you have symptoms of COVID-19, seek medical advice and get 

tested. If you want to talk to someone about your symptoms, call the National Coronavirus 

Helpline (AU) or the Clinician On-call Center (USA) for advice. 

- National Coronavirus Helpline (1800 020 080)

Call this line if you are seeking information on coronavirus (COVID-19) or help with

the COVIDSafe app. The line operates 24 hours a day, seven days a week.

- Clinician On-Call Center (800-232-4636)

The Clinician On-Call Center is a 24-hour hotline with trained CDC clinicians

standing by to answer COVID-19 questions from healthcare personnel on a wide

range of topics, such as diagnostic challenges, clinical management, and infection

prevention and control. To reach this service, call 800-CDC-INFO (800-232-4636)

and ask for the Clinician On-Call Center.
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To seek medical help from a doctor or hospital, call ahead of time to book an appointment. 

You will be asked to take precautions when you attend for treatment. Follow the instructions 

you are given. 

If you have a mask, wear it to protect others. Stay at least 1.5 metres away from other people. 

Cover your coughs or sneezes with your elbow. 

Tell the doctor about: 

• your symptoms

• any travel history

• any recent contact you have had with someone who has COVID-19

Taking care of your mental health during COVID-19 

VIDEO: 

https://www.youtube.com/watch?time_continue=29&v=2gNU2Dep9Gg&feature=emb_title 

The COVID-19 pandemic may be stressful for people. Fear and anxiety about a new disease 

and what could happen can be overwhelming and cause strong emotions in adults and 

children. Public health actions, such as social distancing, can make people feel isolated and 

lonely and can increase stress and anxiety. However, these actions are necessary to reduce the 

spread of COVID-19. Coping with stress in a healthy way will make you, the people you care 

about, and your community stronger. 

Support is available if you are concerned about COVID-19 or are distressed because you are 

in quarantine or sick. It's important you look after your mental health and wellbeing during 

the COVID-19 outbreak.  

https://www.youtube.com/watch?time_continue=29&v=2gNU2Dep9Gg&feature=emb_title
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Australia 

- The Australian Government is providing additional Medicare-subsidised 

psychological therapy sessions for Australians affected by the second wave of the 

COVID-19 pandemic. 

- Lifeline provides a 24/7 crisis support helpline (Call 13 11 14). It is a short-term 

support for people who are feeling overwhelmed or having difficulty coping or 

staying safe. You will receive a confidential one-to-one support with a trained 

Lifeline telephone crisis supporter. 

USA 

- If you or someone you know is in crisis, please call 911, go to the nearest emergency 

room, call 1-800-273-TALK (8255) to reach a 24-hour crisis center, or text MHA to 

741741 at the Crisis Text Line. 

- You can also call 1-800-985-5990 or text “TalkWithUs” to 66746 at the SAMHSA 

Disaster Distress Helpline. Trained crisis workers will listen to you and direct you to 

the resources you need. 

Coping with COVID-19 for people Alcohol and other Drugs (AOD) problems 

As the social restrictions of the coronavirus pandemic unfold, the potential for harms 

associated with alcohol and other drugs may increase. While physical distancing and staying 

at home are key steps to slow the spread of coronavirus, some people who use or are 

experiencing a dependence on alcohol and other drugs, might face additional challenges and 

harms as a result of these measures. It’s important to access health services, keep a routine, 

maintain personal hygiene and stay informed. 

Online support and mutual aid groups 

People may also be seeking additional support during this time, but the services they 

normally rely on are having to change how they interact in order to comply with the physical 

distancing rules. The links below are online groups and support services that you can access 

from home.  

• Smart Recovery online meetings 

• Narcotics Anonymous (NA) online meetings 

• Alcohol Anonymous (AA) online meetings 

• Turning Point Counselling Online 

• Stimulant Check app 

For more COVID-19 support and resources relating to AOD, please download the handout at 

the end of the survey. 
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