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Abstract 

Endorsement of hegemonic masculinity has been largely associated with greater 

participation in health-risk behaviours. However, little research has accounted for the fluidity of 

masculinity, across time and contexts, which can allow men to engage in behaviours conducive 

to health. The aim was to use a contextualised masculinity measure to better map the association 

between masculinity and occurrence of Type II diabetes, a disease not yet explored through the 

gender lens. This cross-sectional study drew on previously sampled data from the longitudinal 

Florey Adelaide Male Ageing Study (FAMAS) that began in 2002. A total of 633 men aged 47 to 

92, originally randomly selected from the Northern and Western suburbs of Adelaide, completed 

a 2015 FAMAS follow-up questionnaire. Unadjusted and age-adjusted logistic regression models 

largely demonstrated an inverse relationship between masculinity, as a total and domain-specific 

construct, and Type II diabetes diagnosis. But when adjusting for other multiple covariates, the 

associations lost significance. The results suggest that research and healthcare services may have 

to consider the magnitude of the effects of masculinity on men’s health outcomes in the context 

of time and other more influential factors like level of health and socioeconomic status.  
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Chapter 1 – Introduction  

1.1 Overview 

Since the early 20th century, improvements in the quality of living conditions have 

contributed to the rise in life expectancies (Jain, 1994). However, one global trend has not 

changed, males consistently live shorter lives compared to their female counterparts, with the 

current average global difference of 4.4 years (World Health Organisation [WHO], 2019). This 

disparity is particularly evident in high-income countries after the age of 60, where the 

populations are older and the leading cause for the mortality difference is chronic diseases 

(WHO, 2019). In Australia, the seven leading causes of all deaths in 2018 were heart disease, 

dementia, cerebrovascular disease, lung cancer, chronic lower respiratory disease, colorectal 

cancer, and diabetes (Australian Bureau of Statistics [ABS], 2019) – with Australian men dying 

at higher rates from all these conditions except for dementia and cerebrovascular disease.  

The causes for this difference in health outcomes has been explained by either biological 

(e.g. immunological and hormonal differences) or socioeconomic factors (e.g. education and 

occupations) (Lohan, 2017; WHO, 2019). More frequently, behavioural explanations attribute 

men’s poor health outcomes to their predisposition toward health-risk behaviours such as 

smoking, excessive drinking, reticence to help-seeking, and non-compliance with medical advice 

(Courtenay, 2000). In fact, 38% of the burden of disease in Australia is due to these modifiable 

health behaviours (Australian Institute of Health and Welfare [AIHW], 2019a).  

Behavioural discussions have sought to explain how socially constructed expectations of 

what it is to be ‘a man’ affect the attitudes, decisions, and behaviours of males in regard to their 

health (Fleming & Agnew-Brune, 2015; Seidler, Dawes, Rice, Oliffe, & Dhillon, 2016). 

However, this field has tended to frame masculinity as a fixed, pathological trait, thereby 
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abstracting the study of men’s health from the social constructionist theories of masculinity that 

define it is a fluid construct, dependent on time and context (Connell, 1995). In the past decade, 

an emergent body of largely qualitative research has shown that masculinity is a complex 

concept and can at times induce health-orientated behaviours in men (Hammer & Good, 2010; 

Hooker, Willcox, Burroughs, Rheaume, & Courtenay, 2012). Whereas, quantitative research has 

failed to account for the contextuality of masculinity.  

Therefore, the aim of the present study is to quantify and more consistently measure the 

association between masculinity and the development of Type II diabetes using a contextualised 

measure of the construct, specifically for older Australian males with chronic conditions 

(Chambers at al., 2016). Type II diabetes is a condition that has never been looked at through the 

gender lens and yet, it is prevalent amongst Australian men, and preventable or manageable with 

healthy lifestyle behaviours (AIHW, 2019c). Type II diabetes provides an effective platform to 

investigate the effect of masculinity on older men’s health behaviours in the context of chronic 

illness.   

1.2 Diabetes: The Silent Pandemic   

1.2.1 Type II Diabetes: What Is It? Diabetes mellitus is a slowly progressing disorder 

classified by chronic high levels of glucose in the blood. This condition is associated with 

insulin, a hormone that is produced by the pancreas to regulate the level of glucose passed from 

the bloodstream into the cells for energy (Holt & Kumar, 2010). There are two main types of 

diabetes, Type I is a childhood-onset autoimmune condition, whereas, the present study focuses 

on the adult-onset Type II diabetes. It develops from reduced sensitivity to insulin, invariably 

leading to the progressive loss of insulin producing cells (Drury & Gatling, 2005). 
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1.2.2 Type II Diabetes: A Greater Burden on Men. Over the past 20 years in Australia, 

the prevalence of Type II diabetes has almost doubled with no indication of decreasing (ABS, 

2018). Today, approximately 1.2 million Australians (6%) have self-reported a form of diabetes, 

with about 85% of these cases being Type II (ABS, 2015; 2018). In fact, the prevalence is likely 

to be higher, since for every four diagnosed adults, one is undiagnosed (ABS, 2013; Meijnikman 

et al., 2017). This is largely because the onset of Type II is slow and non-specific with symptoms 

such as increased thirst, frequent urination, fatigue, and weight loss (Drury & Gatling, 2005). 

This chronic condition is more prevalent in Australian men, particularly from the age of 

45 and older; in fact, males are 1.5 times more likely to have Type II diabetes than women 

(AIHW, 2019c). Men from a lower socioeconomic status are at an even higher risk of developing 

the disease (Connolly, Unwin, Sherriff, Bilous, & Kelly, 2000; Steele et al., 2017). Additionally, 

given men’s lower awareness of common disease indicators, misperception of their weight and a 

propensity to rationalise symptoms, rates of underdiagnoses may be higher in men (Niksic et al., 

2015; Robertson et al., 2014). A UK diabetes study found 22% of the male participants with 

diabetes did not know they developed the condition prior to participation, compared to 12% of 

the female participants (Pierce, Zaninotto, Steel, & Mindell, 2009).  

 Adding to the impact of the disease, the longer this condition is undiagnosed, the higher 

the risk of developing long term complications such as cardiovascular disease, renal disease, and 

for men, erectile dysfunction (Einarson, Acs, Ludwig, & Panton, 2018; Keane et al., 2003; 

Maiorino, Bellastella, & Esposito, 2014). Although diabetes directly accounts for 3% of all 

deaths, when considering diabetes as an associated cause of death, its indirect effect contributes 

to 11% of mortality, making it a greater burden (AIHW, 2019c). For example, coronary heart 

disease is the first leading cause of mortality amongst Australian men, and 13.5% of those deaths 
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are associated with Type II diabetes (AIHW, 2019b). Hence, an understanding of how to improve 

early detection, prevention and management of the disease, especially in men, is vital in reducing 

this societal burden.  

1.2.3 Type II Diabetes and Risk Factors. Although Type II diabetes does have a 

significant genetic link (Sanghera & Blackett, 2012), extensive research has shown a strong 

association with obesity (Al-Goblan, Al-Alfi, & Khan, 2014; Bell, Kivimaki, & Hamer, 2014). 

About 80% of diabetics had developed the disorder as a result of a high Body Mass Index (Lean, 

2000). Lifestyle behaviours that contribute to obesity and overweight are also associated with the 

development of diabetes. For example, increase in physical inactivity, high-fat diets, smoking, 

and excessive consumption of alcohol are all risk factors (Duncan et al., 2003; Marshall, 

Hamman, & Baxter, 1991; Shi et al., 2013; Zimmet, Alberti, & Shaw, 2001). Consequently, these 

modifiable lifestyle behaviours have been targeted to better prevent the condition or improve 

management for those living with diabetes. However, to appropriately establish strategies that 

encourage health-minded behaviours, the effect of gender on male health practices must first be 

fully understood.  

1.3 Masculinity: What is it Exactly?  

 Broadly speaking, “masculinity” is defined as the characteristics typically associated with 

the male sex, by the Cambridge University Press (n.d.). The current normative approach to 

viewing masculinity rejects the idea that it is biologically predetermined, as was thought by the 

older essentialist perspective, and sees it rather as socially constructed (Thompson, Pleck, & 

Ferrera, 1992). Therefore, masculinity is the behavioural expression of a particular society’s 

belief systems, or ideologies, about what it is to be a man (Levant, 1995; Pleck, 1995).  
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While various masculine ideologies coexist, the expectations and standards are defined 

by the dominant ideology of a society, termed ‘hegemonic’ masculinity by Raewyn Connell 

(1995; Levant et al., 2007; Pleck, 1995). Hegemonic masculinity is shaped by society’s most 

powerful group of the time and, in today’s Western culture, this group is Caucasian, 

heterosexual, middle to upper-middle class (Mahalik et al., 2003). Hence, the ideology exerts 

power over other marginalised men and women, as well as socially penalises any man who 

deviates from the norms (Connell, 1995), that is the rules and standards that dictate the behaviour 

of men (Charles, 2012; Cialdini & Trost, 1999). In the Western world, hegemonic masculinity is 

associated with norms like strength, sexual prowess, competition, stoicism, and self-reliance 

(Bennett, 2007; Courtenay, 2000).   

The way in which masculinity is instilled in men, is through socialisation. From a young 

age, boys learn through the family, peers and wider society the norms and ideals of masculinity 

(Carter, 2014; Henslin, 1999). These teachings are then internalised, and these idealised gender 

attributes develop into personal belief systems of what masculinity is to the individual 

(Thompson & Bennett, 2015). These masculine beliefs later can shape future health attitudes and 

behaviours of adult men.  

1.4 Masculinity and Negative Health Behaviours 

Numerous studies have found that higher endorsement of hegemonic masculinity is 

associated with negative health behaviours such as alcohol and tobacco consumption, poor 

nutrition and resistance to help-seeking, which are all risk factors for Type II diabetes.  

A way to display one’s hegemonic identity to others has been historically through 

consumption of alcohol and tobacco (Peralta, 2007). Quantitative studies identified winning 

norms and playboy norms drive adolescent boys and men to smoking and excessive drinking 
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(Iwamoto & Smiler, 2013; Mahalik et al., 2003). This is further supported by higher rates of men 

smoking and consuming alcohol compared to women (ABS, 2015). Little research has focused 

on masculinity and diet, although a qualitative study demonstrated that masculinity norms, like 

autonomy and rebelling against authority, were associated with men’s resistance to advertisement 

and promotions of healthy eating (Gough & Conner, 2006). Media representations often 

reinforce ‘masculine’ unhealthy food options like large portions and emphasis on red meat 

(Gough, 2007; Vartanian, Herman, & Polivy, 2007). Interestingly, physical exercise seems to be 

the one health-orientated behaviour associated with hegemonic pursuits of strength (Messner, 

1992).  

However, the need to maintain the appearance of strength has also been credited with 

contributing to delays in seeking medical treatment (Galdas, Cheater, & Marshall, 2007; Hale, 

Grogan, & Willott, 2007), along with self-reliance, as many men prefer to self-monitor and self-

diagnose symptoms (Douglas, Greener, van Teijingen, & Ludbrook, 2013; Vincent et al., 2018). 

Consequently, men end up in acute care due to delayed help seeking (White & Johnson, 2000).  

1.5 The Blind Spot in Masculinity Measures  

While academics accept masculinity is a socially constructed concept, research focusing 

on hegemonic masculinity is in essence limiting because they rely on social ideals, rather than 

social reality. In this way, such studies take on a more essentialist perspective of masculinity as a 

static trait rooted in biology and does not account for the fluidity of masculinity, as proposed by 

the social constructionist theories (Connell; 1995; Thompson, et al., 1992). According to these 

theories, 90% of men do not exhibit all hegemonic masculine ideals, rather, the ideals they 

choose to endorse vary across age, social class, ethnicity, sexual orientation and health status 

(Connell, 1993; 1995; Galdas, Cheater, & Marshall, 2005). On a broader scale, as outlined by 
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Connell, hegemonic masculinity itself varies across time and social contexts, as it is shaped by 

global, regional, and local conceptualisations of hegemony (Connell and Messerschmidt, 2005). 

This fluidity means empirical studies must take extra care in how masculinity is 

operationalised. Previous quantitative research has used scales that ranged from assessments of 

masculinity norms, to ideologies, to gender role conflicts (Griffith, Gunter, & Watkins, 2012). 

This lack of uniformity limits the possibility of comparing the results of different studies. More 

importantly, most works relied on masculinity measures that have been developed with college-

aged cohorts (e.g. Mahalik et al., 2003), a group that comes closest to Western hegemonic ideals. 

The misuse of such scales on marginalised samples, such as older and ethnically and sexually 

diverse men (Griffiths et al., 2012; Tannebaum & Frank, 2011), may be yielding biased results, 

as the measured masculinity is based on the hegemonic ideals of young, heterosexual, American 

college men.  

A less reductionist approach would seek to capture this fluidity and diversity of 

masculinity. In the context of chronic illnesses and ageing, it becomes progressively more 

difficult for men to conform to many hegemonic ideals and, thus, further research into 

marginalised masculinities is needed to better map how they affect male health practices. 

1.6 Masculinity: A New Outlook 

1.6.1 The Context of Age. If masculinity is, in fact, fluid, then understanding how men’s 

hegemonic practices may vary in the context of age and chronic conditions is important, and 

doubly so with the Type II diabetes male demographic. 

In the last decade, a new branch of largely qualitative research has been accumulating on 

how the fluidity of masculinity can inform health behaviours, with unexpectedly mixed results. 

The tendency to demonstrate the more negative masculine norms like proving one’s strength, 
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sexual prowess, risk-taking, and help-avoidance seem to occur largely in younger men, as the 

need to be accepted by peers results in placing greater importance on hegemonic masculine 

identities (De Visser & McDonnell, 2013; O’Brien, Hunt, & Hart, 2005).  

In contrast, some studies have found age brings about a change of responsibilities and 

priorities for men; sexual prowess for younger men is replaced with the ability to sexually 

perform for older men (Chambers et al., 2016). Likewise, other masculinity domains, such as 

family provider and protector, are enacted and have been associated with health-orientated 

behaviours (Griffith, Gilbert, Bruce, & Thorpe, 2016; Hooker et al., 2012).  The term 

‘masculinity capital’ explains why men are able to engage in certain non-masculine norms 

because they compensate by being competent in another masculine domain (De Visser & 

McDonnell, 2013). For example, in one study, fathers displayed the potential to look after 

themselves through exercise and healthy eating in order to continue to care for their families, 

thus, fulfilling the role of being the family provider (Hooker et al., 2012). Similarly, O’Brien and 

colleagues (2005) found older men were able to reprioritise masculine attributes like self-reliance 

to seek medical-help in an attempt to preserve another more important masculine embodiment 

like job status or being able to sexually perform.   

1.6.2 The Context of Chronic Conditions. With age, invariably, comes a decline in 

health status; the development of a chronic condition can also cause men to reprioritise and 

reframe their hegemonic practices. For example, a qualitative study found ageing men who 

perceived a loss in the masculine domains of strength and independence, due to health 

deteriorations, were more inclined to engage in their healthcare to regain these domains, by 

framing such behaviour as taking action (Tannenbaum & Frank, 2011). Similarly, some Brazilian 

cancer survivors demonstrated they were able to redefine or reprioritise their ‘macho’ values to 
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begin participating in healthier practices, and those who did not, continued to avoid healthcare 

systems further risking their health (Mesquita, Moreira, & Maliski, 2011).  

Those unable to reprioritise or reframe their masculinity ideals, in the context of 

declining health status, were increasingly unable to comply with hegemonic masculinity and 

consequently, suffered from negative self-perceptions and poorer outcomes. For example, 39% 

of the studies assessed in a qualitative systematic review of prostate cancer survivors, revealed 

that despite side effects of therapy, such as erectile disfunction and loss of libido, participants 

continued to neglect their healthcare, post cancer treatment, in an attempt to protect their old 

hegemonic identities (Araújo & Zago, 2019). In some cases, autonomy is prioritised to such an 

extent it becomes stoic self-reliance, which leads to resistance to sharing worries and concerns 

with health professionals and avoiding doctor appointments (Robertson, 2003). Lower masculine 

self-esteem was found to be associated with poorer mental health outcomes among prostate 

cancer patients, highlighting the disharmony cancer had caused between men’s unchanged ideals 

of self-reliance and emotional control, and their current health condition (Chambers et al., 2013).  

1.7 Summary  

As has been demonstrated above, quantitative measures of masculinity have failed to 

account for ageing and chronic conditions; and while previous qualitative work provided more 

insight into the fluidity of masculinity, these studies are based on subjective recounts and small 

sample sizes. There is a need to map more accurately the effects of masculinity, both negative 

and positive, on health outcomes to better understand how to cater and promote the traits of 

masculinity that are conducive to health in men of all ages and with different levels of health. 

The ability to reprioritise masculine ideals allows males to engage in healthy behaviours, if not 

before, at least after a chronic condition occurs. This is important in the context of Type II 
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diabetes because positive lifestyle changes, together with adherence to medication are important 

in managing the condition once diagnosed.  

1.8 The Present Study 

The present study seeks to investigate the association between masculinity and Type II 

diabetes using a new masculinity measure, Masculinity in Chronic Disease Inventory (MCD-I), 

developed by Chambers and colleagues in 2016. The MCD-I is contextualised for older 

Australian men with chronic illnesses and can be consistently applied across a large cohort. The 

measure assesses total masculinity and six specific domains: Strength (being physically capable), 

Sexual Importance/Priority (being able to sexually perform), Family Responsibilities (being able 

to provide and support one’s family), Emotional Self-Reliance (being able to withhold feelings 

and concerns), Optimistic Capacity (being able to maintain a positive attitude), and Action 

Approach (being in control and taking action). 

1.8.1 Hypotheses. The aim of the present study is to explore the association between 

masculinity, as a total and domain-specific construct, and Type II diabetes diagnosis. Given that 

the MCD-I is a new measure, the hypotheses are largely based on previous qualitative research. 

The first hypothesis expects that total masculinity would be negatively associated with 

diabetes diagnosis, as well as after adjusting for age and other multiple covariates.  

For the second hypothesis, when masculinity is examined as a domain-specific construct, 

it is expected that the domains of Strength, Sexual Importance/Priority, Family Responsibilities, 

Optimistic Capacity, and Action Approach, would be negatively associated with diabetes 

diagnosis, as well as after adjusting for age and other covariates. These predictions are informed 

by past findings except for the Optimistic Capacity domain.   
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The third hypothesis expects that the domain of Emotional Self-Reliance would be 

positively associated with diabetes diagnosis, as well as after adjusting for age and other multiple 

covariates – consistent with previous research that shows stoicism and emotional control as 

negative predictors.  
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Chapter 2 – Methods 

2.1 Study Design  

Participants of the present study were drawn from the sample of the Florey Adelaide Male 

Ageing Study (FAMAS) that began in 2002. FAMAS is a population-based, longitudinal cohort 

study investigating various health outcomes of South Australian men in relation to ageing 

(Martin, Haren, Taylor, Middleton, & Wittert, 2007). Participants attended clinic visits every five 

years and were asked to complete annual follow-up questionnaire packages to track changes in 

health (Martin, Haren, Taylor et al., 2007). The present study used previously collected data from 

a 2015 FAMAS follow-up questionnaire, which included a scale of masculinity. 

2.2 Sampling  

Between 2002 – 2005, households in the Northern and Western suburbs of Adelaide were 

randomly selected using the electronic White Pages as a sample frame (see Martin, Haren, 

Middleton, & Wittert, 2007). A total of 1195 men, aged 35 to 80 at the time of initial recruitment, 

consented to participate in FAMAS Phase 1, a baseline clinic visit (response rate = 45.1%) 

(Martin et al., 2015). Exclusion criteria restricted participation for those who had severely limited 

English, were living outside the sampling area or in a residential care institute, were unable to 

provide informed written consent or attend the clinic visits due to insufficient physical or 

cognitive abilities (Martin, Haren, Middleton et al., 2007). The response rate for the follow-up 

clinic visit (Phase 2) can be seen in Figure 1.    
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2.2.1 Sampling Area: Demographic Profile. The Northern and Western Adelaide 

suburbs constitute over a third of the South Australian population and are demographically 

reflective of the state (Martin, Haren, Middleton et al., 2007). Compared to the 2001 and the 2006 

Australian Censuses, the demographic profiles of Phase 1 and 2 samples largely corresponded to 

the general population with two notable exceptions – older age groups were over-represented, 

while younger age brackets and never married men were under-represented (Martin et al., 2015). 

Previous findings indicate that non-responders are more likely to be younger and live alone 

(Hutchings, Neuburger, Grosse Frie, Black, & Van der Meulen, 2012).  

2.3 Participants 

Due to attrition or death, only 971 of the participants who partook in FAMAS since Phase 

1 were contacted to participate in the present study, conducted between 2016 and 2017. A total of 

633 men aged 47 to 92 (M = 66.99, SD = 10.16), consented to complete the 2015 FAMAS follow-

Figure 1. Flowchart of the FAMAS cohort. Adapted from “The Florey Adelaide 

Male Ageing Study (FAMAS): Design, procedure & participants,” by S. A. 

Martin, M. T. Haren, S. M. Middleton, and G. A. Wittert, 2007, BMC Public 

Health 7(126), p. 6. Copyright 2007 by "BioMed Central Ltd". 
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up questionnaire (response rate = 65.2%; see Figure 1). The majority of the men in the sample 

were partnered (81.9%), had a post-high school qualification (61.9%), and 51% were retirees. All 

data from participants with partial responses were included.  

2.4 Key Measures  

2.4.1 Demographic characteristics. Participants were asked to report their marital status, 

highest level of education attained, recent annual household income and work status (Appendix 

A: Sections J and S). Age was obtained from the initial assessment of the participants in FAMAS, 

Phase 1. 

2.4.2 Health Outcomes. Participants self-reported their history of diagnosed chronic 

diseases, such as diabetes, and psychological illnesses diagnosed in the past 12 months 

(Appendix A: Sections B and C). All conditions were classified categorically with illnesses either 

present or not. Based on the items above, the number of comorbidities was calculated as a 

continuous variable, ranging from zero to twelve chronic conditions present.  

For body measurements, participants were provided instructions on how to correctly 

measure themselves to report their weight, waist and neck circumferences (Appendix A: Section 

G). 

2.4.3 Masculinity in Chronic Disease Inventory (MCD-I). The MCD-I scale developed 

by Chambers et al. (2016) measures one’s level of internalised and perceived endorsement of 

masculinity ideals, specific to Australian men who are suffering from a chronic illness. The 22-

item scale assessed participants on total masculinity and six specific facets of masculinity: 

Strength (5 items), Sexual Importance/Priority (4 items), Family Responsibilities (4 items), 

Emotional Self-Reliance (2 items), Optimistic Capacity (4 items), and Action Approach (3 items) 

(see Appendix A: Section P). Items, like “Being physically strong is important to me” (Strength), 
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were scored using a 5-point Likert scale where 1 was “Not at all true” and 5 was “Very true”. 

Respondents who scored higher on the total scale (maximum score being 110) or the subscales 

(maximum score ranged between 10 – 25), exhibited a stronger endorsement of these masculine 

ideals. The MCD-I demonstrates good to excellent internal reliability for the total scale (α = .88) 

and across the domains (α = .69 – .92); it also demonstrates overall acceptable convergent and 

divergent validity (Chambers et al., 2016; Kline, 2000).  

2.4.4 Healthy Lifestyle Behaviours  

2.4.4.1 Smoking. Based on self-reports of their current smoking status, respondents were 

categorised as either smokers or non-smokers. Current or past smokers were also asked to report 

the usual number of cigarettes smoked daily and the number of years of regular smoking 

(Appendix A: Section E). Based on the items above, pack-years were also calculated, as shown 

below, to determine the accumulated tobacco exposure over lifetime (Avci et al., 2017). 

 
Average number of cigarettes ever smoked/day

20 (1 pack of cigarettes)
× Number of years of regular smoking 

 

One pack year indicates a cumulative effect of smoking one pack (20 cigarettes) every 

day for a year (Bernaards, Twisk, Snel, Van Mechelen, & Kemper, 2001).  

2.4.4.2 Nutrition. Participants self-reported the daily number of fruit and vegetable serves 

they consumed in the last 12 months (Appendix A: Section H). According to the National Health 

and Medical Research Council guidelines (NHMRC; 2013), a minimum of 2 serves of fruit and 5 

serves of vegetables consumed per day is considered to reduce the risk of conditions like Type II 

diabetes. Consequently, respondents were categorised as either within or below those guidelines 

for fruit (< or ≥ 2 serves) and vegetable intake (< or ≥ 5 serves).   
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2.4.4.3 Alcohol Intake. Participants self-reported their usual alcohol consumption on any 

given over the last 12 months (Appendix A: Section D). Alcohol intake was categorised 

according to the NHMRC (2009) standards (≤ or > 2 standard drinks), where the consumption of 

more than 2 standard drinks on any given day is associated with the increased risk of alcohol-

related diseases.   

2.4.4.4 Physical Activity. A reduced 6-item Active Australia Survey (AAS; AIHW, 2003) 

was used to determine the amount of physical leisure activity participants engaged in, per week. 

Participants self-reported the time they had spent, in the past week, on three types of leisure 

activities: walking, moderate (e.g. golf or gentle swimming) and vigorous (e.g. tennis or cycling) 

(Appendix A: Section F). To determine the total amount of time a participant spent on leisure 

activity overall, a total activity time was calculated as follows:   

 

Total Activity Time = Walkingtime + Moderatetime + (2 × Vigoroustime) 

 
Vigorous activity was doubled as it is more intensive and so yields greater health benefits 

(Armstrong, Bauman, & Davies, 2000). Based on their total activity time, participants were 

categorised as ‘sedentary’ (0 minutes), ‘insufficiently active’ (1 – 149 minutes), or ‘sufficiently 

active’ (150 minutes or more) (AIHW, 2003). According to the National Physical Activity 

Guidelines for Older Australians, at least 150 minutes of moderate activity a week is sufficient to 

gain health benefits (Department of Health and Aged Care, 1999). The AAS shows both good 

intraclass reliability (r = .71 – .86 and ρ = .54 – .77); and excellent validity as total time spent in 

moderate and vigorous activities correlates strongly with items from the Pilot Survey of the 

Fitness of Australians (r = .97 and .89, respectively) (Bull, 2000; AIHW, 2003).  
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2.5 Procedure  

An introductory letter and a hardcopy of the questionnaire (see Appendix A) were posted 

to participants’ households, informing them of the current study and inviting them to participate. 

As this was a follow-up questionnaire, participants were notified that the questionnaire may be 

similar to previous ones completed for FAMAS. A reply-paid envelope was included to mail back 

responses. Alternatively, if preferred, all participants were provided a link and logon details to fill 

out the questionnaire as an online survey on Survey Monkey. The strict confidentiality of their 

responses was assured.  

Two weeks were allocated to complete and return the questionnaire, which the 

participants were informed would take 30 – 40 minutes to answer. No reimbursement was 

awarded to the participants. A contact number was provided if any difficulties or questions arose 

in completing the questionnaire. As participants were asked about sensitive health topics, contact 

information of professional services was also given for participants to seek further help in case 

distress was experienced through their participation.  

2.5.1 Ethical Considerations. Previously informed consent for future contact about 

additional studies was initially acquired from FAMAS participants in Phase 1. For the present 

study, additional consent was acknowledged with the return of the questionnaire or submission of 

the online survey. Exemption from ethical approval was granted by the University of Adelaide 

Human Research Ethics Committee as this study employed previously acquired de-identified data 

from FAMAS.  

2.6 Statistical Analyses Plan 

All statistical analyses were conducted using the IBM SPSS Statistics software, version 

25.0 (IBM, 2017). The alpha level was set to p = .05 (Fisher, 1925). 
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The relevant variables from the dataset were first screened for missing values and invalid 

responses. All outliers, visually identified with boxplots and QQ plots, were kept as they were 

considered important. Prior to performing t-tests, the Komogorov-Smirnov test was conducted to 

determine normality, further confirmed with visual assessments of histograms and QQ plots 

(Field, 2009). Not all variables yielded a normal distribution, thus, the non-parametric Mann-

Whitney U test was conducted instead. Homogeneity of variance was evaluated using Levene’s 

test, if the variables did not meet assumptions, the appropriate Welch t-test was conducted.  

To determine the association between masculinity and diabetes diagnosis, binomial 

logistic regression models were conducted three ways. First, models were run as unadjusted, then 

age-adjusted, and finally as multi-adjusted. Using the Box-Tidwell (1962) procedure, all 

continuous independent variables were first found to be linearly related to the log-odds of the 

dependent variable, (see Appendix C: Tables C1 – C7). Additionally, no multicollinearity was 

found among independent variables for adjusted models based on Tolerance and Variance 

Inflation Factor (VIF) values (Appendix C: Tables C8 – C14).  

The selection of covariates for multi-adjusted models were theoretically and statistically 

based. Covariates were selected according to the purposeful selection method (Hosmer, 

Lemeshow, & Sturdivant, 2013) (see Appendix D). 
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Chapter 3 – Results 

3.1 Non-Response Bias 

Since participants of the present study were drawn from FAMAS, a longitudinal study, it 

was possible to compare the demographic profiles of the 338 non-responders with the 633 study 

participants. No statistically significant differences between responders and non-responders were 

found for marital status (2(3) = 2.03, p = .566) and annual household income (2(5) = 7.82, p 

= .166). However, there was a statistically significant difference for age groups (2(4) = 29.33, p 

< .001), non-responders were more likely to be in the younger age groups such as 50 to 59 years. 

Likewise, a significant difference was found in education (2(2) = 20.46, p < .001), expected 

frequencies suggest non-responders may have attained higher levels of education. Work status 

also significantly differed between groups (2(3) = 32.39, p < .001), with responders more likely 

to be retired and non-responders more likely to be employed. However, the magnitude of the 

differences between responders and non-responders (Cramer’s V ranged between .05 – .19) 

suggest only a small bias, not uncommon in cohort studies (Littman et al., 2010) 

3.2 Descriptive Statistics by Diabetes Diagnosis   

3.2.1 Demographic Profile. Out of the 633 participants, 99 (16.0%; see Appendix B) 

reported that they had been diagnosed by a doctor with diabetes. As seen in Table 1, a significant 

association was found between age groups and diabetes diagnosis (2(4) = 12.72, p = .013, 

Cramer’s V = .14), with older males more likely to have diabetes. Other significant associations 

suggest that those more likely to report a diabetes diagnosis earned a lower level of household 

income (2(2) = 12.23, p = .002, Cramer’s V = .15) or were retired (2(3) = 15.48, p = .001, 

Cramer’s V = .16). A marginal significance was found for education (2(3) = 7.79, p = .051, 
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Cramer’s V = .11) suggesting that participants with lower levels of education may be more likely 

to have diabetes as well. However, all associations were small in magnitude (Cohen, 1988).  

 

Table 1 

Demographic Profile of Study Participants by Diabetes Diagnosis 

Note. Chi-square analyses compare participants with and without a diabetes diagnosis against each 

demographic variable. “Don’t Know/Not Sure” responses were excluded from chi-square analyses. 

Highest Level of Education: primary and high school indicates either partial or full completion. Annual 

Household Income: low income is between $12 000 to $40 000 per annum, middle income is between $40 

001 to $100 000 per annum, high income is greater than $100 000 per annum. Work Status: unemployed, 

unable to work, home duties, student, volunteer, carer and other were collapsed into category Other.  
aSignificance is highlighted in boldface.  

Demographic Variables (n) 
Total 

(n = 633) 

Diabetes 

Diagnosis 

(n = 99) 

No Diabetes 

Diagnosis 

(n = 534) 

 

n (%) n (%) n (%) pa 

Age Group (633)     

40 – 49 

50 – 59 

60 – 69 

70 – 79 

> 80  

19 (3.00) 

138 (21.8) 

230 (36.3) 

156 (24.6) 

90 (14.2) 

3 (3.03) 

11 (11.1) 

35 (35.4) 

36 (36.4) 

14 (14.1) 

16 (3.00) 

127 (23.8)  

195 (36.5) 

120 (22.5) 

76 (14.23) 

.013 

 

Marital Status (612)     

Married / De Facto 

Divorced / Separated 

Never Married 

Widowed 

501 (81.9) 

58 (9.48) 

25 (4.09) 

28 (4.58) 

79 (83.2) 

9 (9.47) 

5 (5.26) 

2 (2.11) 

422 (81.6) 

49 (9.48) 

20 (3.87) 

26 (5.03) 

.592 

 

Highest Level of Education (614)     

Primary School  

High School 

41 (6.68) 

193 (31.4) 

12 (12.4) 

34 (35.1) 

29 (5.61) 

159 (30.8) 

.051 

TAFE/Apprenticeship/Trade/ 

Diploma/Other 
291 (47.4) 40 (41.2) 251 (48.5) 

Bachelor Degree/Higher 89 (14.5) 11 (11.3) 78 (15.1) 

Annual Household Income (Past 12 

months) (551) 

    

Low 

Middle 

High 

213 (38.7) 

239 (43.3) 

99 (18.0) 

45 (52.9) 

34 (40.0) 

6 (7.06) 

168 (36.1) 

205 (44.0) 

93 (20.0) 

.002 

Work Status (626)     

Full-time/Self-Employed  

Part-time /Casual 

Retired 

Other 

228 (36.4) 

49 (7.83) 

319 (51.0) 

30 (4.79) 

19 (19.6) 

7 (7.22) 

64 (66.0) 

7 (7.22) 

209 (39.5) 

42 (7.94) 

255 (48.2) 

23 (4.35) 

.001 
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3.2.2 Health Characteristics and Behaviours. The health characteristics and behaviours 

of the study sample can be seen below in Table 2. Participants with diabetes reported a higher 

number of comorbidities (M = 4.49, SD = 2.24) compared to their counterparts without diabetes 

(M = 2.61, SD = 1.80). This difference was statistically significant with a large effect size, 

t(123.01) = -7.91, p <.001, d = .93. This is further confirmed by the higher rates of Heart 

Attacks/Angina (31.3%), High Blood Pressure (69.7%) and High Cholesterol (57.6%) reported 

by participants with diabetes (see Appendix B). Only 4.68% of the total sample did not report 

any chronic conditions (Appendix B).  

For body measurements, participants with diabetes had significantly higher reported 

weights (t(575) = -3.97, p < 0.01, d  = .43) and waist circumferences (t(84.38) = -3.27, p = 0.02, 

d = .45) than did participants without diabetes.  

In terms of health behaviours, significantly less participants with diabetes self-reported as 

current smokers at the time compared to those without diabetes (2(1) = 4.03, p = .045, Cramer’s 

V = .08). However, participants with diabetes had a greater number of Pack-Years compared to 

those without diabetes, indicating a higher level of smoking over the lifetime amongst those with 

diabetes, although the difference was not significant (U = 19982, z = -1.34 p = .180). Whereas, 

with vegetable intake, those with diabetes were significantly more likely to follow the NHMRC 

(2013) guideline of eating 5 serves or more per day (2(1) = 8.43, p = .004), although, the 

association was small (Cramer’s V = .12).  
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Table 2 

Health Characteristics and Behaviours of Study Participants by Diabetes Diagnosis 

Note. Data is presented as mean and standard deviation (continuous) or as count and percentage 

(categorical). T-tests or alternative Mann-Whitney U tests were performed on continuous data and chi-

square tests were performed on categorical data, comparing participants with and without a diabetes 

diagnosis against each variable. “Don’t Know” responses were excluded from all tests and descriptive 

data. Number of Comorbidities: include chronic and psychological conditions. Body Measurements: 

weight measured in kilograms, waist and neck circumference measured in centimetres. Pack-Years: 

participants who could not remember years smoked, and who smoke/smoked cigars or pipes were 

excluded in calculations. Current Smoking Status: include regular and occasional smokers.  
aP values = .000 are <.001. Significance is highlighted in boldface.  

 

 

 

Health Variables (n) 

Total 

(n = 633) 

Diabetes  

Diagnosis  

(n = 99) 

No Diabetes 

Diagnosis 

(n =534) 

 

M ± SD / 

n (%) 

M ± SD / 

       n (%) 

M ± SD / 

      n (%) 
p

a 

Comorbidities (627) 

Number of Comorbidities 

 

2.90 ± 2.00 

 

4.49 ± 2.24 

 

2.61 ± 1.80  

 

.000 

Body Measurements 

Weight (577) 

Waist Circumference (492) 

Neck Circumference (438) 

 

87.1 ± 15.6 

100.0 ± 12.7 

41.1 ± 4.75 

 

93.0 ± 17.7 

105.3 ± 15.0 

42.2 ± 3.50 

 

86.0 ± 15.0 

99.1 ± 12.1 

41.0 ± 4.90 

 

.000 

.002 

.061 

Smoking 

Pack-Years (570) 

 Current Smoking Status (624) 

 

13.6 ± 27.9 

59 (9.46) 

 

16.7 ± 24.3 

4 (4.04) 

 

13.0 ± 28.6 

55 (10.5) 

 

.180 

.045 

Nutritional Intake (608) 

≥ 2 Serves Fruit 

< 2 Serves Fruit  

≥ 5 Serves Vegetables 

 < 5 Serves Vegetables 

 

242 (39.8) 

366 (60.2) 

29 (4.77) 

579 (95.2) 

 

45 (47.9) 

49 (52.1) 

10 (10.6) 

84 (89.4) 

 

197 (38.3) 

317 (61.7) 

19 (3.70) 

495 (96.3) 

 

.082 

 

.004 

Alcohol Intake (601) 

≤ 2 Standard Drinks/Day 

> 2 Standard Drinks/Day 

 

352 (58.6) 

249 (41.4) 

 

61 (67.8) 

29 (32.2) 

 

291 (56.9) 

220 (43.1) 

 

.054 

 

Physical Exercise (615) 

Sedentary (0 minutes/wk) 

Insufficient (1-149 minutes/wk) 

Sufficient (≥ 150 minutes/wk) 

 

113 (18.4) 

121 (19.7) 

380 (61.9) 

 

24 (24.5) 

24 (24.5) 

50 (51.0) 

 

89 (17.2) 

97 (18.8) 

330 (64.0) 

 

.052 
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3.2.3 Total and Domain-Specific MCD-I Scores. Table 3 displays the total and domain-

specific masculinity scores of men with and without a diabetes diagnosis.   

 

Table 3 

Masculinity in Chronic Disease Inventory (MCD-I) Scores of Study Participants by Diabetes 

Diagnosis 

Note. T-tests or alternative Mann-Whitney U tests were performed, comparing participants with and 

without a diabetes diagnosis against each masculinity score. Not all MCD-I items were answered by some 

participants.  
aP values = .000 are <.001. Significance is highlighted in boldface. 

 

Participants diagnosed with diabetes had significantly lower scores for total masculinity 

compared to those without diabetes, t(121.01) = 3.71, p < .001, d = .44. Likewise, scores for 

participants with diabetes were significantly lower in the domains of Strength (t(620) = 4.30, p 

< .001, d = .47), Sexual Importance/Priority (t(616) = 3.61, p < .001, d = .40), Family 

Responsibilities (U = 20394, z = -2.81, p = .005, r = .11), and Action Approach (U = 21280, z = -

2.42, p = .016, r = .10). Scores did not significantly differ between participants with and without 

diabetes on Emotional Self-Reliance (t(619) = 0.91, p = .928, d = .01) and Optimistic Capacity 

(U = 22730, z = -1.69, p = .091, r = .07).   

MCD-I Domain (n) 

Total 

(n = 633) 

Diabetes 

Diagnosis 

(n = 99) 

No Diabetes 

Diagnosis 

(n = 534) 

 

M ± SD M ± SD M ± SD pa 

Total (622) 

Strength (622) 

Sexual Importance/Priority (618) 

Family Responsibilities (615) 

Emotional Self-Reliance (621) 

Optimistic Capacity (622) 

 Action Approach (620) 

80.9 ± 15.1 

17.9 ± 4.08 

13.3 ± 5.03 

16.9 ± 3.83 

 6.91 ± 2.02 

15.1 ± 3.30 

11.2 ± 2.55 

75.1 ± 17.5 

16.3 ± 4.23 

11.6 ± 4.98 

15.9 ± 4.04 

6.90 ± 2.19 

14.5 ± 3.59 

10.6 ± 2.92 

82.0 ± 14.3 

18.2 ± 3.98 

13.6 ± 4.98 

17.0 ± 3.77 

6.92 ± 1.98 

15.2 ± 3.23 

11.3 ± 2.47 

0.000 

0.000 

0.000 

0.005 

0.928 

0.091 

0.016 
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3.3 Association Between Total Masculinity and Diabetes Diagnosis 

3.3.1 Hypothesis 1. It was expected that total masculinity would be negatively associated 

with diabetes diagnosis, as well as after adjusting for age and other multiple covariates.  

3.3.1.1 Unadjusted Model. The unadjusted binominal logistic regression model 

examining the association between total masculinity and diabetes diagnosis was significant (χ2(1) 

= 16.44, p < .001), explaining 4.5% of the variance in diabetes diagnosis. A small, though 

significant, negative relationship was found between total masculinity and diabetes diagnosis. 

Each unit reduction in total masculinity increased the odds of being categorised with a diabetes 

diagnosis by a factor of 1.03 (OR = 0.97, 95% CI = 0.96 - 0.99, p < .001). These results support 

Hypothesis 1, unadjusted Total masculinity is negatively related to diabetes diagnosis. 

 3.3.1.2 Age-Adjusted Model. The age-adjusted binomial logistic regression model 

examining the association between total masculinity and diabetes diagnosis was significant (χ2(2) 

= 18.14, p < .001), explaining 5.0% of the variance in diabetes diagnosis. A small, though 

significant, negative relationship was found between total masculinity and diabetes diagnosis. 

When holding age constant, each unit reduction in total masculinity increased the odds of being 

categorised with a diabetes diagnosis by a factor of 1.03 (OR = 0.98, 95% CI = 0.96 – 0.99, p 

< .001). These results support Hypothesis 1, when adjusting for age, total masculinity remained 

negatively associated with diabetes diagnosis.  

 3.3.1.3 Multi-Adjusted Model. The multi-adjusted binominal logistic regression model 

examining the association between total masculinity and diabetes diagnosis was significant 

(χ2(11) = 80.48, p < .001), explaining 27.5% of the variance in diabetes diagnosis. As seen in 

Table 4, after adjusting for a number of covariates, total masculinity was not significantly 
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associated with diabetes diagnosis (OR = 0.99, 95% CI = 0.97 – 1.02, p = .584) – these results do 

not support Hypothesis 1. 

 

Table 4  

Multi-Adjusted Binary Logistic Regression Analysis Between Total Masculinity and Diabetes 

Diagnosis 

Note. Education: primary and high school indicates either partial or full completion. Income: low income 

is between $12 000 to $40 000 per annum, middle income is between $40 001 to $100 000 per annum, 

high income is greater than $100 000 per annum. Comorbidities: include chronic and psychological 

conditions. Weight: measured in kilograms. Current Smoking Status: include regular and occasional 

smokers. Alcohol: measured as within or above NHMRC guidelines, ≤ or > 2 standard drinks/day.  
aP values = .000 are <.001. Significance is highlighted in boldface. 

 

Of the seven covariates included, four were significantly associated with diabetes 

diagnosis: education, income, number of comorbidities, and weight. Participants with a 

Covariate (469) B S.E B Wald df Sig. 
Odds 

Ratio 

C.I. 

Lower - Upper 

Total Masculinity -0.01 0.01 0.30 1 .584 0.99 0.97 – 1.02 

Age -0.03 0.02 2.02 1 .155 0.97 0.94 – 1.01 

Education        

Primary School   6.22 3 .101   

High School -0.92 0.58 2.48 1 .115 0.40 0.13 – 1.25 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.37 0.58 5.52 1 .019 0.26 0.08 – 0.80 

Bachelor Degree/Higher -0.87 0.66 1.75 1 .186 0.42 0.12 – 1.52 

Income        

Low   4.75 2 .093   

Middle 0.03 0.34 0.01 1 .925 1.03 0.54 – 1.99 

High -1.20 0.61 3.87 1 .049 0.30 0.09 – 1.00 

Comorbidities 0.44 0.07 36.23 1 .000 1.55 1.34 – 1.79 

Weight  0.03 0.01 7.90 1 .005 1.03 1.01 – 1.05 

Current Smoking Status -1.08 0.72 2.24 1 .134 0.34 0.08 – 1.39 

Alcohol Intake -0.50 0.32 2.51 1 .113 0.60 0.32 – 1.13 
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TAFE/Apprenticeship/Trade/Diploma/Other level of education had 3.92 times lower odds of 

being categorised with a diabetes diagnosis than those with primary school as the highest level of 

education. Likewise, those earning a high annual household income had 3.31 times lower odds of 

being categorised with a diabetes diagnosis than those with a low annual household income. 

Whereas, every increase in the number of comorbidities was associated with 1.55 times greater 

odds of having a diabetes diagnosis, similarly, a unit increase in weight was associated with a 

1.03 increase in the likelihood of having a diabetes diagnosis.  

3.4 Association Between Domain-Specific Masculinity and Diabetes Diagnosis 

3.4.1 Hypotheses 2 and 3. Hypothesis 2 expected that masculinity domains of 

Strength, Family Responsibilities, Sexual Importance/Priority, Optimistic Capacity, and Action 

Approach, would be negatively associated with diabetes diagnosis, as well as after adjusting for 

age and other multiple covariates. Hypothesis 3 expected that the Emotional Self-Reliance 

domain would be positively associated with diabetes diagnosis as well as after adjusting for age 

and other multiple covariates. 

3.4.1.1 Unadjusted Models. The unadjusted binominal logistic regression models 

examining the association between domain-specific masculinity and diabetes diagnosis were 

significant, except for the Optimistic Capacity and Emotional Self-Reliance domains (shown in 

Table 5). Out of the significant models, the explained variance ranged from 1.7% to 4.8%.  

Out of the significant domains, Strength had a small, negative association with diabetes 

diagnosis. Each unit decrease in the domain, increased the odds of being categorised with a 

diabetes diagnosis by a factor of 1.12 (OR = 0.89, 95% CI = 0.85 – 0.94, p < .001). The Sexual 

Importance/Priority domain also had a small, negative relationship with diabetes diagnosis. Each 

unit decrease in the domain, increased the odds of being categorised with a diabetes diagnosis by 
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a factor of 1.08 (OR = 0.93, 95% CI = 0.89 – 0.97, p < .001). The Family Responsibilities 

domain was negatively, though also weakly, associated with diabetes diagnosis. Each unit 

decrease in the domain, increased the odds of being categorised with a diabetes diagnosis by a 

factor of 1.07 (OR = 0.94, 95% CI = 0.89 – 0.99, p = .011). The Action Approach domain had a 

small, negative association with diabetes diagnosis. Each unit decrease in the domain, increased 

the odds of being categorised with a diabetes diagnosis by a factor of 1.12 (OR = 0.89, 95% CI = 

0.82 – 0.97, p = .006).  

The results mostly support Hypothesis 2, the domains of Strength, Family 

Responsibilities, Sexual Importance/Priority and Action Approach were negatively associated 

with diabetes diagnosis; however, the Optimistic Capacity domain was not significantly 

associated. Whereas, Hypothesis 3 was not supported, the Emotional Self-Reliance domain was 

not significantly associated with diabetes diagnosis. 
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Table 5 

Unadjusted Binary Logistic Regression Analyses Between Domain-Specific Masculinity and Diabetes Diagnosis 

Note. NR2 = Nagelkerke R2.  
aP values = .000 are <.001. Significance is highlighted in boldface. 

Logistic Regression Models 

All Unadjusted (n) 
B SE Wald df Sig.a Odds Ratio 

95% CI 

Lower  -  Upper 
Model χ 2 

 

Strength Domain - Diabetes 

Diagnosis (622) 

 

-0.11 0.03 17.28 1 .000 0.89 0.85 – 0.94 

χ2(1) = 17.70,    

p < .001, NR2 

= .05 

Sexual Importance/Priority 

Domain - Diabetes Diagnosis 

(618) 

 

-0.08 0.02 12.45 1 .000 0.93 0.89 – 0.97 

 

χ2(1) = 12.45,     

p < .001, NR2 

= .04 

Family Responsibilities 

Domain - Diabetes Diagnosis 

(615) 

 

-0.07 0.03 6.41 1 .011 0.94 0.89 – 0.99 

 

χ2(1) = 6.07,      

p = .014, NR2 

= .02 

Emotional Self Reliance 

Domain - Diabetes Diagnosis 

(621)  

 

-0.01 0.06 0.01 1 .927 1.00 0.89 – 1.11 

 

χ2(1) = .01,        

p = .927, NR2 

= .00 

Optimistic Capacity Domain 

- Diabetes Diagnosis (622) 

 

-0.06 0.03 3.16 1 .075 0.94 0.89 – 1.01 

 

χ2(1) = 3.12,      

p = .078, NR2 

= .01 

Action Approach  

Domain - Diabetes Diagnosis 

(620) 

 

-0.11 0.04 7.43 1 .006 0.89 0.82 – 0.97 

 

χ2(1) = 7.32,      

p = .007, NR2 

= .02 
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3.4.1.2 Age-Adjusted Models. The age-adjusted binominal logistic regression models 

examining the association between domain-specific masculinity and diabetes diagnosis were 

significant, except for the Emotional Self-Reliance domain (shown in Table 6). Out of the 

significant models, the explained variance ranged from 2.3% to 5.7%.  

Out of the significant domains, the age-adjusted Strength domain had a small, negative 

association with diabetes diagnosis. Each unit decrease in the domain, increased the odds of 

being categorised with a diabetes diagnosis by a factor of 1.11 (OR = 0.90, 95% CI = 0.85 – 0.95, 

p < .001). The age-adjusted Sexual Importance/Priority domain also had a small, negative 

association with diabetes diagnosis. Each unit decrease in the domain, increased the odds of 

being categorised with a diabetes diagnosis by a factor of 1.07 (OR = 0.93, 95% CI = 0.89 – 

0.98, p = .005). Likewise, the age-adjusted Family Responsibilities domain was negatively 

associated with diabetes diagnosis, though also small in magnitude. Each unit decrease in the 

domain, increased the odds of being categorised with a diabetes diagnosis by a factor of 1.06 

(OR = 0.94, 95% CI = 0.89 – 0.99, p = .016). The age-adjusted Action Approach domain had also 

a small, negative relationship with diabetes diagnosis. Each unit decrease in the domain, 

increased the odds of being categorised with a diabetes diagnosis by a factor of 1.11 (OR = 0.90, 

95% CI = 0.83 – 0.98, p = .014).  

The results mostly support Hypothesis 2, the age-adjusted domains of Strength, Family 

Responsibilities, Sexual Importance/Priority and Action Approach were negatively associated 

with diabetes diagnosis. However, the age-adjusted Optimistic Capacity domain was not 

significantly associated. Hypothesis 3 was not supported, when controlling for age, the 

Emotional Self-Reliance domain was not significantly associated with diabetes diagnosis.  



MASCULINITY AND TYPE II DIABETES 39 

Table 6 

Age-Adjusted Binary Logistic Regression Analyses Between Domain-Specific Masculinity and Diabetes Diagnosis 

Note. NR2 = Nagelkerke R2. 
aP values = .000 are <.001. Significance is highlighted in boldface. 

Logistic Regression Models All 

Age-Adjusted (n) 
B SE Wald df Sig.a Odds Ratio 

95% CI 

Lower  -  Upper 
Model χ 2 

 

Strength Domain - Diabetes 

Diagnosis (622) 

 

-0.11 0.03 14.92 1 .000 0.90 0.85 – 0.95 

χ2(2) = 21.05,       

p < .001, NR2 

= .06 

Sexual Importance/Priority 

Domain - Diabetes Diagnosis 

(618) 

 

-0.07 0.03 7.87 1 .005 0.93 0.89 – 0.98 

χ2(2) = 12.64,       

p = .002, NR2 

= .04 

Family Responsibilities 

Domain - Diabetes Diagnosis 

(615) 

 

-0.06 0.03 5.76 1 .016 0.94 0.89 – 0.99 

χ2(2) = 10.29,       

p = .006, NR2 

= .03 

Emotional Self Reliance 

Domain - Diabetes Diagnosis 

(621)  

 

-0.00 0.06 0.00 1 .979 1.00 0.90 – 1.11 

χ2(2) = 5.14,          

p = .077, NR2 

= .01 

Optimistic Capacity  

Domain - Diabetes Diagnosis 

(622) 

-0.05 0.03 2.74 1 .098 0.95 0.89 – 1.01 

χ2(2) = 8.42,         

p = .015, NR2 

= .02 

 

Action Approach  

Domain - Diabetes Diagnosis 

(620) 

-0.10 0.04 5.98 1 .014 0.90 0.83 – 0.98 

 

χ2(2) = 11.22,       

p = .004, NR2 

= .03 
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3.4.1.3 Multi-Adjusted Models. The multi-adjusted binominal logistic regression models 

examining the association between domain-specific masculinity and diabetes diagnosis were all 

significant (shown in Table 7). The explained variance of the models ranged from 27.4% to 

28.7%.  

Adjusting for a number of covariates, all masculinity domains were not significant. These 

results do not support Hypothesis 2 or 3, when adjusting for multiple covariates, the associations 

between domain-specific masculinity and diabetes diagnosis were not significant. 

Of the seven covariates included, education, number of comorbidities, and weight were 

significantly associated with diabetes diagnosis in every model (as shown in Appendix D: Tables 

D4 – D9). Participants with a TAFE/Apprenticeship/Trade/Diploma/Other level of education had 

between 3.86 – 4.17 times lower likelihood of being categorised with a diabetes diagnosis than 

those with primary school as the highest level of education. Whereas, each unit increase in the 

number of comorbidities, resulted in 1.54 – 1.59 times greater odds of being categorised with a 

diabetes diagnosis. Likewise, increase in participant weight was associated with a small 1.03 

times greater likelihood of having a diabetes diagnosis. 

Income was also significantly associated with diabetes diagnosis for the Strength, Sexual 

Importance/Priority, Emotional Self-Reliance and Optimistic Capacity models. Participants with 

a high annual household income had between 3.36 – 3.47 times lower odds of being categorised 

with a diabetes diagnosis than those with a low annual household income. 
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Table 7 

Multi-Adjusted Binary Logistic Regression Analyses Between Domain-Specific Masculinity and Diabetes Diagnosis 

Note. Models were adjusted for Age, Education, Income, Number of Comorbidities, Weight, Current Smoking Status, and Alcohol Intake. NR2 = 

Nagelkerke R2. 
aP values = .000 are <.001. 

Logistic Regression Models 

All Multi-Adjusted (n) 
B SE Wald df Sig.a Odds Ratio 

95% CI 

Lower  -  Upper 
Model χ 2 

 

Strength Domain - Diabetes 

Diagnosis (469)  

 

-0.05 0.04 1.80 1 .180 0.95 0.89 – 1.02 
χ2(11) = 81.97, p 

< .001, NR2 = .28 

Sexual Importance/Priority 

Domain - Diabetes Diagnosis 

(469) 

 

-0.01 0.03 0.03 1 .861 0.99 0.93 – 1.06 
χ2(11) = 80.21, p 

< .001, NR2 = .27 

Family Responsibilities 

Domain - Diabetes Diagnosis 

(466) 

 

-0.05 0.04 1.52 1 .218 0.96 0.89 – 1.03 
χ2(11) = 83.76, p 

< .001, NR2 = .29 

Emotional Self Reliance 

Domain - Diabetes Diagnosis 

(469) 

 

-0.07 0.07 0.98 1 .323 0.93 0.81 – 1.07 
χ2(11) = 81.16, p 

< .001, NR2 = .28 

Optimistic Capacity Domain - 

Diabetes Diagnosis (469) 

 

0.04 0.05 0.79 1 .374 1.04 0.95 – 1.15 
χ2(11) = 80.98, p 

< .001, NR2 = .28 

Action Approach Domain - 

Diabetes Diagnosis (468) 

 

-0.01 0.06 0.01 1 .918 0.99 0.88 – 1.12 
χ2(11) = 80.23, p 

< .001, NR2 = .28 
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Chapter 4 – Discussion  

4.1 Overview 

Following Raewyn Connell’s theory on masculinities (1995), which suggests masculinity 

is variable across time and contexts, the present study used – for the first time – a contextualised 

measure of the construct, specific to older men with a chronic disease (Chambers et al., 2016). 

The aim of the present study was to use this measure to more accurately investigate the 

relationship between masculinity, total and domain-specific, and Type II diabetes. The findings 

show that higher internalisation or endorsement of total masculinity and the domains – Strength, 

Sexual Importance/Priority, Family Responsibilities, and Action Approach – were associated 

with a decreased likelihood of having a diabetes diagnosis, as was hypothesised. Unexpectedly, 

Optimistic Capacity and Emotional Self-Reliance domains were not significantly associated with 

a diabetes diagnosis.  

Interestingly, when adjusting for age, the association of total and domain-specific 

masculinity with diabetes diagnosis accounted for little change suggesting that age is not as 

important an influencer on the relationship as is indicated by past work (e.g. O’Brien et al., 2005; 

Tannenbaum & Frank, 2010). When controlling for other covariates, the predicted associations 

lost significance, contradicting past literature that hinged on the dominant influence of 

masculinity on men’s health practices (Griffith et al., 2016). The findings for the unadjusted 

models are discussed next, followed by the age-adjusted and multi-adjusted findings further 

below. 

4.2 Hypothesis 1 

The first hypothesis was that total masculinity would be negatively associated with Type 

II diabetes diagnosis, as well as after adjusting for age and other multiple covariates. The results 
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supported the hypothesis in terms of the unadjusted model; a higher internalisation or 

endorsement of total masculinity was found to decrease the probability of a diabetes diagnosis.  

This association cannot be corroborated by other studies, as the MCD-I is uniquely 

different from other masculinity scales. In effect, this finding contradicts the plethora of 

quantitative studies that have found relationships between total scores of other various 

masculinity measures and negative health outcomes (Gerdes, Alto, Jadaszewski, D’Auria, & 

Levant, 2018; Gerdes & Levant, 2018; O’Neil, 2008). But these total scores have at times 

obscured associations of specific domains with positive health behaviours (Levant, Wimer, & 

Williams, 2011), as supported by qualitative studies (e.g. Hooker et al., 2012). 

4.3 Hypothesis 2 

The second hypothesis was the domains of Strength, Sexual Importance/Priority, Family 

Responsibilities, Optimistic Capacity and Action Approach would be negatively associated with 

diabetes diagnosis, as well as after adjusting for age and multiple covariates. In terms of the 

unadjusted models, the hypothesis was mostly supported, as all domains were associated in the 

expected negative direction, except for Optimistic Capacity, which was not significantly 

associated with diabetes diagnosis. 

4.3.1 Masculinity Domain: Strength. Higher internalised or self-perceived endorsement 

of Strength was associated with a decreased likelihood of having a diabetes diagnosis. This 

finding is in line with previous research which indicates that men, both young and old, who 

conform to the masculinity norm of strength engage in more physical activity, like playing a 

sport, as a means to maintain this ideal (Carnahan et al., 2018; Sloan, Gough, & Conner, 2009). 

And in the present study, more participants without diabetes engaged in sufficient physical 

exercise compared to the participants with diabetes. Strength was also one of the domains that 
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had a slightly stronger negative association with diabetes diagnosis than other domains (OR = 

0.89). This appears logical as obesity is considered one of the major risk factors for Type II 

diabetes (e.g. Bell et al., 2014), and endorsing items, such as “Having a good level of fitness is 

important to me”, is more likely to lead men into fitness, a preventative measure against obesity, 

and ultimately Type II diabetes. This can be seen by the significantly lower weights, waist and 

neck circumferences of this study’s participants without diabetes. 

4.3.2 Masculinity Domain: Sexual Importance/Priority. Higher internalised or self-

perceived endorsement of the Sexual Importance/Priority domain was also associated with a 

lower chance of being diagnosed with Type II diabetes. Previous research does indicate that men 

who put greater importance on the ability to sexually perform, particularly older men, are more 

willing to forgo norms like being self-reliant, to seek out medical help for sexual health (O’Brien 

et al., 2005). This is particularly pertinent as risk factors for Type II diabetes, like high 

cholesterol and hypertension, increase the chances of erectile dysfunction, and inversely, men 

with Type II diabetes are at an increased risk of sexual dysfunction (Bacon et al., 2002; DeLay, 

Haney, & Hellstrom, 2016). Therefore, the findings suggest that men who believe “being 

physically able to have sex” is important to them, they may be more likely to protect themselves 

from risk factors that may lead to sexual dysfunction and Type II diabetes.  

4.3.3 Masculinity Domain: Family Responsibilities. Consistent with the literature, it 

was found that the more one internalised or endorsed Family Responsibilities, the lower the 

chances were of being diagnosed with diabetes. As outlined earlier, some men who have families 

depending on them look after their health by exercising, eating healthily and engaging in 

healthcare, all preventative steps to avoiding Type II diabetes, as a means to protect the ideal of 

being the family provider and protector (e.g. Hooker et al., 2012). However, out of all the 
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domains, Family Responsibilities, had the weakest negative association with diabetes diagnosis 

(OR = 0.94). This may be explained by the fact that although the majority of the study 

participants were married or partnered (81.9%), many had adult children and 51% were already 

retired, therefore, engaging in healthy practices to protect their role as the family provider may 

have not been as crucial for those participants.   

4.3.4 Masculinity Domain: Action Approach. Higher internalisation or self-perceived 

endorsement of Action Approach was also associated with a reduced likelihood of having a 

diabetes diagnosis. Action Approach had the same effect size as the Strength domain (OR = 

0.89), which suggests that the endorsement of this attribute is more directly related to health-

orientated behaviours that would prevent the onset of Type II diabetes. Studies have shown that 

men who valued having control over their own bodies and behaviours were more likely to 

engage in healthy lifestyle habits as it enabled them to regard themselves as being action-

orientated and active in their own health practices (Seidler et al., 2016; Sloan et al., 2009; 

Tannenbaum & Frank, 2011). This relates to the prevention of Type II diabetes which involves 

largely lifestyle adjustments that are dependent on the individual, so active engagement is 

necessary to avoid the development of the condition (Drury & Gatling, 2005).   

4.3.5 Masculinity Domain: Optimistic Capacity. Support was not found for the 

negative association between Optimistic Capacity and diabetes diagnosis because the 

relationship was not statistically significant. Although research has found optimism to be 

beneficial for good health behaviours, physical wellbeing and health outcomes (Conversano et 

al., 2010; Lipowski, 2012), the effect sizes of the relationships were on average small, as found 

in a meta-analysis (Rasmussen, Scheier, & Greenhouse, 2009). This may be explained by the fact 

that optimism is a mental attitude not directly associated with taking action in regard to one’s 
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health but simply a belief about the future (Bortolotti, 2018). Another explanation is that the 

MCD-I scale, although validated for many chronic diseases (Occhipinti, 2019), was originally 

developed using prostate cancer patients, for whom optimism may be more pertinent to survival 

because prostate cancer has higher mortality rates than Type II diabetes (ABS, 2019). Thus, 

further research may be required to understand how Optimistic Capacity relates to masculinity, if 

it does at all, as it may overlap with a construct like locus of control (Gale, Batty, & Deary, 2008) 

and the way one copes with a chronic condition, such as cancer.   

4.4 Hypothesis 3 

The third hypothesis was that the domain of Emotional Self-Reliance would be positively 

associated with diabetes diagnosis. Yet, support was not found for the hypothesis, as the 

relationship was not statistically significant. A plausible explanation for this finding could be that 

Emotional Self-Reliance may be more associated with psychological conditions, such as 

depression, and the consequent reluctance to seek help, rather than physical conditions (Seidler 

et al., 2016). Moreover, the hypothesised relationship was based on the idea stoicism and 

emotional control may lead to avoidance in bringing up concerns with a doctor (Robertson, 

2003). However, it may be that men can maintain their emotional self-reliance and still seek help 

from health professionals, as they have a more rational, rather than emotional approach to their 

health and bodies (Douglas et al., 2013). It is important to note, measuring Emotional Self-

Reliance only encompassed two items, making it less reliable as a domain (Streiner & Norman, 

1989). 

4.5 Reverse Causality 

The findings show total masculinity and certain domains do play a protective role in 

reducing the chances of Type II diabetes. But as this is a cross-sectional study, the direction of 
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causality must be interpreted carefully. It may well be that the study participants diagnosed with 

Type II diabetes are more likely to experience a decline in their self-perceived masculinity. This 

is also consistent with past literature which shows illness can negatively affect one’s perception 

of masculinity (Chambers et al., 2013; Zanchetta et al., 2017). Or even, the disease makes it 

harder to achieve the ideals of hegemonic masculinity, resulting in a reevaluation of the 

importance of endorsing particular domains. The present study’s participants with diabetes 

scored significantly lower on total masculinity and the domains Strength, Sexual 

Importance/Priority, Family Responsibilities, and Action Approach, compared to their 

counterparts without diabetes.   

However, though significant, the effect sizes for the found associations were small. Past 

studies on masculinity have also found largely small effect sizes (Mahalik, Burn, & Syzdek, 

2007; Seidler et al., 2016; Tannenbaum & Frank, 2011), indicating that the construct may not 

play such a large role in health outcomes, or vice versa. 

4.6 Controlling for Age 

As part of the hypotheses, it was expected that all postulated associations with 

masculinity, total or domain-specific, and diabetes diagnosis would remain after controlling for 

age. Interestingly, the associations hardly altered, decreasing in effect size by an increment of 

0.01, indicating that age is not a substantial influencer on neither masculinity nor Type II 

diabetes, contrary to what was expected. This is in conflict with previous literature that has 

suggested age alters the framing and prioritisation of masculinity ideals (O’Brien et al., 2005). 

Similarly, the prevalence of Type II diabetes also increases with age due to increased insulin 

resistance and decline in pancreatic function (Kirkman et al., 2012). A possible explanation for 

the study’s findings may be related to the sample’s age range, with the majority of participants 
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aged 60 and over. Thus, in terms of masculinity, these men do not significantly differ from one 

another, which warrants less difference in endorsement of masculinity ideals, than if compared to 

young males, aged 40 and under. Likewise, the effect of age on Type II diabetes diagnosis may 

not be significant in this particular sample, as most men were of an age when the condition is 

frequently developed.  

4.7 Controlling for Demographic and Health Variables 

It was expected that all hypothesised associations with masculinity, total or domain-

specific, and diabetes diagnosis would remain after controlling for multiple covariates. However, 

when adjusting for these multiple covariates – education, annual household income, number of 

comorbidities, weight, current smoking status, and alcohol consumption – the relationships 

between masculinity and diabetes diagnosis lost significance. This implies the unadjusted results 

were, in fact, largely explained by these uncontrolled factors. More specifically, income, 

education, number of comorbidities and weight were significantly associated with diabetes 

diagnosis.  

The findings can suggest that as masculinity is dependent on context and time (Connell, 

1995), it intersects with factors like age, socioeconomic status and ethnicity which may be more 

important determinants of men’s health outcomes than gender. This is further emphasised by the 

small effect sizes reported in past masculinity studies.  

On the other hand, higher risk of Type II diabetes has been associated with lower income 

and education (Connolly et al., 2000; Steele et al., 2017). This is consistent with the present 

study’s results, as participants with diabetes were more likely to be in the low to middle income 

level and have lower levels of education, than those without diabetes. However, the negative 

association with level of education and diabetes diagnosis was only significant for trade level 
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qualifications. The majority of participants without diabetes had this level of qualification 

(48.5%) and were significantly more likely to be in the workforce, which suggests that trade 

level of education may be more related to a physically demanding vocation that contributes to 

the reduced chances of developing Type II diabetes.   

Weight was positively associated with diabetes diagnosis which is expected as obesity is 

a significant risk factor for Type II diabetes (Al-Goblan et al., 2014). Likewise, a positive 

association was found between the number of comorbidities and diabetes diagnosis, which is also 

understandable as having additional conditions like hypertension and high cholesterol increases 

the risk of developing Type II diabetes (Holt & Kumar, 2010). However, this could also be a 

reverse causality, as those who have diabetes are more likely to end up with additional secondary 

conditions (Holt & Kumar, 2010).  

4.8 Strengths and Limitations  

A strength of the study lies in the large sample size and random sampling used which 

ensured a relatively accurate representation of the target sample. Even the differences in 

responders and non-responders were not found to be of a magnitude to cause great bias (Cohen, 

1988; Littman et al., 2010). However, the sample included largely older, partnered men, 

therefore, external validity of the study may be limited to this demographic and further research 

is needed on other male populations. Also, given that the present study was drawn from a 

longitudinal investigation, the repetition and length of the questionnaire package may have 

caused greater oversights amongst participants when answering the items. However, the response 

rate was adequate for a cohort study which indicates an acceptable level of engagement (Silva 

Junior, Santos, Coeli & Carvalho, 2015). 
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As the study focused on participants with Type II diabetes, the 16% prevalence of the 

condition in the sample was greater than the national estimate of 5%, which can be explained by 

the study’s older sample (AIHW, 2019c). In addition, participant self-reports do not account for 

the undiagnosed individuals, and so the sample may have contained yet a higher rate of the 

condition. Having said this, a drawback of the questionnaire was that it measured self-reported 

diagnosis of diabetes without specifying the type. But, given that about 85% of diabetes 

incidences are Type II (ABS, 2015), it is safe to assume that the majority of participants had this 

form of diabetes. If feasible, future research may need to conduct tests to determine the presence 

of diabetes and take note of pre-diabetics in order to corroborate with self-reports.  

Unlike previous studies, a major strength of the present study was that it used the MCD-I, 

which contextualised masculinity ideals for older Australian men with a chronic condition 

(Chambers et al., 2016). Despite its reliability and validity as a measure, the MCD-I assesses 

internalised beliefs or self-perceived endorsements of masculinity ideals, and not actual 

conformity to such norms. Moreover, masculinity is a sensitive construct, hence, response bias 

may have elicited skewed answers from participants in an attempt to be seen in a particular light. 

Another limitation is the cross-sectional design, as the direction of causality can go in 

both ways – lower masculinity causes the development of diabetes or having the condition 

affects men’s self-perceived masculinity. Further research into the degree to which participants 

with diabetes self-perceived their masculinity prior to their diagnoses may shed some clarity. 

4.9 Implications 

The present study’s findings have several implications pertinent to research on 

masculinity and healthcare services. Although previous studies have found masculinity as a 

determinant of men’s health behaviours and thus, health outcomes, the current study did not 
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replicate the findings. Instead, the findings suggest the development of Type II diabetes is more 

associated with men’s level of education, income and health, rather than masculinity. 

It may be that masculinity plays a more significant role in younger men but with age, the 

decline in health, access to healthcare and health education affect more how men engage in their 

health practices. Further studies into this, should keep in mind the small effect sizes of such 

relationships and other factors that interact with masculinity.  

Some health professionals still approach male clients with a problem-orientated mindset 

due to the numerous findings which indicate masculinity hinders positive health practices 

(Seymour-Smith, Wetherell, & Phoenix, 2002). The current study, however, suggests health 

professionals should look beyond gender at predictive factors like socioeconomic status in order 

to better cater to men.   

Nevertheless, masculinity should not be fully dismissed as an insignificant factor as the 

cross-sectional design of the study may have masked possible masculinity changes with the 

diagnosis of Type II diabetes. Further research into a longitudinal study may provide insight into 

the effects of masculinity before and after the diagnosis of a disease. Likewise, a comparison of 

masculinity changes over the lifetime might better map the variability of its effects and 

significance in the context of time. Future research should be mindful of the contextuality of 

masculinity and use appropriate scales for the time, place, age and other characteristics of the 

cohort so as to investigate more accurately the reasons for men’s higher rates of chronic 

conditions. 

4.10 Conclusions 

As suggested by social constructionist theories, masculinity is a nuanced phenomenon 

that is dependent on context and time. There have been no attempts of quantifying the 
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relationship between masculinity and health outcomes using a masculinity measure that is 

contextualised to the cohort, until the present study. The current evidence indicates that in older 

Australian men, masculinity is not related to Type II diabetes diagnosis. This may mean that in 

older men, masculinity is not as pertinent to one’s health-protective behaviours and, ultimately, 

health outcomes, as it may be in adolescence and early adulthood. Considering that masculinity 

is nested in larger social structures, it may have a less dominant influence on men’s health 

outcomes than factors such as level of health and social class. Further research should consider 

masculinity as a holistic and interactive, rather than an isolated construct, to more accurately 

assess the magnitude of the effect of masculinity across time and contexts, with emphasis on 

using appropriate masculinity measures. 
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Appendix B 

Table 1B 

Chronic Health Characteristics of Study Participants by Diabetes Diagnosis  

Note. All percentages exclude cases with missing values or “Don’t Know” responses, with the exception 

of percentages for missing counts which include all cases. Smoking Related Lung Condition: includes 

Chronic Obstructive Pulmonary Disease (COPD), Chronic Obstructive Airways Disease (COAD), 

emphysema, and bronchitis.  
aIncludes both Type I and II diabetes, but it is likely that the majority of participants have Type II as it 

occurs in about 85% of all diabetes cases (ABS, 2015). bAt least one history of a type of cancer (Skin, 

Melanoma, Bladder, Prostate, Bowel, Kidney, Lung, Non-Hodgkin’s Lymphoma, Pancreatic, and/or 

Other) is considered as one count. The most common cancers reported were skin cancer (n = 78), prostate 

cancer (n = 48) and melanoma cancer (n = 33).  

Chronic Health Variables 

Total 

(n = 633) 

Diabetes 

Diagnosis 

(n = 99) 

No Diabetes 

Diagnosis 

(n = 534) 

n % n (%) n 

Chronic Conditions 

Diabetes
a
  

Heart Attack / Angina 

Stroke / Transient Ischaemic Attack 

Atrial Fibrillation 

High Blood Pressure 

High Cholesterol 

Gout 

Asthma 

Smoking Related Lung Condition 

Kidney/Renal Disease 

 

99 

114 

37 

40 

306 

253 

86 

79 

29 

24 

 

16.0 

18.4 

5.98 

6.46 

49.4 

40.9 

13.9 

12.8 

4.68 

3.88 

 

99 (100.0) 

31 (31.3) 

4 (4.04) 

8 (8.08) 

69 (69.7) 

57 (57.6) 

20 (20.2) 

17 (17.2) 

7 (7.07) 

9 (9.09) 

 

0 (0.00) 

83 (16.0) 

33 (6.36) 

32 (6.17) 

237 (45.7) 

196 (37.8) 

66 (12.7) 

62 (11.9) 

22 (4.24) 

15 (2.89) 

Enlarged Prostate / Benign Prostatic 

Hyperplasia 
119 19.2 20 (20.2) 99 (19.1) 

Cancerb 165 26.7 36 (36.4) 129 (24.9) 

Hyper / Hypothyroidism 

Osteoarthritis / Osteoporosis 

Parkinson’s Disease 

Other 

None of the Above 

Don’t Know 

Missing 

Psychological Conditions 

Anxiety 

Depression 

Insomnia 

Stress Related Condition 

Other 

None of the Above 

Don’t Know 

Missing 

14 

202 

6 

91 

29 

6 

8 

 

43 

45 

18 

36 

15 

486 

21 

25 

2.26 

32.6 

0.97 

14.7 

4.68 

0.96 

1.26 

 

7.33 

7.67 

3.07 

6.13 

2.56 

82.8 

3.45 

3.95 

2 (2.02) 

23 (23.2) 

1 (1.01) 

14 (14.1) 

0 (0.00) 

0 (0.00) 

0 (0.00) 

 

9 (9.78) 

8 (8.70) 

4 (4.35) 

6 (6.52) 

1 (1.09) 

73 (79.3) 

3 (3.16) 

4 (4.04) 

12 (2.31) 

179 (34.5) 

5 (0.96) 

77 (14.8) 

29 (5.59) 

6 (1.14) 

9 (1.69) 

 

34 (6.87) 

37 (7.47) 

14 (2.83) 

30 (6.06) 

14 (2.83) 

413 (83.4) 

18 (3.51) 

21 (3.93) 



MASCULINITY AND TYPE II DIABETES 104 

Appendix C 

Assumptions of Binomial Logistic Regressions  

Linearity in the Log-Odds Tables with Total and Domain-Specific Masculinity  

 A Bonferroni correction was applied based on all nine terms in each model, 

recommended as a sensible step to conduct (Tabachnick & Fidell, 2014). Consequently, the 

statistical significance was accepted when p < .006. 

Table C1 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Total 

Table C2 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain 

Strength 
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Table C3 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain Sexual 

Importance/Priority  

 

 

Table C4 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain 

Family Responsibilities  
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Table C5 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain 

Emotional Self-Reliance 

 

 

Table C6 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain 

Optimistic Capacity  
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Table C7 

Testing Assumptions of Linearity Using the Box-Tidwell Procedure: Masculinity Domain Action 

Approach 
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Multicollinearity Tables with Total and Domain-Specific Masculinity  

Table C8 

Testing Multicollinearity of Binomial Logistic Regression: Total Masculinity 

 

Table C9 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Strength 
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Table C10 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Sexual 

Importance/Priority  

 

 

Table C11 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Family 

Responsibilities 
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Table C12 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Emotional Self-

Reliance 

 

Table C13 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Optimistic 

Capacity  
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Table C14 

Testing Multicollinearity of Binomial Logistic Regression: Masculinity Domain Action 

Approach  
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Appendix D 

Logistic Regression Covariate Selection According to Hosmer and Lemeshow Purposeful 

Selection Approach (Hosmer, Lemeshow, & Sturdivant, 2013) 

According to the general rule, the number of initial covariates chosen were based on the sample 

size of the smaller dependent category, one predictor per ten cases (Peduzzi, Concato, Kemper, 

Holford, & Feinstein, 1996). Eleven initial covariates were selected based on the smaller 

dependent category, “participants with a diabetes diagnosis”, which had a sample size of 99. 

These covariates included age, marital status, highest level of education, annual household 

income, work status, number of comorbidities, weight, current smoking status, nutrition, alcohol 

intake, and physical exercise.  

Age, number of comorbidities, and weight were assessed as continuous variables. Marital 

status was collapsed and assessed as a dichotomous categorical variable, partnered versus 

unpartnered. Annual household income was classified into three categories: low income was an 

earning between $12 000 - $40 000, middle income was an earning between $40 001 - $100 000, 

and high income was an earning greater than $100 000 (see Appendix A: Section S). Work status 

was collapsed into employed versus retired (see Appendix A: Section J). Current smoking status 

was assessed according to participant reports as either smoker or non-smoker (see Appendix A: 

Section E). Nutrition was categorised according to the NHMRC (2013) health guidelines that 

state a minimum of 2 serves of fruit and 5 serves of vegetables should be eaten daily. So, fruit 

intake was defined as either ≥ or < 2 serves consumed per day and vegetable intake was defined 

as ≥ or < 5 serves consumed per day (see Appendix A: Section H). Alcohol intake was 

categorically assessed as either ≤ or > 2 standard drinks consumed on any given day, based on 

the NHMRC (2009) guidelines that recommend no more than 2 standard drinks on any given day 
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should be consumed. Physical exercise during leisure time was assessed according to three 

categories: sedentary indicated 0 minutes, insufficient indicated 1 – 49 minutes, and sufficient 

indicated 150 minutes or more of leisure exercise performed in a week. These levels were based 

on the National Physical Activity Guidelines for older Australians, where a minimum of 150 

minutes engagement in moderate leisure activity per week is sufficient to gain health benefits 

(Department of Health and Aged Care, 1999). 

According to the purposeful selection method, for stage one, a univariable logistic 

regression was conducted for each theoretically identified covariate. A criterion of p ≤ .25 was 

used to determine inclusion of each covariate for the next stage (Hosmer et al., 2013). Stage two 

involved an age-adjusted logistic regression conducted on each covariate. The same criterion of p 

≤ .25 was used to determine inclusion for the next stage of modelling. In stage three, all qualified 

covariates were included in a multivariable logistic model. Those covariates not meeting the p 

≤ .25 criterion were excluded from the multivariable model, one by one. In stage four, the 

Nagelkerke R2 and the estimated coefficients (OR) of the covariates in the new, reduced model 

were compared with the older, larger model. If a change greater than 10% occurred in the 

Nagelkerke R2 or a change greater than 20% occurred in the estimated coefficients, the 

previously excluded covariate was reintroduced to maintain stability of model (Hosmer et al., 

2013). In addition, interactions were also assessed to determine if the effect of each covariate 

was not constant over levels of other covariates, but no significant interactions were found. 
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Table D1 

Stage 1 Inclusion Justification: Univariable Logistic Regression Analyses  

Note: Covariates highlighted in boldface met the inclusion criterion (p ≤ .25), they continue to the next 

stage of modelling.                  

aP values = .000 are <.001.  

Covariate (n = 633) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Age (633) 0.02 0.01 4.83 1 .028 1.02 1.00 – 1.05 

Marital Status (612) 

Partnered vs Unpartnered 
0.11 0.30 0.13 1 .722 1.11 0.62 – 1.99 

Education (614) 

Primary School 

High School 

 

 

-0.66 

 

 

0.39 

7.45 

2.84 

3 

1 

.059 

.092 

 

0.52 

 

0.24 – 1.11 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-0.95 0.38 6.20 1 .013 0.39 0.18 – 0.82 

Bachelor Degree/Higher -1.08 0.47 5.23 1 .022 0.34 0.14 – 0.86 

Income (551) 

Low  

Middle  

High 

 

-0.48 

-1.42 

 

0.25 

0.45 

11.24 

3.68 

9.86 

2 

1 

1 

.004 

.055 

.002 

 

0.62 

0.24 

 

0.38 – 1.01 

0.10 – 0.59 

Work Status (626) 

Employed vs Retired 0.73 0.23 10.08 1 .002 2.08 1.32 – 3.28 

Comorbidities (627) 0.42 0.05 59.04 1 .000 1.52 1.37 – 1.96 

Weight (577) 0.03 0.01 14.70 1 .000 1.03 1.01 – 1.04 

Current Smoking  

Status (624) 
-1.02 0.53 3.72 1 .054 0.36 0.13 – 1.02 

Nutrition  

Fruit Intake (608) 

Vegetable Intake (608) 

0.39 

1.13 

0.23 

0.41 

3.00 

7.69 

1 

1 

.083 

.006 

1.48 

3.10 

0.95 – 2.30 

1.39 – 6.90 

Alcohol (601) -0.46 0.24 3.66 1 .056 0.63 0.39 – 1.01 

Physical Exercise (614) 

Sedentary 

Insufficient 

Sufficient  

-0.09 

-0.58 

0.32 

0.28 

5.84 

0.07 

4.38 

2 

1 

1 

.054 

.790 

.036 

0.92 

0.56 

0.49 – 1.73 

0.33 – 0.96 
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Table D2 

Stage 2 Inclusion Justification: Age-Adjusted Logistic Regression Analyses  

Note: Covariates highlighted in boldface met the inclusion criterion (p ≤ .25), they continue to the next 

stage of modelling.                  

aP values = .000 are <.001. 

 

Covariate (n = 633) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Education (614) 

Primary School 

High School  

 

 

-0.49 

 

 

0.41 

 

4.23 

1.44 

3 

1 

 

.238 

.231 

 

 

0.62 

 

 

0.28 – 1.36 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-0.75 0.40 3.46 1 .063 0.47 0.22 – 1.04 

Bachelor Degree/Higher -0.83 0.49 2.86 1 .091 0.44 0.17 – 1.14 

Income (551) 

Low  

Middle  

High 

 

 

-0.40 

-1.29 

 

 

0.28 

0.49 

 

7.06 

2.10 

6.80 

2 

1 

1 

 

.029 

.148 

.009 

 

 

0.67 

0.28 

 

 

0.39 – 1.15 

0.11 – 0.73 

Work Status (626) 

Employed vs Retired 0.78 0.32 5.80 1 .016 2.18 1.16 – 4.12 

Comorbidities (627) 0.43 0.06 54.87 1 .000 1.53 1.37 – 1.71 

Weight (577) 0.03 0.01 20.06 1 .000 1.03 1.02 – 1.05 

Current Smoking  

Status (624) 
-0.93 0.53 3.08 1 .079 0.39 0.14 – 1.12 

Nutrition  

Fruit Intake (608) 

Vegetable Intake (608)  

 

0.37 

1.15 

 

0.23 

0.41 

 

2.62 

7.86 

1 

1 

 

.105 

.005 

 

1.44 

3.15 

 

0.93 – 2.25 

1.41 – 7.03 

Alcohol (601) -0.37 0.25 2.10 1 .147 0.69 0.42 – 1.14 

Physical Exercise (614) 

Sedentary 

Insufficient 

Sufficient  

 

 

-0.06 

-0.51 

 

 

0.33 

0.28 

 

4.66 

0.03 

3.35 

2 

1 

1 

 

.097 

.866 

.067 

 

 

0.95 

0.60 

 

 

0.50 – 1.79 

0.35 – 1.04 
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Table D3 

Stage 3 & 4 Inclusion Justification: Multivariable Logistic Regression Analysis 

Note: Covariates highlighted in boldface met the inclusion criterion (p ≤ .25), they are included in the 

final model. Certain highlighted variables were reintroduced into the model as exclusion resulted in 

changes greater than 20% in the estimated coefficients of other covariates.           

aP values = .000 are <.001.  

Covariate (n = 470) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Age -0.03 0.02 1.30 1 .255 0.97 0.93 – 1.02 

Education        

Primary School   7.40 3 .060   

High School -1.13 0.59 3.68 1 .055 0.32 0.10 – 1.03 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.58 0.59 7.10 1 .008 0.21 0.07 - 0.66 

Bachelor Degree/Higher -1.22 0.69 3.15 1 .076 0.30 0.08 – 1.14 

Income        

Low   4.07 2 .131   

Middle 0.12 0.35 0.11 1 .740 1.12 0.57 – 2.23 

High -1.06 0.63 2.85 1 .091 0.35 0.10 – 1.19 

Work Status        

Full-time vs Retired 0.15 0.41 0.13 1 .717 1.16 0.52 – 2.60 

Comorbidities 0.47 0.08 37.22 1 .000 1.60 1.37 – 1.85 

Weight  0.03 0.01 9.33 1 .002 1.03 1.01 – 1.05 

Current Smoking Status -0.93 0.71 1.71 1 .191 0.40 0.10 – 1.59 

Nutrition        

Fruit Intake  0.19 0.32 0.37 1 .545 1.21 0.65 – 2.25 

Vegetable Intake  0.57 0.57 0.98 1 .321 1.77 0.57 – 5.44 

Alcohol  -0.50 0.33 2.32 1 .128 0.61 0.32 – 1.15 

Physical Exercise        

Sedentary   1.69 2 .429   

Insufficient 0.57 0.48 1.40 1 .237 1.77 0.69 – 4.54 

Sufficient 0.49 0.42 1.38 1 .241 1.64 0.72 – 3.74 
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Final Multi-Adjusted Models with Domain-Specific Masculinity 

Table D4 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Strength 

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

 

 

 

Covariate (469) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Strength Domain -0.05 0.04 1.80 1 .180 0.95 0.89 – 1.02 

Age -0.03 0.02 2.03 1 .154 0.97 0.94 – 1.01 

Education        

Primary School   6.08 3 .108   

High School -0.89 0.58 2.32 1 .127 0.41 0.13 – 1.29 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.35 0.58 5.34 1 .021 0.26 0.08 – 0.82 

Bachelor Degree/Higher -0.86 0.66 1.70 1 .193 0.42 0.12 – 1.54 

Income        

Low   4.88 2 .087   

Middle 0.04 0.34 0.01 1 .908 1.04 0.54 – 2.00 

High -1.21 0.61 3.96 1 .046 0.30 0.09 – 0.98 

Comorbidities 0.43 0.07 36.21 1 .000 1.54 1.34 – 1.77 

Weight  0.03 0.01 7.80 1 .005 1.03 1.01 – 1.05 

Current Smoking Status -1.10 0.71 2.37 1 .124 0.33 0.08 – 1.35 

Alcohol  -0.48 0.32 2.33 1 .127 0.62 0.33 – 1.15 
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Table D5 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Sexual 

Importance / Priority  

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

 

 

Covariate (469) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Sexual Importance / 

Priority Domain 
-0.01 0.03 0.03 1 .861 0.99 0.93 – 1.06 

Age -0.03 0.02 1.97 1 .160 0.97 0.93 – 1.01 

Education        

Primary School   6.38 3 .094   

High School -0.93 0.58 2.58 1 .109 0.39 0.13 – 1.23 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.39 0.58 5.68 1 .017 0.25 0.08 – 0.78 

Bachelor Degree/Higher -0.89 0.66 1.81 1 .178 0.41 0.11 – 1.50 

Income        

Low   4.83 2 .089   

Middle 0.02 0.33 0.00 1 .955 1.02 0.53 – 1.96 

High -1.22 0.61 4.00 1 .046 0.30 0.09 – 0.98 

Comorbidities 0.44 0.07 37.78 1 .000 1.56 1.35 – 1.79 

Weight  0.03 0.01 7.53 1 .006 1.03 1.01 – 1.05 

Current Smoking Status -1.07 0.72 2.22 1 .136 0.34 0.08 – 1.40 

Alcohol  -0.52 0.32 2.60 1 .107 0.60 0.32 – 1.12 
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Table D6 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Family 

Responsibilities  

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

 

 

Covariate (466) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Family Responsibilities 

Domain 
-0.05 0.04 1.52 1 .218 0.96 0.89 – 1.03 

Age -0.03 0.02 1.63 1 .202 0.98 0.94 – 1.01 

Education        

Primary School   6.27 3 .099   

High School -0.86 0.58 2.18 1 .139 0.42 0.14 – 1.32 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.37 0.58 5.49 1 .019 0.26 0.08 – 0.80 

Bachelor Degree/Higher -0.90 0.66 1.90 1 .168 0.41 0.11 – 1.46 

Income        

Low   4.25 2 .119   

Middle -0.00 0.33 0.00 1 .996 1.00 0.52 – 1.92 

High -1.16 0.61 3.64 1 .056 0.31 0.10 – 1.03 

Comorbidities 0.45 0.07 38.49 1 .000 1.57 1.36 – 1.82 

Weight  0.03 0.01 8.00 1 .005 1.03 1.01 – 1.05 

Current Smoking Status -1.15 0.72 2.53 1 .112 0.32 0.08 – 1.31 

Alcohol  -0.51 0.32 2.55 1 .110 0.60 0.32 – 1.12 
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Table D7 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Emotional 

Self-Reliance  

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

 

 

Covariate (469) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Emotional Self-Reliance 

Domain 
-0.07 0.07 0.98 1 .323 0.93 0.81 – 1.07 

Age -0.03 0.02 2.01 1 .156 0.97 0.94 – 1.01 

Education        

Primary School   6.39 3 .094   

High School -0.96 0.58 2.72 1 .099 0.38 0.12 – 1.20 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.40 0.58 5.81 1 .016 0.25 0.08 – 0.77 

Bachelor Degree/Higher -0.93 0.66 2.01 1 .156 0.39 0.11 – 1.43 

Income        

Low   4.84 2 .089   

Middle 0.02 0.33 0.00 1 .960 1.02 0.53 – 1.96 

High -1.22 0.61 4.03 1 .045 0.30 0.09 – 0.97 

Comorbidities 0.46 0.07 38.82 1 .000 1.58 1.37 – 1.82 

Weight  0.03 0.01 8.05 1 .005 1.03 1.01 – 1.05 

Current Smoking Status -1.01 0.73 1.91 1 .167 0.37 0.09 – 1.52 

Alcohol  -0.52 0.32 2.70 1 .101 0.60 0.32 – 1.11 
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Table D8 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Optimistic 

Capacity  

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

 

 

Covariate (469) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Optimistic Capacity 

Domain 
0.04 0.05 0.79 1 .374 1.04 0.95 – 1.15 

Age -0.03 0.02 2.43 1 .119 0.97 0.93 – 1.01 

Education        

Primary School   6.57 3 .087   

High School -0.97 0.58 2.77 1 .096 0.38 0.12 – 1.19 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.43 0.58 5.96 1 .015 0.24 0.08 – 0.76 

Bachelor Degree/Higher -0.96 0.66 2.10 1 .147 0.38 0.11 – 1.40 

Income        

Low   4.91 2 .086   

Middle -0.01 0.34 0.00 1 .981 0.99 0.51 – 1.92 

High -1.25 0.61 4.17 1 .041 0.29 0.09 – 0.95 

Comorbidities 0.47 0.08 37.21 1 .000 1.59 1.37 – 1.85 

Weight  0.03 0.01 6.67 1 .010 1.03 1.01 – 1.04 

Current Smoking Status -1.05 0.72 2.15 1 .143 0.35 0.09 – 1.43 

Alcohol  -0.55 0.32 3.02 1 .082 0.58 0.31 – 1.07 
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Table D9 

Final Model: Multi-Adjusted Logistic Regression Analysis with Masculinity Domain Action 

Approach  

aP values = .000 are <.001. Significance is highlighted in boldface. 

 

 

Covariate (468) B S.E B Wald df Sig.a 
Odds 

Ratio 

C.I. 

Lower - Upper 

Action Approach Domain -0.01 0.06 0.01 1 .918 0.99 0.88 – 1.12 

Age -0.03 0.02 1.75 1 .186 0.97 0.94 – 1.01 

Education        

Primary School   6.54 3 .088   

High School -0.98 0.59 2.78 1 .096 0.38 0.12 – 1.19 

TAFE/Apprenticeship/ 

Trade/Diploma/Other 
-1.43 0.59 5.88 1 .015 0.24 0.08 – 0.76 

Bachelor Degree/Higher -0.93 0.66 1.97 1 .160 0.39 0.11 – 1.45 

Income        

Low   4.79 2 .091   

Middle 0.04 0.34 0.02 1 .898 1.05 0.53 – 2.04 

High -1.19 0.61 3.78 1 .052 0.30 0.09 – 1.01 

Comorbidities 0.44 0.07 35.92 1 .000 1.56 1.35 – 1.80 

Weight  0.03 0.01 7.80 1 .005 1.03 1.01 – 1.05 

Current Smoking Status -1.08 0.72 2.26 1 .133 0.34 0.08 – 1.39 

Alcohol  -0.53 0.32 2.83 1 .093 0.59 0.32 – 1.09 




