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Abstract: It is essential to determine the key health risk factors among populations to specifically 
plan future services and explore interventions that modify risk factors for communities. This aims to 
reduce risks and delay the onset of chronic conditions, which frequently results in dementia, 
particularly for small rural communities which experience health workforce shortages, a higher 
proportion of those in the chronic conditions age group, and reduced access to care. The aim of the 
study was to determine existing rates of chronic disease, and current lifestyle and sociodemographic 
factors which may predispose the population to higher risk of dementia. Residents from three shires 
in rural Victoria, Australia were recruited by random and non-random sampling techniques to 
complete a survey regarding 

Keywords: rural; health risks; lifestyle factors; education; social interaction; chronic conditions; 
dementia 

health perceptions, pre-existing illnesses, health behaviors and social 
activity in their community. A total of 1474 people completed the survey. Positive factors reported 
were social participation and low rates of smoking. Negative factors included low rates of physical 
activity, high rates of obesity and high rates of chronic conditions that indicate significant risk factors 
for dementia in these communities. Although some factors are modifiable, these communities also 
have a large population of older residents. This study suggests that community interventions could 
modify lifestyle risk factors in these rural communities. These lifestyle factors, age of residents and 
the current chronic conditions are also important for rural service planning to increase preventive 
actions, and warn of the likely increase in the number of people developing chronic conditions with 
predispositon to dementia. 

 



247 

AIMS Medical Science  Volume 2, Issue 3, 246–260. 

1. Introduction 

The prevalence of chronic conditions is increasing in Australia with more than half of the 
population aged 65–84 years having five or more long term conditions, which now contributes to 80% of 
disease burden in Australia [1]. Because chronic conditions are frequently a precursor to the 
development of dementia, rates of chronic conditions and health behaviors that predispose to chronic 
conditions also impact on rates of dementia prevalence. Risk factors for chronic disease also translate 
as risk factors for dementia. 

Dementia is a progressive disease that affects memory, thinking, behavior and the ability to 
perform everyday activities. Dementia has an insidious onset typically characterized by a decline in 
cognitive function, including memory and reasoning. It is one of the main causes of dependence and 
disability in older people [2] yet currently there is no cure [3]. 

The number of people living with dementia worldwide is estimated to be 44 million and this is 
predicted to double by 2040 [3,4]. The global economic impact of dementia is estimated to be over 
six billion US dollars, and rising, while the social impact on informal and formal care provision will 
be significant [2,5,6]. Many countries consider the care of people living with dementia to be a 
national priority, and invest in resources and education to better inform health workers, unpaid 
caregivers, relatives and members of the wider community. Several countries have national plans or 
strategies [7]. 

Within Australia, 330,000 people have a diagnosis of dementia; with one in ten Australians over 
the age of 65 living with the disease. The health care cost in Australia alone is more than five billion 
(AUSD) dollars annually [8]. Specifically, there were approximately 20,000 new cases of dementia 
in Victoria in 2011 [9] and the prevalence of dementia is forecast to increase by over 200% in the 
Hume region of Victoria by 2050 [10]. The Hume region is located in the North East of Victoria and 
includes 12 Local Governments or Shires and has a population of 267,071 people [11]. 

There is persuasive evidence that the dementia risk for populations can be modified. The future 
course of the global dementia epidemic is likely to depend crucially upon the success of efforts to 
improve global public health. While risk factors such as low education, hypertension, smoking and 
diabetes are well known for causal link with dementia [2], little is known about the specific risk 
factors among subgroups within rural and regional populations. Other risk factors such as age and 
genetics, while not modifiable, are also important to consider when planning future service 
provision. 

A research team from the University of Melbourne, Department of Rural Health undertook a 
health and well-being survey of residents in three of the 12 local government areas within the Hume 
region, specifically in the Shires of Moira, Wangaratta and Greater Shepparton. While dementia 
prevalence was not specifically captured within the survey, key dementia risk factors across the 
regions were captured and are reported here. The strength of the study is that the majority of 
participants were an older cohort and are of particular interest with dementia risk research.  

The aim of this paper is to explore factors related to dementia risk among rural residents in 
northern Victoria. T

 

hese findings from the Hume region may be important for other similar settings 
raising awareness about health planning needs, addressing identified risk factors and promoting those 
protective factors identified.  
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2. Methods 

2.1. Recruitment 

A number of recruitment methods were utilized for the study. Initially a survey and plain 
language statement were mailed to households in Moira, Wangaratta and Shepparton Shires. Names 
were randomly selected from telephone directories for each area and addressed to participants by 
name, asking the person in the household with the most recent birthday (aged of 16 years or older), 
to complete the survey and return it in the pre-paid envelope. This survey was distributed to 2901 
households between September and October 2014. All households were sent a reminder postcard 10 
days later. A second wave of identical surveys was mailed out to non respondents three weeks after 
the postcard mail out. 

Recruitment by random sampling was supplemented using surveys and plain language 
statements distributed in public areas of major towns and in busy waiting areas, such as medical 
clinics, pathology collection centers, community libraries, post offices and local corner stores in the 
more rural areas. Simultaneously, an online version of the survey was distributed to known 
community contacts among the research team, such as health service staff, sporting and social 
groups. 

2.2. 

Utilizing a number of different recruitment methods in a single study is becoming increasingly 
popular [12], as recruitment is acknowledged as one of the biggest challenges to research. 
Heterogeneous strategies for recruitment have proven effective [13]. There is evidence that using 
diverse and comprehensive methods to recruit participants increases the response rate and reduces 
selection bias [14]. In addition the research team was interested to test response rates for the different 
recruitment methods to inform further research. 

Survey tool 

The questionnaire was comprised of thirty five questions, divided into four sections. The 
sections included (i) demographic data; (ii) health perceptions, pre existing illnesses and health 
behaviors; (iii) health services, barriers to utilization and perceptions of health services; and (iv) 
social and cultural perceptions in the local community. Each question underwent face and content 
validation, while psychometric properties had been evaluated within the research team. Some 
questions mirrored the Crossroads Undiagnosed Disease Study (CUDS) that was conducted in the 
Hume area more than a decade earlier [15]. Other questions were measures validated in other studies. 

Questions related to the level of education, age, gender, pre-existing illnesses, height, weight, 
exercise, alcohol consumption, cigarette use and social attendance are discussed in this paper, based 
on established causal links with dementia. Education was measured in six categories, ranging from 
Year 9 or less to university degree or higher. Age was measured in years, gender as male/female, 
weight in kilograms and height in centimeters. In addition, one question asked ‘how many days a 
week do you normally exercise for 30 minutes or more?’ and ‘do you socialize or attend social events, 
such as volunteering, dancing, exercise groups, community groups, book clubs, catching up with 
friends’? Respondents were asked ‘if you drink alcohol, how many drinks of alcohol would you have 
in a week?’ and ‘do you currently smoke cigarettes/cigars/pipes?’ and if so how many each day. A list 
of 14 illnesses were provided and respondents were asked to identify if they had been diagnosed with 
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each condition ‘never’, ‘diagnosed within the last 2 years’, ‘diagnosed more than 2 years ago and 
condition has impact on my life now’ and ‘diagnosed more than 2 years ago, condition has no impact 
on my life now.’ The survey tool is available from the corresponding author and can also be found at 
(http://www.ruralhealth.unimelb.edu.au/research/projects%20and%20publications/index.html) 

From their self-reported height and weight, BMI was calculated (kg/m2

2.3. 

) to identify underweight 
(less than 20), normal weight (20–24), overweight (25–29) and obese (30 or greater) [16]. 

 Analysis 

2.4. 

Data were entered into Microsoft Excel and SPSS v20.0 for analysis. Descriptive statistics 
(frequencies and percentages) were generated for all items [17]. Chi-square tests were used to 
explore the impact of factors such as gender and age on dementia risk factors. Due to the skewed 
distribution of age it was collapsed into three groups for statistical analyses (16–49 years, 50–65 
years and 66 years and over). Statistical significance was set at p < 0.05 and effect size statistics were 
calculated using Cohen’s [18] criteria to judge whether the effect was small, medium or large. To 
assess the impact of gender (male Vs female) the phi coefficient was used (small = 0.01, medium = 0.30, 
large = 0.50), and for assessing age (3 age categories) Cramer’s V were calculated (small = 0.07, 
medium = 0.21, large = 0.35). 

Approval to conduct the research was granted by the University of Melbourne Human Research 
Ethics Advisory Group. By completing and returning the survey, participants gave consent for the 
responses to be included in the study and in this way remained anonymous. 

Ethical approval 

3. Results 

A total of 989 random surveys were returned representing a 34% response rate. For the random 
sampling method (mail out) there were 224 respondents to the second wave. The response of these 
224 late responders was compared to the first wave of responders as an estimate of bias. There were 
no statistical differences between the first wave of respondents and the second wave of respondents 
on any of the measures reported in the study. This suggests that the results reported are valid. 

For the other recruitment methods a further 392 non-random surveys were returned via mail and 
93 online surveys were completed. This is a total of 1474 completed surveys. The survey responses 
for each type of recruitment are stratified into regions as shown in Table 1. 

Table 1. Survey responses by region. 

Region Random  Non-random 
paper 

Non-random 
Online  

Total 
return 

Greater 
Shepparton 

476 141 35 652 

Wangaratta 278 29 12 319 
Moira 235 222 46 503 
Total 989 392 93 1474 
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Table 2. Demographic characteristics. 

The demographics of the participants are shown in Table 2. There was an even distribution of 
men and women, (51% and 49% respectively), with similar gender ratios for each region. Overall 17% 
reported completing tertiary qualifications, which varied between 16% to 20% across the three 
regions. The number of people classified as overweight or obese was 68%, which was similar for 
each region. The median age of participants was 60 years. Participants aged over 65 years varied for 
each region, with the smallest proportion from Wangaratta and the larger percentage for Greater 
Shepparton. Overall, participants aged over 65 years totaled 29%. With the exception of participants 
aged over 65 years, the regions are relatively homogenous across many demographic aspects.  

Characteristic 
 

Shepparton 
n = 650 (45%) 

Moira 
n = 489 (33%) 

Wangaratta  
n = 315 (22%) 

All regions  
n = 1454 (100%) 

Age (years)     
− Median (IQR) 58 (48, 68) 60 (47.5, 71) 60 (50, 69) 60 (48, 69) 

− Range 16–97 16–93 16–97 16–97 
Aged over 65 226 (44.0%) 174 (34.0%) 114 (22.0%) 514 (29.0%) 

Gender     
− Males 335 (52.0%) 204 (43.0%) 161 (52.0%) 682 (51.0%) 
− Females 306 (48.0%) 275 (57.0%) 148 (48.0%) 655 (49.0%) 

Education     
− Year 12 completion 55 (8.7%) 51 (11.0%) 35 (11.0%) 135 (10.0%) 

− Technical And Further 
Education certificate 

54 (8.3%) 30 (6.3%) 28 (9.0%) 135 (10.0%) 

− Diploma or trade 100 (15.4%) 72 (15.0%) 44 (14.0%) 201 (15.0%) 
− University degree  129 (20.0%) 97 (20.0%) 48 (15.6%) 225 (17.0%) 

BMI range     
− Overweight  219 (36.7%) 166 (38.0%) 111 (40.0%) 608 (38.0%) 

− Obese  183 (31.0%) 124 (28.0%) 83 (30.0%) 486 (30.0%) 

Self reported health conditions and health behaviors of participants were also consistent across 
the three regions so further results are shown as a whole of the combined regions. Table 3 highlights 
the number of participants who reported receiving a diagnosis of any major disease or health 
condition. This reflects some discrepancy in diagnosed and undiagnosed diseases. For example, 
Table 2 indicates that 30% of participants’ BMIs were in the obese range, whereas only 16% of the 
participants reported receiving a formal diagnosis of obesity. In addition, 13% of the participants had 
received a diagnosis of diabetes, 16% a diagnosis of heart disease and 4% had been diagnosed as 
having had a stroke. A substantial proportion of the sample had received a diagnosis of hypertension 
(46%) or depression (25%). 

Ninety percent of the participants reported that they did not smoke and 38% reported that they 
did not consume alcohol. Of those who reported drinking, 12% drank more than the recommended 
guidelines of 14 drinks per week. Over half of the sample (55%) did not meet the current 
recommended guidelines for exercise. Forty five percent of respondents did report exercising for 30 
minutes per day, five days per week. Twenty percent of the participants reported that they did not 
participate in social events. 
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Table 3. Comparison of gender for self reported health conditions and behaviors for 
dementia risk factors. 

Table 3 shows the rates of self reported diagnosed chronic conditions identified by gender. 
Diagnosis of stroke, obesity or hypertension did not vary significantly between genders. There were 
more males than females diagnosed with diabetes and heart disease, but more females with 
diagnosed depression. Modifiable risk factors such as drinking more than the recommended 
guidelines and non-socialization was significantly higher in males, while low rates of exercise was 
higher for females. Rates of smoking were equivalent for both genders. More females than males 
abstain from alcohol. 

Risk factor Total sample 
n (%) 

Males  
n (%) 

Females  
n (%) 

X *Effect 
size 

2 

Diagnosis of stroke 42 (4%) 28 (5%) 14 (3%) 0.027 −0.067 
Diagnosis of diabetes 148 (13%) 94 (17%) 54 (10%) 0.001 −0.104 

Diagnosis of heart disease 176 (16%) 112 (20%) 64 (12%) < 0.001 −0.114 
Diagnosis of obesity 173 (16%) 68 (13%) 105 (20%) 0.006 0.084 

Diagnosis of depression 269 (25%) 103 (19%) 165 (30%) < 0.001 0.124 
Diagnosis of high blood pressure 547 (46%) 289 (49%) 257 (43%) 0.045 −0.058 

Reported smoking 138 (10%) 70 (10%) 66 (10%) 0.898 −0.004 
Does not drink alcohol 490 (38%) 173 (27%) 306 (48%) < 0.001 −0.082 

Drinks more than 14 alcoholic drinks 
per week  

155 (12%) 147 (20%) 33 (4%) < 0.001 0.153 

Does not meet the recommended 
guideline for exercise (30 minutes or 

more 5 days per week) 

566 (55%) 248 (44%) 317 (60%) < 0.001 −0.118 

Does not attend social events 271 (20.0%) 166 (25%) 101 (16%) < 0.001 −0.112 

* Effect size calculated using phi coefficient (Cohen’s criteria for 0.10 for small effect, 0.30 for 
medium effect and 0.50 for large effect). 

Self reported diagnosed chronic conditions were further analyzed by age groups. Apart from 
depression and obesity, which did not vary significantly in rates of diagnosis across all age groups, 
all other rates of diagnosed chronic conditions increased with age. These results are shown in Table 4. 

As expected, rates of diagnosed heart disease and hypertension increased significantly with age, 
with a large effect size. Similarly, diagnosed diabetes increased with age with a moderate effect size. 
The rates of stroke were too low in the 16–49 age group to analyse X2 by age, or calculate Cramer’s 
V, but there was a trend of increasing diagnosis with age. 

There was no relationship between rates of diagnosed depression with age, with lower rates in 
the older age group, and highest in the 50–65 year age group. Although rates of diagnosed obesity 
did increase slightly with age, it was not statistically significant.  

As shown in Table 4, modifiable risk factors were also analyzed by age group. Rates of 
consuming more alcohol than the recommended guidelines of 14 drinks per week was highest in the 
50–65 year age group, with a moderate effect size. Similarly, rates of smoking was highest in the 
50–65 year age group. There was a trend of decreasing socialization with age, though this was not 



252 

AIMS Medical Science  Volume 2, Issue 3, 246–260. 

significant. Frequency of exercise decreased with age, with analysis showing those not meeting the 
recommended guidelines of 30 minutes of exercise, five times a week increasing with each age 
group. 

Table 4. Comparison of age groups for self reported health conditions and behaviors for 
dementia risk factors. 

Risk factor 16–49 yr  
age group 

n (%) 

50–65 yr  
age group 

n (%) 

66+ yr  
age group 

n (%) 

X *Effect 
size 

2 

Diagnosis of stroke 2 (5) 13 (31) 27 (64)   
Diagnosis of diabetes 21 (14) 43 (29) 83 (57) < 0.001 

Diagnosis of heart disease 
0.219 

7 (4) 125 (72) 42(24) < 0.001 0.381 
Diagnosis of obesity 42 (26) 62 (36) 63 (38) 0.073 

Diagnosis of depression 
0.070 

81 (31) 112 (42) 73 (27) 0.811  
Diagnosis of high blood 

pressure 

0.020 
56 (10) 205 (38) 279 (52) < 0.001 

Reported smoking 

0.424 

65 (49) 50 (38)  17 (13) < 0.001 
Drinks more than 14 

alcoholic drinks per week  

0.163 
80 (52) 24 (16),  50 (32) < 0.001 

Does not meet the 
recommended guideline for 

exercise (30 minutes or more 
5 days per week) 

0.341 

184 (40) 86 (18)  193 (42) < 0.001 0.178 

Does not attend social events 102 (38) 58 (22)  106 (40) 0.209 0.049 

* Effect size calculated using Cramer’s V (Cohen’s criteria for 

4. Discussion 

small = 0.07, medium = 0.21,  
large = 0.35). 

The findings from this study in the Hume region suggest that a substantial proportion of rural 
Victorians are engaging in unhealthy lifestyles which may predispose them to developing a variety of 
chronic diseases, including dementia. There are high rates of self reported existing chronic conditions, 
such as diabetes (13%), hypertension (46%) and heart disease (16%). There are also a number of 
existing risk factors which are modifiable, such as high rates of obesity (30%) and high rates of 
people who do not meet the recommended guidelines for exercise (63%). Protective factors reported 
include low rates of smoking (10%) and high rates of social participation (80%). 

4.1. Education 

There is considerable evidence regarding the link between dementia incidence and access to 
secondary and tertiary education [19–21]. There are a number of possible reasons proposed to 
explain this, including increased brain reserve which compensates for deficits [21], efficiency of 
neural networks, which again provides a compensatory effect, and cofounding aspects such as people 
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with higher educational attainment, are also more likely to have superior health care [2]. One study 
found that lower educational attainment was associated with significantly higher risk factors, and this 
effect was more pronounced for females than males [22]. In this study, overall 12% of males and 23% 
females had achieved tertiary qualifications (17% overall). The Australian Bureau of Statistics [23] 
reported that 13% of Moira, 17% of Greater Shepparton and 20% of the Rural City of Wangaratta 
residents had attained a tertiary qualification, which is similar to the results found in this study. The 
findings here then suggest that more than 80% of people in the study area do not have higher 
education as a protective factor against the risk of developing of dementia. This education 
disadvantage may not be immediately reversible in rural areas but does suggest more active 
approaches in rural communities to promote education may be appropriate. 

4.2. Age 

4.3. 

Age is a non-modifiable risk factor for dementia, and therefore the age of the population being 
studied provides an indication of potential incidence within a given timeframe. It is thought that 
dementia probably develops over a lengthy time period, with the earliest detectable signs of brain 
plaques occurring in the fifth decade of life [24]. One in ten people over the age of 65 years have 
dementia [8]. In this study, 29% (n = 514) of respondents reported being 65 years or older. This is 
congruent with the demographic profile, with 25% of the three regions combined reported to be over 
65 years. According to the Australian Bureau of Statistics (ABS), just over 8,100 (29%) people are 
aged over 65 years in the Moira shire [23]. Similarly, Greater Shepparton has 12,363 (20%) people 
aged over 65 years and Wangaratta has 6,962 (26%) people over 65 [23]. For the three regions, this 
equates to a minimum of 270 people per year for the next five years who will likely be diagnosed 
with dementia, with the risks increasing in proportion to age and doubling every five years [25]. This 
is likely to be greater additional health burden to be addressed in rural areas compared to urban areas 
because of the generally older rural demographic. These projections exclude younger onset dementia 
which although much smaller numerically, is also increasing in prevalence [25]. There were more 
people aged over 65 years as participants in this study compared to the ABS figures, which is likely 
to be a result of the initial recruitment method. 

Lifestyle 

Lifestyle factors are modifiable and often the target of health promotion activities. Smoking, 
alcohol consumption, levels of physical activity and dietary habits are all reported in this study due 
to the extremely important relationship between these known causal factors and dementia. Ten 
percent of respondents in the study reported currently smoking cigarettes. Statistics for the Hume 
region show far greater numbers than this for Shepparton (25%) and Moira (27%) [26]. There is 
strong evidence to support an association between current smoking and the incidence of dementia [27]. 
Early studies, widely promoted by the tobacco industry, suggested that cigarette smoking may be 
protective against dementia, which has since been discredited [27]. The lower number reporting to be 
smokers in this study may be related to the age of the respondents, smoking may be more prevalent 
in younger age groups. 

Despite alcohol consumption being implicated as a causal factor in multiple diseases and 
injuries, light to moderate alcohol intake does not increase dementia risk [28]. It is suggested that 
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moderate drinkers are at lower risk of dementia than people who abstain or drink heavily [29]. 
Moderate drinking is defined as 1–14 units per week, heavy drinking is defined as drinking at levels 
above moderate [2]. Heavy alcohol consumption is associated with alcohol-related dementia. In this 
study, 53% reported moderate levels of drinking, while 38% (n = 524) reported abstinence and 18% 
reported heavy consumption (above 14 drinks per week). Despite the evidence supporting moderate 
alcohol consumption as protective against dementia, experts warn that non drinkers should not be 
advised to take up alcohol consumption until more research provides conclusive evidence [2]. The 
rates of heavy consumption of alcohol is of concern for alcohol related dementia risk in the region 
but a positive finding is that more than half drank at levels which are considered protective. This 
result should be interpreted with caution however, as self reported tools have shown that respondents 
underestimate their levels of consumption and the survey did not specify standard drinks (10gms of 
alcohol) [30]. 

Forty five percent of respondents reported exercising for a minimum of 30 minutes per day, five 
times a week, which is the current recommendation for health [31]. This equates to more than half 
(55%) not meeting the recommended guidelines for exercise. In comparison, Hume region statistics 
show that in all the regions in this study, only 22–25% of participants did not meet the current 
guidelines [32]. However, it must be noted the Hume regional health status profiles statistics are 
based on estimations rather than actual numbers which may provide some indication of the wide 
differences [32]. These data on rates of exercise add to the argument that active promotion of regular 
exercise is an important general health, including dementia limiting, activity in rural communities. 

4.4. 

It was also found that only smaller numbers of participants aged over 65 years reported meeting 
the current guidelines for exercise. This trend is worrying, given that recent research shows exercise 
has the ability to delay and even reverse cognitive deficits in people with early symptoms of 
dementia [33]. Physical activity or exercise is ranked as a leading health indicator [34] with strong 
cardiovascular benefits and so has both a direct and indirect link to dementia prevention [35]. Results 
from numerous studies demonstrate that physical activity is associated with a reduced risk of 
dementia [2]. These data again reinforce the need, not only for general exercise programs in rural 
communities but also programs specifically targeted at those over 65 years. 

The majority of respondents in the study reported belonging to social groups (80%), though this 
declined slightly for participants over 65 years old. The high rates of social participation is a positive 
finding given that social participation provides cognitive stimulation through active intellectual 
involvement, compared to activities such as television watching [2]. It should be remembered that 
reduction in social participation is often a pro-dromal sign of dementia itself, including apathy and 
depression thought to be caused by the difficulties of the cognitive impairment. The high rates for 
social participation found in this study are positive for all health benefits including reduced risk of 
dementia. 

Social participation 

It should also be acknowledged that high rates of social participation is an important element in 
the lives of many rural people [36]. Previous studies have shown that regular participation in social 
or leisure activities such as travelling, odd jobs, knitting, reading, writing, games or gardening were 
associated with a lower risk of subsequent dementia [37,38]. In addition, improved quality of life and 
perceived better overall health is reported in people who participate socially [39], though one study 
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showed that it was not a predictor of successful ageing – defined as the absence of disease [40]. This 
study suggests that there is a firm base of desirable social engagement in the rural communities 
studied. Identifying key factors associated with this, to support their continuation, may be an 
important health planning approach for rural communities. Furthermore, social participation may be 
a factor in promoting positive health behaviors, such as walking groups, social sporting activities, 
and so forth. 

4.5. Depression 

Dementia and depression are often concurrent, though the mechanism for this is poorly 
understood nevertheless; depression is associated with disability, co-morbidity and health care costs, 
all of which worsen dementia prognosis. It has been proposed that depression could be a symptom of 
dementia, a pro-dromal phase or an independent risk factor [41,42]. Regardless, there is a positive 
association between depression and onset of dementia [2]. In this study, a high proportion (n = 269) 
of respondents reported being diagnosed with depression, 19% were male and 30% were female. 
Rates of depression peaked in the 50–65 year age group, previous findings mean that this group is 
particularly vulnerable to late life dementia [43]. Although the study was not specifically measuring 
dementia, the association between dementia and depression [44], suggests that the 
interconnectedness between 

4.6. 

depression, health risk factors and health behaviors may provides some 
insight into the impact that may be linked with potential dementia occurring within the community. 

Cardiovascular risk 

Hypertension, obesity, hypercholesterolaemia and diabetes are all positively associated with the 
incidence of dementia [45]. There is particularly strong evidence for an association between midlife 
hypertension and hypercholesterolaemia and later life dementia [46]. Worryingly, 46% of the study 
participants reported a diagnosis of high blood pressure or high cholesterol (the question was 
combined). Studies that have attempted to determine the effects of antihypertensives and statins 
found that there was not sufficient significant evidence that it prevented the development of dementia 
in people with hypertension or hyperlipadaemia [2]. These findings suggest that prevention of 
hypertension and hyperlipadaemia is the only key to reducing the prevalence of cardiovascular 
related dementia. 

Only 16% of the sample in this study reported that they had been diagnosed with obesity. Of 
those who reported their height and weight (which subsequently allowed calculation of body mass 
index) 30% may be considered obese according to current guidelines. This is congruent with current 
statistics, with 60% of adult Australians being overweight or obese [16]. Obesity predisposes 
populations to all other cardiovascular risks and subsequently increases the risk of dementia. 

 

Lastly, diabetes is one of the most common chronic conditions in Australia [47]. In this study 13% 
reported a diagnosis of diabetes. The World Alzheimer’s Report (2014) confirms a particularly strong 
and consistent association between diabetes and subsequent onset of dementia, and the important 
implications for prevention.  

 



256 

AIMS Medical Science  Volume 2, Issue 3, 246–260. 

5. Limitations 

Although the response rate could be considered low, a study of response rates of six well 
regarded journals found that the average response rate was below 40% [49]. It is unwise to define a 
level above which a response rate is acceptable, as this depends on many local factors [50]. While it 
is acknowledged that non-response bias represents a significant threat to validity, high response rates 
are also found to contain bias [51]. One method of validating results when response rates are low is 
to compare non responders to responders. Late responders can also be used as surrogates for non 
responders as previous research has shown they are similar in their responses [52].  

Clearly, this study under-represents residents between 16 and 50 in these population areas. The 
greatest response to the survey came from randomly surveyed participants. The recruitment method 
used for this group was the telephone directory. This likely biased the recruitment toward older age 
groups, as younger age groups are less likely to have fixed telephone lines [48]. 

6. Conclusion and Recommendations 

The question relating to alcohol did not ask participants about standard drinks (10gm alcohol) 
but rather ‘how many drinks’. This would most likely lead to underestimation and the levels of 
drinking may be much higher than that reported. Overall, the use of a self reporting measurement 
tool, such as the one utilized in this study, is known to produce socially desirability bias, where 
participants over report healthy behaviors and under report unhealthy behaviors [30]. 

Rural communities are recognized as being disadvantaged in terms of access to health care and 
scarcity of resources [55]. It is imperative that communities can predict their future health care needs 
in order to provide the best possible care. While world-wide and national studies describing trends 
are useful, local level data is also essential, especially in rural areas where long term planning and 
recruitment is necessary to fill predicted needs. This study suggests that planning for a potential 
increase in people with dementia is a reality for areas of the Hume region. 

Rural communities are known to experience poorer health than their urban counterparts [53], 
but many of the contributing factors are modifiable. Modifying risk factors for dementia is an 
important strategy to minimize the current burden on the health system and makes economic sense if 
it delays or prevents the incidence. While the financial burden of dementia is considerable, and 
increasing in rural areas [10], this is compounded by the workforce shortages in rural health services [54]. 
The ageing population in the Hume region, while not modifiable, is important to consider when 
planning health services, especially as dementia incidence increases with age. 

Cardiovascular and related lifestyle risk factors for dementia are the most modifiable of all risk 
factors for dementia incidence, and are frequently the focus of public health promotion programs and 
activities. 

While lifestyle changes, such as increasing the rate of exercise, are acknowledged as difficult to 
achieve for multi-factorial reasons, the benefit in risk reduction for dementia and other chronic 

Interventions that are aimed at increasing rates of exercise across all age groups in the 
study area are imperative to reverse the trend of high risk factors for dementia. In addition to exercise 
positively impacting on cognitive function, it impacts positively on other risk factors such as obesity 
and in turn other chronic conditions such as hypertension, hyperlipadaemia and diabetes [2]. 
Exercise as an intervention alone has the ability to influence all chronic condition outcomes, as well 
as preventing occurrence in the first instance.  
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conditions in later life is substantial [2]. Physical activity is a strong predictor for successful ageing, 
defined as the absence of disease, the maintenance of function and active engagement with life [56]. 
Targeted interventions to reverse the trends of the negative findings, particularly reported low rates 
of exercise, are essential. There are many proven community wide initiatives to improve physical 
activity in populations, which could be readily adapted by local governments, including mass media 
campaigns, physical activity clubs and worksite based exercise groups [34,57,58]. Given strong 
social participation, collective and social activities could be a means to promoting healthier 
lifestyles. 
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