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There is an established socioeconomic 
gradient in the development of 
chronic diseases, with people 

in the lower socioeconomic groups at 
higher risk of coronary heart disease 
(CHD)1 and type 2 diabetes (T2DM).2,3 This 
socioeconomic gradient is also observed 
in the management of conditions like 
T2DM, and the development of related 
complications.4,5 Daily self-management 
can represent a significant ongoing burden 
for people with T2DM.6 Where competing 
priorities exist, e.g. employment and food 
security among lower socioeconomic groups, 
effective management can be even more 
difficult. Despite the evidence linking lower 
socioeconomic position (SEP) and worse 
health profiles among people with T2DM,4,7 
research exploring the pathways that might 
explain this relationship remains scarce. 
Previous research has indicated that smoking, 
unhealthy eating and physical inactivity may 
act as potential mechanisms, with people 
with lower education and income more likely 
to engage in behaviours that will make blood 
glucose management more difficult.8,9 For 
example, lower socioeconomic position has 
been associated with consumption of a diet 
high in refined sugars and saturated fats10 as 
well as sub-optimal glycaemic control.11 Other 
research has shown that healthcare utilisation 
and communication with healthcare 
professionals varies across socioeconomic 
groups, which may have an impact on 

effective management and treatment of 
chronic health conditions.12 A cross-sectional 
study from the UK found that healthcare 
professionals were more likely to note in 
patient records that those with diabetes 
who had low levels of education were “non-
compliant”.12 Other diabetes studies have 
shown that economic hardship is associated 

with sub-optimal medication-taking and 
therefore less optimal self-management 
among certain groups.13 

To develop strategies to improve health 
outcomes among individuals with T2DM of 
lower socioeconomic positions, it remains 
imperative that we advance our understanding 
of these mechanisms. It is important that we 
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Objective: A socioeconomic gradient exists in Australia for type 2 diabetes mellitus (T2DM). 
It remains unclear whether economic hardship is associated with T2DM self-management 
behaviours. 

Methods: Cross-sectional data from a subset of the Diabetes MILES – Australia study were 
used (n=915). The Economic Hardship Questionnaire was used to assess hardship. Outcomes 
included: healthy eating and physical activity (Diabetes Self-Care Inventory – Revised), 
medication-taking behaviour (Medication Adherence Rating Scales) and frequency of self-
monitoring of blood glucose (SMBG). Regression modelling was used to explore the respective 
relationships. 

Results: Greater economic hardship was significantly associated with sub-optimal medication-
taking (Coefficient: -0.86, 95%CI -1.54, -0.18), and decreased likelihood of regular physical 
activity (Odds Ratio: 0.47, 0.29, 0.77). However, after adjustments for a range of variables, these 
relationships did not hold. Being employed and higher depression levels were significantly 
associated with less-frequent SMBG, sub-optimal medication-taking and less-regular healthy 
eating. Engaging in physical activity was strongly associated with healthy eating. 

Conclusions: Employment, older age and depressive symptoms, not economic hardship, were 
commonly associated with diabetes self-management. 

Implications: Work-based interventions that promote T2DM self-management in younger, 
working populations that focus on negative emotions may be beneficial. 
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include a meaningful measurement of SEP 
in such studies to ensure that we capture the 
full extent of socioeconomic disadvantage; 
previous studies have often been unable to 
achieve this. 

Much of the existing literature in this area has 
focused on education, income, occupation 
and related outcomes. Socioeconomic 
markers – such as education, income and 
occupational grade – capture different 
aspects of the relationship between SEP and 
health.14 The specific research question and 
the proposed mechanisms linking SEP to 
the outcome need to be considered when 
choosing the appropriate SEP measure to be 
included in a study.14 Compared with other 
socioeconomic measures, such as income 
and occupational status, education has been 
shown to be a more important predictor 
of T2DM onset.3 A possible explanation for 
this is that education is more likely to affect 
understanding and knowledge of the health 
benefits of preventative behaviours than 
income or occupation.15 Although household 
income reflects personal income, due to 
variations in household size and outgoings, it 
may not reflect the actual financial situation 
of the household.16 Therefore, it is important 
to understand the level of economic hardship 
that provides additional information about 
the role of change in socioeconomic/income 
circumstances, and its relationship with 
health and health behaviours. 

Using data from Diabetes MILES 
(Management and Impact for Long-term 
Empowerment and Success) – Australia, 
this paper aimed to investigate the role of 
economic hardship on key markers of T2DM 
management, including self-monitoring 
of blood glucose, regular physical activity 
and healthy eating, and taking medication 
as recommended (henceforth ‘medication 
adherence’) among a sample of Australian 
adults with T2DM. With most recent 
prevalence estimates suggesting that 7% 
of Australians have T2DM17 – and this figure 
expected to rise – clarifying the associations 
between markers of economic hardship and 
optimal self-management is of great public 
health significance.

 Methods

Study design and sampling
Cross-sectional survey data from the national 
Diabetes MILES – Australia study were used, 
the methods for which have been described 
in detail elsewhere.18 Respondents were 

eligible to take part if they were: adults (aged 
18–70 years); self-reporting a diagnosis of 
either T1DM or T2DM; living in Australia; 
and able to complete the survey in English 
without assistance. 

Diabetes MILES – Australia used two methods 
of recruitment and data collection: 

1. Hard copy surveys with a study invitation 
were distributed by mail to a random 
sample of 15,000 registrants on the 
National Diabetes Services Scheme (NDSS, 
a register comprising about one million 
Australians diagnosed with diabetes). 
Survey content was tailored for diabetes 
type and treatment. Only those who had 
previously given consent to be contacted 
about research (~25% of NDSS registrants), 
and who met the study inclusion criteria 
(aged 18–70 years with T1DM or T2DM) 
were included in the random sample. The 
sample size was calculated in anticipation 
of a 20% response rate, allowing for 
meaningful sub-group analysis. For 
registrants with T2DM (60% of total 
sample), the sample was stratified by 
insulin use. 

2. An online version of the survey (identical 
to the hard copy in content, and tailored 
to diabetes type and treatment) was 
advertised nationally through diabetes-
related e-newsletters, social media, 
websites and in diabetes clinics. 

There were no meaningful systematic 
differences between those who completed 
the postal and online surveys.18 For both the 
postal and online surveys, two versions were 
used. Aside from some overlapping core 
content (e.g. emotional-wellbeing and self-
care measures, and demographics) versions A 
and B included different content. The surveys 
were designed in this way so that participants 
were not required to complete every scale 
that was relevant to the aims of the study, 
so respondent burden was reduced. Survey 
versions A and B were randomly allocated to 
both postal and online participants. There 
were no differences between participants 
who completed versions A and B in terms of 
age, gender, diabetes duration, diabetes type 
or diabetes treatment (all p>0.05). 

The overall response rate was 18% (n=3,833). 
Of these, 495 were subsequently excluded 
because they did not meet eligibility criteria 
(e.g. they did not have type 1 or type 2 
diabetes, or did not complete the survey 
independently). The final sample size was 
n=3,338, with 70% of respondents having 

completed the postal survey and 30% the 
online survey. For the purpose of current 
analyses, we included the data from the 915 
participants with T2DM who completed the 
Economic Hardship Questionnaire (EHQ) 
included in version B only. Ethics approval 
was granted by Deakin University Human 
Research Ethics Committee (2011-046).

Data collection instruments
Economic hardship 

Economic hardship is an important additional 
socioeconomic marker beyond the traditional 
measures.19 In this study, it was measured 
using the Economic Hardship Questionnaire 
(EHQ); a 12-item questionnaire that focuses 
on changes in a household’s style of living.20 
As objective data about the degree of 
income loss are often difficult to capture, this 
instrument measures the concept in a precise 
and reliable manner by asking respondents 
to answer questions using a 4-point Likert 
scale (0-3, where 0 reflects never having to 
cut back due to financial concerns and 3 
reflects having had to cut back very often). 
Item scores are totalled to reflect economic 
hardship. The EHQ has demonstrated 
excellent internal consistency (Cronbach’s 
alpha = 0.92).21 

Markers of diabetes self-management 

Medication adherence was measured using a 
version of the Medication Adherence Rating 
Scales (MARS).22 This version of the MARS 
comprises six statements asking participants 
to rate how frequently they adhere to their 
‘diabetes medicine’ regimen: “I forget to take 
my diabetes medicine”; “I alter the dose of 
my medicine”; “I stop taking my diabetes 
medicine for a while”; “I decide to miss out 
on a dose of diabetes medicine”; “I take 
less diabetes medicine than instructed”; 
“I miss out a dose of diabetes medicine”. 
Items were reverse scored and a total score 
calculated to determine the participant’s level 
of adherence. Insulin-specific medication 
adherence was measured using a score 
generated from seven statements asking 
participants to rate how frequently they 
adhere to their insulin regimen: “I forget 
to take my insulin”; “I alter the dose of my 
insulin”; “I stop taking my insulin for a while”; 
“I decide to miss out on a dose of insulin”; “I 
take less insulin than instructed”; “I alter the 
dose of insulin”; “I do not take my insulin on 
time”. Frequency of self-monitoring of blood 
glucose was assessed by an item derived from 

Diabetes Economic hardship and self-management in adults with type 2 diabetes



468 Australian and New Zealand Journal of Public Health 2014 vol. 38 no. 5
© 2014 Public Health Association of Australia

the DAFNE self-management questionnaire 
that asks participants, on average, how 
frequently they measured their blood glucose 
per day over the past two weeks, using a scale 
scored from 0 to 7+. Self-care behaviours 
were assessed using the Diabetes Self-Care 
Inventory–Revised (DSCI-R), a measure of an 
individual’s engagement with recommended 
diabetes self-care behaviours. The DSCI-R 
is a modified and unpublished version of 
a previously validated scale for use in type 
1 and type 2 diabetes.23 Two items derived 
from this measure were used to assess 
frequency of healthy eating (“how often do 
you follow a healthy diet?”) and physical 
activity levels (“how often do you engage 
in the recommended 30 minutes, 5 times 
per week?”) respectively. Responses were 
recorded on a 5-point Likert scale ranging 
from 1 (Never) to 5 (Almost always).

Covariates

Self-reported demographics (including 
gender, age, education, marital status, and 
employment status); health behaviours 
(smoking status); and medical history 
(diabetes duration – years) were utilised as 
covariates. Psychological factors (including 
depression and anxiety) were measured 
using the Patient Health Questionnaire-9 
(PHQ9)24 and the Generalised Anxiety 
Disorder-7 (GAD7).25 Both the PHQ-9 and 
GAD-7 are based on the diagnostic criteria 
in the DSM-IV for depression and anxiety, 
respectively. The PHQ-9 comprises nine 
questions and the GAD-7 comprises seven 
questions. Both instruments generate a total 
score by assigning 0, 1, 2, or 3 to the response 
categories of ‘not at all’, ‘several days’, ‘more 
than half the days’, and ‘nearly every day’. The 
GAD-7 total score for the seven items ranges 
from 0 to 21 and PHQ-9 scores range from 
0 to 27. Both methods have been utilised in 
diabetes populations.25,26 

Data analysis
Economic hardship was treated as the 
independent variable, as measured by 
the Economic Hardship Questionnaire;20 
this variable was dichotomised into ‘no 
hardship’ (indicating a EHQ score of 0) or 
‘some hardship’ (indicating a EHQ score >0). 
While dichotomising EHQ scores may result 
in reduced sensitivity, these categorisations 
were based on distribution of EHQ data, 
where there were insufficient numbers of 
participants reporting economic hardship to 
create multiple categories. Further, the use 

of this categorical variable (hardship versus 
no hardship) provides risk estimates that we 
considered more easily interpretable. Logistic 
regression was used to explore differential 
outcomes in blood glucose monitoring, 
regularity of adhering to recommended 
physical activity levels and healthy eating 
according to level of economic hardship. 
These outcomes were dichotomised as 
follows: (i) Self-monitoring of blood glucose: 
0–2 versus 3+ times per day (the American 
Diabetes Association recommend that 
those on multiple daily injections self-test 
3–4 times per day);27 (ii) Regularly follows 
recommendations about physical activity 
levels (Regularly, Often, Always = Yes; 
Sometimes, Never = No); (iii) regularly follows 
recommendations about a healthy diet 
(Regularly, Often, Always = Yes; Sometimes, 
Never = No). Linear regression was used to 
explore differences in medication/insulin 
taking behaviour using the MARS.22 

For all statistical models, the covariates 
considered most likely to influence the 
relationship between economic hardship 
and self-management were initially included 
in the model. Based on the literature, we 
identified age, gender, employment status, 
education, marital status, smoking status, 
diabetes duration, depression and anxiety 
as key covariates. The latter were treated as 
continuous variables for greater statistical 
power. Income was deliberately omitted 
due to the likelihood of co-linearity with 
financial hardship. Pearson’s correlation 
was used to explore the inter-relationships 
between economic hardship and continuous 
variables. Results from the final models 
were then presented as unadjusted odds 
ratios and coefficients, respectively, and 
final models were adjusted for potential 
confounding variables, with accompanying 
95% confidence intervals (95% CIs). Post-
estimation tests were conducted and found 
each model had sound goodness of fit and 
model specificity.

Results

Characteristics of the sample
Table 1 displays the key characteristics of the 
sample. The mean age of participants was 
59 years (Standard Error 0.3). The sample 
comprised an even distribution of women 
and men. Most were married (72%) and 
born in Australia (73%). Twenty-five per cent 
reported an income of $20,001–40,000; 
20% between $40,001 and $60,000; 18.2% 

$60,000–$100,000; 8.3% $100,001–$150,000, 
and 5% $150,001 or more. Forty-four per cent 
had obtained an educational qualification 
of certificate/diploma, degree or higher 
university education. Less than half were 
employed (21.2% full time, 5.3% part time, 
1.2% contract work, 1.9% multiple jobs, 2.4% 
shift work, 1.4% night work, 0.8% work from 
home, 7.8% self-employed) and 13% were 
smokers. 

We first analysed the correlations between 
economic hardship and related variables. 
Higher levels of economic hardship was 
associated with being younger (r=0.08; 
p<0.05), with higher levels of depression 
(r=0.37; p<0.05) and anxiety (r=37; p<0.05) 
and longer duration of diabetes (r=0.06; 
p<0.05). Older age was correlated with longer 
diabetes duration (r=0.24; p<0.05) and lower 
levels of depression (r=-0.11; p<0.05) and 
anxiety (r=-0.09; p<0.05). Longer diabetes 
duration was associated with higher anxiety 
levels (r=0.81; p<0.05). 

Economic hardship and self-
monitoring of blood glucose
Univariate logistic regression analysis 
revealed no significant association between 
economic hardship (EHQ score ≥1) and 
frequency of self-monitoring of blood 
glucose (OR: 1.32, 95%CI 0.77, 2.24) (Table 2). 
Adjustment for covariates did not markedly 
affect this finding (OR 1.14, 95%CI 0.63, 2.07). 
Those who were older (adj. OR: 0.97, 95%CI 
0.95, 0.99) or employed (adj. OR: 0.50, 95%CI 
0.34, 0.72) were significantly less likely to 
conduct regular self-monitoring of blood 
glucose. Smoking (adj. OR: 1.99, 95%CI 1.27, 
3.14) and longer diabetes duration (adj. OR: 
1.04, 95%CI 1.02, 1.06) were associated with 
more frequent self-monitoring of blood 
glucose. 

Economic hardship and  
medication adherence
There was a significant univariate association 
between medication adherence and EHQ 
scores (Coef -0.86, 95%CI -1.54, -0.18), where 
greater economic hardship was associated 
with reduced medication (tablet) adherence. 
However, adjustments for the covariates (Adj. 
Coef: -0.51, 95%CI -1.18, 0.17) reduced this 
association to non-significance (Table 3). 
Being employed (Adj. Coef: -0.60, 95%CI -1.02, 
-0.18); longer diabetes duration (-0.03, 95%CI 
-0.06, -0.00) and higher depression scores 
(Adj. Coef: -0.09, 95%CI -0.15, -0.04) were both 
associated with reduced medication (tablet) 
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non-significance (adj. OR: 0.68, 95% CI 0.39, 
1.19). Women (adj. OR: 0.69, 95%CI 0.50, 
0.94); those with higher depression scores 
(adj. OR: 0.89, 95% CI 0.84, 0.93); and those 
who reported having a partner (adj. OR: 0.61, 
95% CI 0.43, 0.88); were less likely to regularly 
meet physical activity guidelines. Those who 
reported regular healthy eating were three 
times more likely to report that they regularly 
engage in recommended levels of physical 
activity (adj. OR: 3.13, 95%CI 2.06, 4.77). 

Economic hardship and regularity of 
healthy eating
Neither univariate nor multivariate logistic 
regression models, after full-adjustment 
(n=769), demonstrated a significant 
association between economic hardship 
and healthy eating (Table 6). Older age (Adj. 
OR: 1.03, 95%CI 1.00, 1.05); being employed 
(adj. OR: 0.60, 95%CI 0.39, 0.92); and higher 
depression scores (adj. OR: 0.91, 95%CI 0.86, 
0.96); were associated with reduced likelihood 
of regular healthy eating. Those who reported 
regularly adhering to recommended healthy 
eating were three times more likely to report 
engaging in recommended levels of physical 
activity (adj. OR: 3.22, 95%CI 2.12, 4.90). 

Conclusions

In a sample of Australians with T2DM, 
economic hardship was related to several 
markers of diabetes self-management, but 
these associations were explained by other 
factors. Specifically, employment status and 
depressive symptoms were most commonly 
and significantly associated with poorer 
self-management behaviours. Older age was 
associated with better self-management 
behaviours. 

The findings that employment was associated 
with sub-optimal medication-taking and less 
frequent self-monitoring of blood glucose, 
and older age was associated with better 
engagement in self-management behaviours, 
may reflect the complexities of managing 
a condition like T2DM during the working 
years. While, traditionally, T2DM has been 
considered a condition of older age, as the 
burden of T2DM rises in Australia, it affects 
younger individuals who are likely to still be 
participating in the workforce.28 People with 
T2DM in the workforce may want to conceal 
their condition, thus avoiding potential 
stigmatisation or social discomfort, and this 
might lead to skipping or delaying doses 

Table 1: Key characteristics of MILES participants for whom economic hardship data were available  
(T2DM participants only; n= 915).
Variable Mean and SE (unless indicated) 95%CI

Female (%) 50.5 (0.02) 47.1, 53.6

Age 59.0 (0.29) 58.2, 59.3

Born in Australia (%) 72.5 (0.01) 69.6, 75.4

Married/partner(%) 73.2 (0.01)  69.2, 75.0

Income (%)

 Up to $20,000 

 $20,001-40,000 

 $40,001-60,000

 $60,001-100,000

 $100,001-150,000

 $150,001 or more

23.6 (0.01)

24.7 (0.01)

20.2 (0.01)

18.2 (0.01)

8.3 (0.01)

5.0 (0.01)

20.7, 26.4

21.8, 27.6

17.5, 22.9

15.7, 20.8

6.5, 10.2

3.5, 6.4

Educational qualifications (%)

  No formal qualifications

 School/intermediate certificate

 High school/leaving certificate

 Trade/apprenticeship

 Certificate/diploma

 University degree

 Higher university degree

11.4 (0.01)

14.0 (0.01)

19.8 (0.01)

10.2 (0.01)

23.9 (0.01)

13.3 (0.01) 

7.4 (0.01)

9.2, 13.5

11.7, 16.4

17.2, 22.5

8.2, 12.2

21.0, 26.7

11.1, 15.6

5.6, 9.0

Economic hardship (EHQ) 9.4 (0.23) 8.9, 9.8

Employed (%)

 Full time

 Part time

 Contract

 Multiple jobs

 Shift work

 Night work

 Work from home

 Self-employed

 Volunteer

 None of the above

42.2 (0.02)

21.2 (0.01)

5.3 (0.00)

1.2 (0.00)

1.9 (0.00)

2.4 (0.00) 

1.4 (0.00)

0.8 (0.00) 

7.8 (0.00)

18.3 (0.01)

39.7 (0.20)

39.0, 45.5

18.6, 23.9

 3.8, 6.7

0.0, 1.9

0.1, 0.3

1.4, 3.4

0.0, 2.2

0.0, 1.3

6.1, 9.6

1.6, 2.8

36.5, 42.9

Smoker (%) 12.5 (0.01) 10.3, 14.6

Depression (PHQ9) 6.8 (0.20) 6.4, 7.2

Anxiety (GAD7) 4.7 (0.17) 4.3, 5.0

Age of diabetes onset 49.7 (0.33) 49.1, 50.3

Diabetes duration (years) 9.0 (0.27) 8.6, 9.5

Weight (kilograms) 92.4 (0.68) 91.1, 93.8

BMI 32.5 (0.27) 32.0, 33.0

Medication adherence (MARS) 28.2 (0.09) 28.0, 28.4

Insulin adherence (MARS) 30.7 (0.21) 30.3, 31.1

adherence. Older age was associated with 
better adherence (Adj. Coef: 0.03, 95%CI 0.00, 
0.05). 

Neither univariate nor multivariate 
associations were found between economic 
hardship and insulin use after multi-variable 
adjustment. Older age (Adj. Coef: 0.08, 95%CI 
0.02, 0.15); regular physical activity (Adj. Coef: 
1.11, 95%CI 0.05, 2.16) and high school/trade 
or certificate qualifications (Adj. Coef: 2.02, 
95%CI 0.55, 3.50) were significantly associated 
with better insulin adherence. Higher anxiety 

scores were associated with poorer insulin 
adherence (Adj. Coef: -0.21, 95%CI -0.37, 
-0.05) (Table 4).

Economic hardship and regularity of 
physical activity
Univariate analysis demonstrated that those 
experiencing economic hardship were half as 
likely to regularly engage in recommended 
levels of physical activity (OR: 0.47; 95%CI 
0.29, 0.77) (Table 5). However, adjustment 
for covariates reduced the risk estimate to 
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of medication or insulin or omitting blood 
glucose checks.29 It is plausible that this effect 
is more pronounced for those using insulin 
because of the invasiveness associated with 
dispensing this medication compared with 
oral agents. Alternatively, it is also feasible 
that the ability to engage in self-management 
behaviours in the workplace may simply be 
limited by competing demands on time and 
energy. Indeed, there is evidence that this 
finding may be a product of age. Not only 
was economic hardship negatively associated 
with age, but older age was consistently 
associated with better engagement in self-
management behaviours. Therefore, it may be 
that management of this chronic condition 
gets easier with age as financial constraints 
become fewer; however, this relationship 
needs to be further elucidated. 

Indeed, we found depression to interfere with 
medication taking, healthy diet and physical 
activity. Depression is now recognised as 
a risk factor for cardiovascular disease and 
is presenting as an emerging risk factor for 
diabetes onset.30 In fact, it is well documented 
that a bi-directional relationship exists 
between T2DM and depression, with recent 
meta-analyses indicating that individuals with 
diabetes have an elevated risk of depression31 
and, moreover, that depression in this 
population leads to increased mortality risk.32 
The role of negative emotions on the ability 
of people to self-manage a chronic condition 
needs to be considered in further research 
and by clinicians.

The null relationship observed between 
economic hardship and self-management 
outcomes may be partially explained by 
the fact that Australians with diabetes can 
access subsidised diabetes products and 
self-management resources (e.g. blood 
glucose test strips, insulin pen needles) 
via the NDSS, and are often provided with 
blood glucose meters free of charge by their 
healthcare providers. However, the findings 
regarding self-reported healthy eating are 
unexpected given that previous research 
has indicated that individuals with limited 
economic means have poorer quality diets10 
and, more specifically, that healthy foods 
can often be unaffordable for low income 
families.33 However, as adherence to national 
dietary guidelines has been shown to be 
generally poor in the majority of Australian 
adults,34 there may be other drivers for this 
at a population level that go beyond an 
individual’s SEP. Alternatively, it may be that 
Australians with T2DM prioritise the purchase 

Table 2: Relationship between Economic Hardship and frequency of blood glucose testing (n=915).
Frequency of blood glucose testing Unadjusted OR 95%CI Model 2 Adjusted OR ± 95%CI
Economic hardship 

(EHQ score= 1+) 

1.32 0.77, 2.24 1.14 0.63, 2.07

Age 0.97* 0.95, 0.99
Gender (female) 1.12 0.81, 1.55
PHQ9 Depression Score 0.99 0.95, 1.03
GAD7 Anxiety Score 1.03 0.97, 1.08
Diabetes Duration 1.04* 1.02, 1.06
Qualifications

 1. High school/trade/certificate 

 2. University degree

0.91

0.57

0.55, 1.51

0.31, 1.04
Employed (yes) 0.50* 0.35, 0.72
Smoker 1.99* 1.27, 3.15
Marital status (married/partner) 0.73 0.51, 1.03
*p<0.05; ± Adjusted for age, gender, depression, anxiety, diabetes duration, education, employment status, smoking, marital status. OR: Odds ratio

Table 3. Relationship between Economic Hardship and medication adherence (n=619)
MARS medication scores Unadjusted 

Coefficient
95%CI Model 2 Adjusted 

Coefficient ±
95%CI

Economic hardship 

(EHQ score= 1+)

-0.86* -1.54, -0.18 -0.51 -1.18, 0.17

Age 0.03* 0.00, 0.05
Gender 
(female)

0.10 -0.27, 0.47

PHQ9 Depression score -0.09* -0.15, -0.04
GAD7 anxiety score -0.003 -0.07, 0.06
Diabetes Duration -0.03* -0.06, -0.00
Qualifications (none)

 1. High school/trade/certificate 

 2. University degree 

-0.18

-0.46

-0.60, 0.55

-1.28, 0.20
Employed -0.60* -1.02, -0.18
Smoker 0.02 -0.54, 0.58
Marital status (married/partner) 0.15 -0.26, 0.57
Regular Exercise 0.25 -0.14, 0.63
Regular Healthy Eating 0.37 -0.09, 0.83
*p<0.05; ± Adjusted for age, gender, depression, anxiety, diabetes duration, education, employment status, smoking, marital status, frequency of exercise, 

frequency of healthy eating.

Table 4: Relationship between Economic Hardship and insulin adherence (n=240).

MARS Insulin scores Unadjusted 
Coefficient

95%CI Model 2 Adjusted 
Coefficient ±

95%CI

Economic hardship 
(EHQ score= 1+)

-0.79 -2.40, 0.82 -0.16 -2.00, 1.68
Age 0.08* 0.02, 0.15
Gender (female) 0.31 -0.70, 1.30
PHQ9 Depression Score 0.14 0.00, 0.28
GAD7 Anxiety Score -0.21* -0.37, -0.05
Diabetes Duration -0.06 -0.13, 0.01
Qualifications 

 1. High school/trade/certificate 

 2. University degree

 

2.02*

1.28

0.55, 3.50

-0.59, 3.15
Employed -0.45 -1.60, 0.71
Smoker 0.23 -1.18, 1.64

Marital status (married/partner) -0.26 -1.35, 0.84
Regular Exercise 1.11*  0.05, 2.16
Regular Healthy Eating 0.72 -0.43, 1.87
*p<0.05; ± Adjusted for age, gender, depression, anxiety, diabetes duration, education, employment status, smoking, marital status, frequency of exercise, 

frequency of healthy eating. 
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of healthy foods as part of their diabetes self-
management, even if they do experience mild 
to moderate economic hardship. 

There was a consistent relationship between 
healthy eating and physical activity. These 
findings, while intuitive, highlight the 
important inter-relationships between key 
self-management behaviours; it may be the 
case that engaging in recommended physical 
activity levels provides greater energy and 
promotes a desire to maximise the health 
benefits with a healthy diet or taking 
medications as recommended. However, 
these findings need to be interpreted with 
caution; further studies are required to 

determine causality, which was not possible 
with these cross-sectional data. 

This study has several key strengths. Diabetes 
MILES – Australia is the largest national 
survey to examine the psychosocial impact 
of living with diabetes ever performed in 
Australia.18 As participants were primarily 
enrolled in the study through a national 
diabetes registry, access to a representative 
sample of Australian adults with diabetes 
was made possible. This is beneficial 
for accurate assessment of prevalence, 
direct costs associated with diabetes and 
its complications, indirect costs as well 
as diabetes outcomes.35 However, it is 

acknowledged that the representativeness 
of the sample may have been limited by the 
fact that the sample comprises only those 
registrants who consented to be contacted 
for research purposes.18 Despite this 
limitation, the capacity to access registrants 
for this type of research is advantageous 
given that national diabetes registers do not 
exist in any of the EU5 countries (UK, Spain, 
Germany, France, Italy).35 A further limitation 
of the study was the under-representation 
of individuals of lower socioeconomic 
backgrounds. With the assumption that lower 
socioeconomic status is inextricably linked to 
economic hardship, this under-representation 
may dilute the influence of economic 
hardship on self-management outcomes 
observed in this study, as the study may be 
under-powered to detect between group 
differences. Despite this, our sample of about 
915 respondents is likely to be sufficiently 
large to control for the effects of confounding 
factors and draw meaningful conclusions. 
Finally, we also acknowledge that some 
of the correlation coefficients presented 
in this paper were modest and should be 
interpreted with caution.

We recommend that attention be paid to 
younger, employed individuals with T2DM 
who are likely to have significant constraints 
on their time. Schemes to promote chronic 
disease self-management in the workplace 
would complement the existing work health 
checks recently implemented throughout 
Australia. Tele-health and e-health are 
burgeoning areas of chronic disease 
management and support. Indeed, these 
are all platforms by which self-management 
and support programs can be delivered to 
employed individuals with T2DM as they 
are particularly suitable for those with 
time restrictions or requiring flexibility. 
For example, automated telephone-linked 
systems such as the TLC program have 
been shown to be efficacious and feasible 
for people with T2DM in Australia.36 Such 
approaches could be considered. 

In conclusion, while economic hardship was 
associated with several markers of diabetes 
self-management (physical activity) in a 
sample of Australian adults with T2DM, 
this association was attenuated by the 
inclusion of other factors in the model. 
The negative influence of employment 
on self-management outcomes including 
medication-taking and self-monitoring 
of blood glucose was observed. We 
acknowledge the complexity of these inter-

Table 5: Relationship between Economic Hardship and frequency of physical activity (n=769).

Engage in physical activity regularly Unadjusted OR 95%CI Model 2 Adjusted OR ± 95%CI

Economic hardship 

(EHQ score= 1+)

0.47 0.29, 0.77* 0.68 0.39, 1.19

Age 1.00 0.99, 1.03

Gender (female) 0.69* 0.50, 0.94

PHQ9 Depression Score 0.89* 0.84, 0.93

GAD7 Anxiety Score 1.05 0.99, 1.11

Diabetes Duration 0.99 0.97, 1.02

Qualifications 

1. High school/trade/certificate 

2. University degree

1.08

1.05

0.64, 1.81

0.58, 1.92

Employed 0.92 0.64, 1.31

Smoker 0.66 0.41, 1.07

Marital Status(married/partner) 0.61* 0.43, 0.88

Regular Healthy Eating 3.13  2.06, 4.77

*p<0.05; ± Adjusted for ± Adjusted for age, gender, depression, anxiety, diabetes duration, education, employment status, smoking, marital status, 
frequency of healthy eating. OR: Odds ratio

Table 6: Relationship between Economic Hardship and frequency of healthy eating (n=769).

Engage in healthy eating regularly Unadjusted OR 95%CI Model 2 Adjusted OR± 95%CI

Economic hardship 

(EHQ score= 1+)

0.61  0.31, 1.18 0.70 0.31, 1.60

Age 1.03* 1.00, 1.05

Gender (Female) 1.17 0.79, 1.72

PHQ9 Depression Score 0.91* 0.86, 0.96

GAD7 Anxiety Score 1.02 0.96, 1.08

Diabetes Duration (years) 0.98 0.96, 1.01

Qualifications

1. High school/trade/certificate 

2. University degree

1.22

1.12

0.67, 2.24

0.55, 2.27

Employed 0.60* 0.39, 0.92

Smoker 1.20 0.69, 2.11

Marital status (married/partner) 1.14 0.74, 1.74

Regular Exercise 3.22 2.12, 4.90

*p<0.05; ± Adjusted for age, gender, depression, anxiety, diabetes duration, education, employment status, smoking, marital status, frequency of exercise.  
OR: Odds ratio
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relationships and recommend longitudinal 
studies to explore these findings further.
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