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Abstract 

Cardiovascular diseases (CVDs) remain a global health challenge due to deaths and use of 

healthcare services related to the condition. Although a plethora of studies have shown the 

impact of unemployment on health outcomes, evidence on the unemployment effects on the 

demand for expensive cardiac healthcare services is rare. This study exploits longitudinal 

cohort dataset to examine the impact of variations in local level unemployment rate on the 

demand for healthcare services among working aged people with CVD in Australia. Our 

findings show an inverse relationship between unemployment and the demand for healthcare 

services. Specifically, we find that a rising unemployment reduces the demand for primary and 

secondary healthcare services, with the largest effect observed for hospital admissions and 

hospitalisation days. We further show that rising unemployment at the local level has a greater 

impact on CVD patients with comorbidities and those who live in non-remote areas.  Finally, 

our estimates suggest that increasing local level unemployment averts a substantial number of 

healthcare services use, leading to an unintended cost-savings of $1.2 million to the health 

sector.  
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1. Introduction 

Cardiovascular diseases (CVDs) remain the number one cause of death across the globe 

with about 17.9 million deaths in 2016. CVD encompasses diseases of the heart and blood 

vessels including coronary heart disease, cerebrovascular diseases, rheumatic heart diseases 

and other conditions [1].  In Australia, CVD accounts for one in every four deaths and one in 

every ten hospital admissions [2]. People with CVD consume more healthcare services and 

have a higher mortality risk. In Australia, for example, CVD accounted for more than one 

million admissions in 2016-2017 [2] and the rate of CVD admissions has increased by 2.2% 

since 2007-2008.  

Fluctuations in the macroeconomic environment could change behavioural risk factors 

associated with CVD, which in turn, affect their demand for healthcare services. A plethora of 

studies have explored the extent to which changes in the macroeconomic condition can alter 

people’s behaviour and subsequent health outcomes[3-10]. However, no evidence on the 

pattern of the demand for healthcare services among working aged cardiac patients as well as 

the potential cost implication to the health sector has been presented.  

Previous studies on the impact of macroeconomic environment and health outcomes have 

found mixed results. Some of these studies found a counter-cyclical relationship between the 

macroeconomic environment and health outcomes - poor health during economic downturns 

[7, 8, 11, 12]. These studies argue that the pathways through which economic downturns 

contribute to poorer health outcomes include: increased psychosocial stress [13-16]; weakened 

social interactions [17]; increase unhappiness and dissatisfaction [18, 19]; high suicide 

incidence [4]; increased unhealthy eating habits [20].  

Other studies have found a pro-cyclical relationship between the macroeconomic 

environment and health outcomes with health improvements during economic downturns [3, 

4, 6, 21, 22]. One factor driving this relationship is reduced long working hours, which has 

been shown to increase the opportunity cost of investing in health-enhancing activities such as 

exercise and eating healthier food [23]. That is, working less allows more time for physical 

recreational activities. In addition, risky behaviours such as alcohol consumption among 

adolescents [9] as well as binge drinking, and smoking were positively related to high economic 

growth [10, 24]. An increase in the inequality gap during economic upturns [25] could also 

make the poor (relative to his/her neighbour), feel worse off and thus lead to adverse health 

outcomes [26].  

Despite the contrast in empirical findings, there is no evidence on how unemployment 

can affect the demand for healthcare services. Excessive demand for healthcare services 
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hospital admissions, General Practitioner (GP) services, cardiac consultant physician services, 

therapeutic procedures, use of prescription medications and length of stay in hospital present a 

significant toll and creates inefficiencies to the health system [27]. Hence, examining the 

impact of local level unemployment on healthcare use sheds more light on the pathways 

through which changes in macroeconomic conditions affects the health of people with CVD. 

Also, considering the high costs associated with healthcare use, understanding the impact of 

unemployment on healthcare use and the potential gains to the health sector will help design 

appropriate policies to minimise its use during the business cycle.  

This study provides a theoretical framework for understanding the impact of 

unemployment on the demand for healthcare services and proceeds to answer two empirical 

questions; first, to what extent do local level variations in unemployment impact healthcare 

demand among working aged patients with CVD? Second, is the demand for healthcare 

services reduced during rising unemployment and what are the cost implications to the health 

sector? In this study we argue  that rising unemployment at the local level reduces the 

opportunity cost of non-working time for patients with CVDs, thereby increasing their time 

spent on health promoting activities and leisure, which improves health and reduces their 

demand for expensive healthcare services. To test these hypotheses, we use longitudinal data 

of working aged (18-65 years) people who were first hospitalised with any CVD condition in 

2010 in Queensland, Australia with subsequent admissions up to December 2015. We further 

traced these patients use of primary and secondary healthcare services through the Medicare 

Benefit Schedule (MBS) and Pharmaceutical Benefit Scheme (PBS) during this study window.  

The rest of the paper is organised as follows. Section 2 presents the background of the 

study, which is followed by a description of our empirical approach in Section 3. We then 

discuss our data and measurement of the key variables in section 4, followed by a presentation 

of the results in Section 5. Section 6 discusses the main findings from the study and concludes 

the study. 

 

2. Background  

Queensland is Australia’s second largest state in geographical area with an area of 

665,615 square miles ranging from -10 to -30 latitude.  It is also Australia’s hotspot for CVD 

as the incidence of acute coronary events (heart attacks) was estimated to be 20% higher than 

the national average in 2014, and one-tenth of all hospital expenditure was related to CVD [28]. 

The incidence of heart diseases in the state is geographically spread crossed the state with major 
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cities and regional areas having higher incidences compared to remote areas as shown in Figure 

1A.  

Beside the high incidence of CVD in Queensland, the state has large remote areas 

compared to any other state in Australia, with more than half (Figure 1B) of the state’s land 

areas being remote as defined by the Australia Bureau of Statistic (ABS). These remote 

locations are often characterised by high level unemployment rates as shown in Figure 3. 

Therefore, Queensland presents a good context to examine the impact of local level 

unemployment on demand for healthcare services among working aged patients with heart 

diseases.   

 

A: CVD admissions in Queensland 

 

B: Remoteness across Queensland 

 
Figure 1: CVD admissions and remoteness in Queensland.  

 

3.0 Methods 

3.1 Economic model 

This study is conducted within the spirits of Becker [29] theory of time allocation in 

the household and demand for health model by Grossman [30]. We assume an individual has 

a fixed amount of time (𝑇𝑇)  (24 hours per day) which is allocated between work (𝑊𝑊) and non-

work (𝑁𝑁) activities. Non-working activities includes time spent on leisure and time spend on 

investing in one’s health such as exercising and eating decent home cooked meals, which have 
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been shown to improve one’s health [23, 31]. The extent to which one allocates his/her limited 

time predict his/her health thereby affecting the demand for expensive healthcare services. 

Becker [29] noted that the efficient allocation of non-working time is of more importance to 

maximizing economic welfare than working time. At time 𝑡𝑡, the individual derives utility from 

his/her state of health (𝐻𝐻𝑡𝑡) and other consumption goods (𝑍𝑍𝑡𝑡) and therefore maximise their 

utility function  

𝑈𝑈 = 𝑈𝑈(𝐻𝐻,𝑍𝑍)     (1) 

The individual health is endogenous to his/her initial health stock 𝐾𝐾𝑡𝑡, nonwork time 𝑁𝑁𝑡𝑡 and 

consumption of healthcare services 𝐶𝐶𝑡𝑡.  

𝐻𝐻𝑡𝑡 = 𝑓𝑓(𝐾𝐾𝑡𝑡,𝑁𝑁𝑡𝑡,𝐶𝐶𝑡𝑡)  (2) 

The marginal utilities, 𝑁𝑁𝐻𝐻𝑡𝑡 and 𝐶𝐶𝐻𝐻𝑡𝑡 are assumed to be positive. The individual’s income 

constraint can be specified as  

𝑌𝑌𝑡𝑡 = 𝑃𝑃𝑐𝑐𝑡𝑡𝐶𝐶𝑡𝑡 + 𝑃𝑃𝑧𝑧𝑡𝑡𝑍𝑍𝑡𝑡   (3)  

and time constraint as 

 𝑁𝑁𝑡𝑡 = 𝑇𝑇 −𝑊𝑊𝑡𝑡  (4) 

Where 𝑌𝑌𝑡𝑡 is individual total income at time 𝑡𝑡, 𝑃𝑃𝑐𝑐𝑡𝑡is price of healthcare services at time 𝑡𝑡 and 

𝑃𝑃𝑧𝑧𝑡𝑡 is price of other consumption goods at time 𝑡𝑡. Substituting equation (2) into equation (1) 

can be rewritten as   

𝑈𝑈𝑡𝑡 = 𝑈𝑈(𝐻𝐻𝑡𝑡(𝐾𝐾𝑡𝑡,𝑁𝑁𝑡𝑡,𝐶𝐶𝑡𝑡),𝑍𝑍𝑡𝑡)    (4)    

subject to 

𝑊𝑊(𝑇𝑇 − 𝑁𝑁𝑡𝑡) = 𝑃𝑃𝑐𝑐𝑡𝑡𝐶𝐶𝑡𝑡 + 𝑃𝑃𝑧𝑧𝑡𝑡𝑍𝑍𝑡𝑡 (5) 

The utility maximisation condition can be specified as 

𝐿𝐿 = 𝑈𝑈(𝐻𝐻(𝐾𝐾𝑡𝑡,𝑁𝑁𝑡𝑡 ,𝐶𝐶𝑡𝑡),𝑍𝑍𝑡𝑡)   + λ{𝑊𝑊(𝑇𝑇 − 𝑁𝑁𝑡𝑡) − 𝑃𝑃𝑐𝑐𝑡𝑡𝐶𝐶𝑡𝑡 − 𝑃𝑃𝑧𝑧𝑡𝑡𝑍𝑍𝑡𝑡        (6) 

The corresponding first order conditions are specified as  

𝜕𝜕𝐿𝐿
𝜕𝜕𝑁𝑁� = 𝜕𝜕𝑈𝑈𝑁𝑁(. )

𝜕𝜕𝑁𝑁𝑡𝑡
� −𝑊𝑊𝑡𝑡         (7) 

𝜕𝜕𝐿𝐿
𝜕𝜕𝐶𝐶� = 𝜕𝜕𝑈𝑈𝑐𝑐(. )

𝜕𝜕𝐶𝐶𝑡𝑡� − 𝑃𝑃𝑐𝑐𝑡𝑡          (8) 

𝜕𝜕𝐿𝐿
𝜕𝜕𝑍𝑍� = 𝜕𝜕𝑈𝑈𝑧𝑧(. )

𝜕𝜕𝑍𝑍𝑡𝑡� − 𝑃𝑃𝑧𝑧𝑡𝑡       (9)  

Equations (7-9) imply that the individual maximises his/her utility by consuming 

quantities equivalent to where the marginal utilities from a dollar spent on healthcare services 

and leisure are the same as the marginal utilities associated with a dollar spent on other 

consumption good. Ruhm [4] argues that economic downturns can affect health through either 

change in the relative price of healthcare services, deprecation of initial health stock or fall in 
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wage rate. The rate at which a person’s initial health stock depreciates depends on time spent 

of health promoting activities. That is, economic downturn such as rising unemployment 

increases one’s non-working time thereby slowing down the rate of depreciation. Also, wage 

rate is assumed to be influenced by macroeconomic conditions such as unemployment (𝑈𝑈𝑈𝑈𝑡𝑡) 

and other market determinants (𝑀𝑀𝑡𝑡) such that 

𝑊𝑊𝑡𝑡 = 𝑓𝑓(𝑈𝑈𝑈𝑈𝑡𝑡,𝑀𝑀𝑡𝑡)  (10) 

 The net effect of economic downturns on health depends on government healthcare 

policies in place (whether prices of healthcare services are subsidised) as well as the population 

being investigated (whether those with pre-existing health conditions or working aged groups). 

An increase in the initial health stock (𝐾𝐾) through increase non-work time (𝑁𝑁) (spending more 

time investing in their human capital such as leisure and physical activities) will improve health 

thereby reducing the demand for healthcare services 𝐶𝐶. Hence, the demand for healthcare 

services based on equations (7-9) can be written as: 

𝐶𝐶𝑡𝑡 = 𝑓𝑓(𝑃𝑃𝑐𝑐𝑡𝑡,𝐾𝐾,𝑊𝑊𝑡𝑡,𝑍𝑍𝑡𝑡)      (11) 

In this study, we argue that the initial health stock effect will outweighs wage rate effect. 

That is economic downturn, proxied with unemployment, should have larger impact on 

individual health through deprecation/appreciation of initial health stock because our 

population is made up of people with heart diseases. People with heart diseases require more 

time investment in their human capital such as leisure and health investment are more likely to 

have improved health thereby demanding less healthcare services. This is particularly 

important for people with pre-existing heart diseases who require more time investment in their 

health. Also, work intensity can directly affect health through work-related stress,  risky 

behaviours such as excessive alcohol consumption [9] as well as binge drinking, and smoking 

[10, 24].  

Although, there could be an adverse effect of reduced working hours on one’s health 

[13-16]; we argue that in a country with robust government support system the net effect on 

the health of patients with heart diseases will be positive. Therefore, we expect rising local 

level unemployment to improve people’s health thereby reducing their demand for primary and 

secondary healthcare services.   
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3.2 Empirical implementation 

Based on equation (11), the estimable equation for the impact of local level 

unemployment on the demand for healthcare services is specified as: 

𝐶𝐶𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡′ = 𝛼𝛼𝑃𝑃𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 + 𝜎𝜎𝐾𝐾𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 + 𝛽𝛽𝑈𝑈𝑈𝑈𝑖𝑖𝑖𝑖𝑡𝑡 + 𝛾𝛾𝑋𝑋𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡′ + τ𝑖𝑖 + γ𝑖𝑖 + 𝜃𝜃𝑡𝑡 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑡𝑡    (11) 

where 𝐶𝐶′ is a vector of healthcare services: primary healthcare services (use of GP services, 

prescription medication use and miscellaneous therapeutical procedures) and secondary 

healthcare services (use of consultant physician services, hospital admission, and length of stay 

in hospital). All the outcome variables are log transformed.  𝑃𝑃 is the price of healthcare services 

which is proxied with out-of-pocket health cost. From the MBS data, out-of-pocket cost is 

computed as the difference between the reported fees charged by the clinician and the MBS 

benefit paid; while from the PBS data, this is defined as the reported patient’s contribution 

within the data set. That is, out-of-pocket costs are administrative data recorded by the 

government, 𝐾𝐾 is initial health stock which is proxied with the Charlson Comorbidity Index 

(CCI). The CCI controls for the level of severity of a person’s condition during economic 

downturns and is calculated from our data. The CCI was calculated using the ICD-10 diagnoses 

codes and comprises twelve comorbidities that were mostly correlated with the risk of one-

year mortality[32]. Only secondary diagnosis codes with an onset flag of “present on 

admission” were used to calculate the comorbidity index. Details of the algorithm used to 

calculate this updated CCI are available in[33]. A CCI score of zero means no comorbidity 

while values of one and above means the patient has one or more comorbidities. 𝑈𝑈𝑈𝑈 is monthly 

unemployment rate across the nineteen Statistical Area level 4 (SA4) in Queensland. τ, γ,  θ 

represent fixed effects for SA4 and month of healthcare service use and year trend respectively 

and 𝜀𝜀 are random noises. The month effects represent seasonal fluctuations in the quality of 

care due to issues such as the shortage of experienced medical doctors on holiday or 

professional conferences or seasonal demand in healthcare services [34]. The year trend 

represents factors such as technological progress or policy changes, which may affect the 

pattern of demand for healthcare services. SA4 fixed effect captures unobservable local level 

characteristics that can systematically drive the demand for healthcare services. Identification 

relies on monthly variations in unemployment rate across the nineteen SA4s in Queensland for 

the period 2010-2015, while controlling for SA4, month and year of service use fixed effects. 

𝑋𝑋  is a vector of control variable such as age, gender, indigenous status, and socioeconomic 

status.  
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We used the Ordinary Least Square (OLS) techniques to estimate equation (11). The OLS 

estimator, instead of the Poisson estimator, was used because our data are aggregated with 

limited zeros, making it an unbalanced panel data set. An additional advantage is that the 

coefficients from the OLS can easily be interpreted unlike the Poisson which need to be 

transformed to incidence rate ratios. This study relies on monthly variations in unemployment 

rate cross the nineteen statistical area level four (SA4) in Queensland to identify the impact of 

unemployment on the demand for healthcare services.  

 

4. Data and variables 

4.1 Source 

This study uses linked longitudinal administrative dataset, sourced from three different 

databases, each with its advantage: Queensland Hospital Admitted Patient Data Collection 

(QHAPDC), Emergency Department Information System (EDIS) and the Registrar General 

Deaths Database (RG). The population includes 135,399 people who visited one of the 247 

hospitals and hospital-based clinics in Queensland and had of CVD as a primary diagnosis in 

2010. Follow up data on their use of healthcare services were collected until December 2015. 

These data were then linked with Medicare Benefits Schedule (MBS) and the Pharmaceutical 

Benefit Scheme (PBS) using patient and episode IDs. Full description of the data linkage 

process is available in Byrnes, Nghiem [35]. CVD patients were classified using ICD-10 codes 

in the range from I00 to I99. This ranges from those with mild conditions like Varicose veins 

to serious an urgent condition like acute myocardial infarction. To unpack the impact of 

unemployment across the different CVD conditions in our sample, we later performed CVD-

specific analyses. Also, since these CVD conditions can co-exist with each other as well as 

other health conditions, we later performed a restricted analysis based on the extent of 

comorbidity a patient has.  In this study, we focus on the working-age population hence, we 

restrict our sample to 38,969 patients aged 18-65 years.  

 

4.2. Variable selection 

Healthcare services 

Due to the chronic nature of CVD, we proxy the routinely used healthcare services: 

primary and secondary. We proxy primary healthcare services with number of GP visits, use 

of prescription medication and use of miscellaneous therapeutical procedures. These healthcare 

services were traced from the MBS data. Use of prescription medication is however, traced 
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from the PBS data. Secondary healthcare use on the other hand is proxied with three measures; 

number of cardiac consultant physician visits, which is also traced from the MBS data, number 

of hospital admissions and length of stay in hospital, which are available from the QHAPDC 

database. Length of stay in hospital proxies for how many days the patient was in hospital. 

These six measures for healthcare services better unpack the impact of economic downturns 

on the demand for healthcare services among cardiac patients.  

 

Unemployment rate 

Unemployment rate is measured at the Statistical Area level 4 (SA4) for Queensland 

from January 2010 to December 2015 and was sourced from the Australian Bureau of Statistics 

(ABS). As noted by Lindo (2015), the impact of economic conditions on health can be sensitive 

to the levels at which economic variables are geographically aggregated. We utilised a more 

geographically disaggregated unemployment data while controlling for geographic fixed 

effects to tease-out the impact of economic variations on demand for cardiac healthcare 

services. The Australian Statistical Geography Standard (ASGS) defines SA4 as the highest 

geographic disaggregation within states/territories (ABS, 2018), with Queensland being 

disaggregated into nineteen SA4 levels. Therefore, we use the unemployment rate at the SA4 

level and control for SA4, month and year of service use fixed effects. Data on unemployment 

were linked with the healthcare services data using patient postcodes, and month and year of 

services use. Unemployment rate varies from 0%-19.298% as shown in Figure 2, hence, a one 

percentage point is associated with about 30% variations in the observed range. Therefore, we 

use the logged values of unemployment rate in the analysis and interpret our estimates as 

elasticities.    
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Figure 2: Lowess curve of unemployment variation across SA4 levels in Queensland 

 

 

 

5. Results 

Table 1 shows that the average number of GP visits per patient is 52, prescription 

medications use is 83, number of miscellaneous therapeutic procedures is 7 and consultant 

physician visits is 29 over the study window. Also, each patient has 28 hospitalisation episodes 

and stays 3 days in the hospital per admission episode. Regarding demographics, 51.7% were 

males, with 4% being Indigenous Australians. The CCI shows that majority of patients had two 

or more comorbidities (zero means no comorbidity). Our CCI estimate is consistent with those 

reported by the Australian Institute of Health and Welfare (AIHW) that approximately one in 

four (23%) Australians have two or more chronic diseases[36]. In addition, the majority 

(76.6%) of patients are aged 46-65 years old while 41% are of low socioeconomic status. 
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Table 1: Description of variables used in the study  
Variable name Variable Descriptions Mean SD 
GP visits  Number of GP visits during the study period 52 47 
Medication use Number of prescription medication used during the study 

period 
83 82 

Therapeutical procedure Number of miscellaneous therapeutical procedure used 
during the study period 

7 33 

Physician care Number of consultant physician cares used during the study 
period 

29 73 

Admission Number of hospital admissions during the study period  28 49 
Length of stay Number of days spent in the hospital per episode 3 11 
Unemployment rate  Monthly unemployment rate at the SA4 level 5.809 2.016 
Male Whether the individual is a male (1/0)  0.517 0.500 
Indigenous Whether the individual is an indigenous Australian (1/0)  0.040 0.195 
Charlson index Charlson comorbidity index 2.281 3.130 
Age categories     
18-45 Whether the individual is aged 18-45 years old (1/0) 0.234 0.423 
46-65 Whether the individual is aged 45 - 65 years old (1/0) 0.766 0.454 
Log of out of pocket cost Logged of out-of-pocket healthcare cost 2.88 1.06 
Socioeconomic status    
Q1 Whether the individual lives with the first wealth quintile 

suburb  
0.209 0.406 

Q2 Whether the individual lives with the second wealth quintile 
suburb 

0.202 0.401 

Q3 Whether the individual lives with the third wealth quintile 
suburb 

0.194 0.395 

Q4 Whether the individual lives with the fourth wealth quintile 
suburb 

0.200 0.400 

Q5 Whether the individual lives with the fifth wealth quintile 
suburb 

0.194 0.396 

 

5.1 Unemployment and the demand for primary healthcare services 

  Table 2 presents the impact of unemployment variation on the demand for primary 

healthcare services among cardiac patients. All coefficients are interpreted as elasticities 

because both dependent and independent variables are log transformed. Overall, the 

relationship between unemployment and demand for primary healthcare among cardiac 

patients is procyclical. Specifically, our findings show that a one percent increase in the 

unemployment rate is associated with a reduction in the number of GP visits by 0.013%, 

number of prescription medication use by 0.038%, and the number miscellaneous therapeutic 

procedures used by 0.029%. The largest procyclical impact is observed for use of prescription 

medication.   
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Table 2: Estimated association between unemployment and primary healthcare demand  
 GP visits 

 
Medication use   

 
Miscellaneous therapeutic 

procedure  
Log of unemployment rate -0.013** 

(0.006) 
-0.038*** 

(0.012) 
-0.029*** 

(0.008) 
Month fixed effects Yes Yes Yes 
Year trend Yes Yes Yes 
SA4 fixed effects Yes Yes Yes 
N 210,849 178,634 212,084 
F-stat 436.92*** 741.97*** 1184.02*** 
R2 0.083 0.148 0.273 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, Charlson comorbidity index, 
SA4 fixed effects, month and year trend. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 

5.2. Unemployment and the demand for secondary healthcare services 

The results in Table 3 show the impact of unemployment on the demand for secondary 

healthcare services is also procyclical. One percent increase in unemployment is associated 

with a reduction in the use of cardiac consulting physician services by 0.021%, number of 

hospital admissions by 0.048% and the length of stay in hospital per admission episode by 

0.054%. Overall, unemployment has significantly larger procyclical impacts on demand for 

hospital services.  

 

Table 3: Estimated association between unemployment and secondary healthcare demand  
 Consultant physician 

visits 
Hospital admissions Length of stay in 

hospital 
Log of unemployment rate -0.021** 

(0.009) 
-0.048*** 
(0.0087) 

-0.054*** 
(0.007) 

Month fixed effects Yes Yes Yes 
Year trend Yes Yes Yes 
SA4 fixed effects Yes Yes Yes 
N 212,084 212,084 212,084 
F-stat 5715.64*** 2265.71*** 363.08*** 
R2 0.515 0.297 0.067 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, Charlson comorbidity index, 
month and year trend, SA4 fixed effects. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 

 

5.3 The impacts of other control variables 

Appendix 1 shows that CVD patients who are of indigenous status consume more 

healthcare service compared to non-indigenous patients. Relative to females, males have less 

GP visits, consultant physician visits and hospital admissions. However, males use more 

medications and miscellaneous therapeutic procedures compared to females. Also, patients 

aged 46 years and above as well as those with more comorbidities consume services healthcare 
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services. Finally, while patients of high socioeconomic status consume less services, high out-

of-pocket cost is a major barrier to the use of healthcare services among CVD patients.  

 

5.4 Unemployment, comorbidity and the demand for healthcare services 

Although our sample is made up of people who have CVD, the marginal increase in 

one’s health during periods of high unemployment rate depends on the persons’ initial health 

stock as argued by Grossman [30], and this could vary in our sample. Although we control for 

comorbidity status, subgroup analysis may unpack unemployment-related healthcare use and 

outcomes across different CVD comorbidity conditions. CVD patients often have high level of 

comorbidity, which is shown in Table 1. Therefore, we explore in detailed the impact 

comorbidity on the relationship between unemployment and cardiac health. The impact of 

unemployment variation on health might confound with the prevailing (severity of condition) 

health status of the patient. The CCI measures the burden of disease across different conditions. 

Panels A-C presents results for the demand for primary healthcare while panels D-G summarise 

the results for demand for secondary healthcare services. The findings in Panels A and C show 

that unemployment has larger procyclical impact on GP visits and use of therapeutical 

procedure among those with two or comorbidities. However, the demand for prescription 

among cardiac patients who have no comorbidities is largely reduced by variations in regional 

level unemployment. Among patients with two or more comorbidities, 1% increase in 

unemployment rate is associated with 0.019% - 0.063% reduction in their demand for primary 

healthcare services.  

Panels D-F show that the effect of unemployment on demand for secondary healthcare 

services. Except for use of prescription medication, unemployment has larger effect on patients 

with some comorbidities. For such patients, one percent increase in unemployment reduces 

their use of hospital services by 0.043%-0.077%, with the largest effect observed for length of 

stay in hospital. 

Overall, apart from use of prescription medication, unemployment has more procyclical 

impact on the demand for healthcare services among CVD patients with at least, one 

comorbidity. 
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Table 5: Estimated association between unemployment and health by comorbidity 
 No comorbidity  One comorbidity ≥2 comorbidities 
Primary healthcare    
(Panel A) log of GP visits    
Log of unemployment rate -0.002 -0.028 -0.019* 
 (0.008) (0.019) (0.011) 
N 99,618 23,107 88,124 
F-statistic 270.20*** 59.35*** 234.08*** 
R2 0.115 0.103 0.098 
(Panel B) log of medication    
Log of unemployment rate -0.053*** 

(0.021) 
-0.020 
(0.033) 

-0.028* 
(0.015) 

N 71,874 21,023 85,737 
F-statistic 406.66*** 103.90*** 175.65*** 
R2 0.169 0.165 0.077 
(Panel C) log of miscellaneous 
therapeutic procedure 

   

Log of unemployment rate 0.009 -0.010 -0.063*** 
 (0.007) (0.019) (0.015) 
N 100,036 23,189 88,859 
F-statistic 172.69*** 118.24*** 1,041.31*** 
R2 0.078 0.176 0.330 
Secondary healthcare    
(Panel D) log of physician visits     
Log of unemployment rate -0.007 

(0.012) 
-0.013 
(0.024) 

-0.043*** 
(0.013) 

N 100,036 23,189 88,859 
F-statistic 1077.29*** 597.78*** 3703.78*** 
R2 0.292 0.489 0.608 
(Panel E) log of hospital admissions     
Log of unemployment rate -0.043*** 

(0.011) 
-0.013 
(0.021) 

-0.048*** 
(0.012) 

N 101,459 23,681 90,268 
F-statistic 275.22*** 100.49*** 667.34*** 
R2 0.107 0.144 0.210 
(Panel F) log of length of stay     
Log of unemployment rate -0.052*** 

(0.008) 
-0.077*** 

(0.020) 
-0.054*** 

(0.044) 
N 101,459 23,681 90,268 
F-statistic 155.27** 19.7*** 200.2*** 
R2 0.058 0.030 0.075 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, month fixed effects, year trend and 
SA4 fixed effects. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 
 
 
5.5 Unemployment, CVD-specific conditions, and the demand for healthcare services 

Next, we examine the impact of local level unemployment on the demand for healthcare 

services across different CVD conditions. This subgroup analysis is particularly important 

because our sample includes people with severe to mild CVD conditions. Hence, the impact of 

rising unemployment on their use of healthcare services might vary substantially. Table 6 

shows that unemployment has larger negative effect (-0.124% - -0.151%) on the demand for 

GP visits, therapeutical procedures and hospital admissions among those cerebrovascular 

disease. Among patients with Acute Coronary Syndrome (ACS), although the negative effects 
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were consistent across all healthcare services, they were statistically insignificant except the 

demand for hospital admissions. 
 

Table 6: Estimated association between unemployment and health by CVD-specific conditions 
 Cerebrovascular   Congestive Heart 

failure 
COPD ACS 

Primary healthcare     
(Panel A) log of GP visits     
Log of unemployment rate -0.151*** -0.107*** -0.061*** -0.037 
 (0.040) (0.024) (0.022) (0.034) 
N 5,093 13,899 17,027 7,335 
F-statistic 22.32*** 45.23*** 66.73*** 19.47*** 
R2 0.152 0.102 0.152 0.100 
(Panel B) log of medication     
Log of unemployment rate 0.019 

(0.067) 
-0.017 
(0.031) 

-0.056* 
(0.032) 

-0.055 
(0.049) 

N 4,657 13,791 16,408 7,251 
F-statistic 40.18*** 49.72*** 61.38*** 12.73*** 
R2 0.290 0.091 0.135 0.070 
(Panel C) log of 
miscellaneous therapeutic 
procedure 

    

Log of unemployment rate -0.132*** -0.020 -0.051* -0.037 
 (0.044) (0.036) (0.029) (0.031) 
N 5,115 13,940 17,093 7,365 
F-statistic 72.11*** 65.49*** 210.19*** 9.94*** 
R2 0.354 0.141 0.377 0.040 
Secondary healthcare     
(Panel D) log of physician 
visits  

    

Log of unemployment rate 0.089 
(0.062) 

-0.030 
(0.044) 

-0.041 
(0.030) 

-0.078 
(0.052) 

N 5,115 13,940 17,093 7,365 
F-statistic 190.24*** 111.04*** 1033.97*** 23.40*** 
R2 0.600 0.182 0.667 0.106 
(Panel E) log of hospital 
admissions  

    

Log of unemployment rate -0.124*** 
(0.047) 

-0.047* 
(0.023) 

-0.024 
(0.024) 

-0.064** 
(0.029) 

N 5,115 13,940 17,399 7,548 
F-statistic 102.57*** 145.50*** 146.56*** 72.15*** 
R2 0.463 0.275 0.242 0.302 
(Panel F) log of length of 
stay  

    

Log of unemployment rate 0.225 
(0.195) 

0.023 
(0.028) 

-0.059** 
(0.027) 

-0.036 
(0.034) 

N 5,115 13,940 17,399 7,548 
F-statistic 44.80** 12.41*** 28.45*** 13.69*** 
R2 0.205 0.032 0.058 0.072 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, Charlson Comorbidity Index, 
month fixed effects, year trend and SA4 fixed effects. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * 
p<0.1. COPD= Chronic Obstructive Pulmonary Disease. 
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5.6 Unemployment, remoteness, and the demand for healthcare services 

Finally, we interrogate the variation in the procyclical cardiac health patterns across 

place of usual residence. Data on Accessibility/Remoteness Index of Australia Plus (ARIA+) 

2016 were sourced from the Hugo Centre for Migration and population Research and were 

linked with our main data using Postal Areas (POA) codes to demonstrate how the impact of 

unemployment varies among remote and non-remote CVD patients. Detailed description of the 

ARIA+ data can be found at https://www.adelaide.edu.au/hugo-centre/services/aria . As shown 

in Figure 1, unemployment and CVD incidence vary substantially across geographic areas with 

those in the remote experiencing high level unemployment rate (up to 20%) with low CVD 

admissions. We therefore group place of residence into two categories: non-remote (major city 

and regional) and remote (remote and very remote) areas to explore these dynamics. Table 7 

shows that rising unemployment rate is associated with larger reduction in the demand for 

healthcare services among cardiac patients in non-remote areas relative to those in remote 

areas. For example, among cardiac patients in non-remote areas, one percent increase in 

unemployment rate reduces their demand for GP services by 0.013%, prescription medications 

by 0.039%, miscellaneous therapeutic procedures by 0.034% and consultant physician services 

by 0.025%. The demand for hospital admissions do not vary substantially among remote and 

non-remote patients, however, cardiac patient in non-remote areas stay lesser day in hospital 

compared with remote patient during rising unemployment. These suggest that cardiac patients 

in non-remote areas have more health benefits when local level unemployment is increasing. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.adelaide.edu.au/hugo-centre/services/aria
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Table 7: Estimated association between unemployment and health by remoteness 
 Non-remote Remote  
Primary healthcare   
(Panel A) log of GP visits   
Log of unemployment rate -0.013* -0.020 
 (0.007) (0.018) 
N 199,290 11,559 
F-statistic 416.28*** 76.7*** 
R2 0.082 0.143 
(Panel B) log of medication   
Log of unemployment rate -0.039*** 

(0.013) 
-0.053 
(0.035) 

N 169,309 9,325 
F-statistic 725.56*** 155.40*** 
R2 0.149 0.161 
(Panel C) log of miscellaneous therapeutic 
procedure 

  

Log of unemployment rate -0.034*** 0.013 
 (0.009) (0.013) 
N 200,471 11,613 
F-statistic 1,170.50*** 105.10*** 
R2 0.276 0.277 
Secondary healthcare   
(Panel D) log of physician visits    
Log of unemployment rate -0.025*** 

(0.010) 
-0.002 
(0.021) 

N 200,471 11,613 
F-statistic 5,564.67*** 1,476.03*** 
R2 0.517 0.472 
(Panel E) log of hospital admissions    
Log of unemployment rate -0.048*** 

(0.009) 
-0.049*** 

(0.016) 
N 203.518 11,890 
F-statistic 2,105.81*** 243.55*** 
R2 0.278 0.107 
(Panel F) log of length of stay    
Log of unemployment rate -0.069*** 

(0.007) 
-0.055*** 

(0.018) 
N 203,518 11,890 
F-statistic 354.76*** 22.64** 
R2 0.064 0.055 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, Charlson Comorbidity Index, 
month fixed effects, year trend and SA4 fixed effects. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * 
p<0.1. 
 

5.7 Sensitivity analyses 

To evaluate the sensitivity of our findings on the association between the unemployment 

rate and cardiac healthcare use, we perform two tests. First, we include an additional set of 

confounding variables to examine the robustness of our model. Specifically, we include 

monthly ambient temperature, amount of cloud in the atmosphere, labour force participation 

rate and consumer price index at the state level. Data on ambient temperature and clouds were 

sourced from the Australian Bureau of Meteorology (ABM) for the study period. Extreme 

ambient temperature has been shown to have an adverse effect on people with CVD [37, 38]. 
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By including consumer price index, we are able to isolate the impact of other macroeconomic 

shocks on health. Labour force participation rate also captures the growth of the working aged 

group relative to the entire population across the study window. Panel A of Tables 6 shows that 

our procyclical relationship is robust to the inclusion of additional control variables. Comparing 

the standard errors and R-squared in Table 2 to that of Table 8 shows that they are relatively 

stable and further suggests that our core findings are a lower bound of the association between 

the unemployment rate and the demand for healthcare services among cardiac patients. These 

findings indicate that omitted variable bias may not pose a major threat to the procyclical 

cardiac health patterns observed in this study.  

Next, we restrict our analyses to only cardiac patients who survived during the entire study 

period. The intuition here is that if rising unemployment improves cardiac health thereby 

reducing their demand for healthcare services, we should find larger estimates for those who 

survived the entire study period.  Comparing the elasticities from Panel B in Table 8 to those 

in Tables 2 and 3, it shows that the unemployment has larger impact on the demand for 

healthcare services among the those who survived during the study window, except the length 

of stay in hospital is slightly lower than the core estimate in Table 2.    
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Table 8: Including an additional set of control variables  
 Primary healthcare services             Secondary healthcare services   
 GP visits Medication use Miscellaneous therapeutic 

procedure 
Consultant physician Hospital admission Length of stay in 

hospital 
Panel A: Additional 
confounders 

      

Log of unemployment rate -0.014** 
(0.006) 

-0.038*** 
(0.012) 

-0.026*** 
(0.008) 

-0.019** 
(0.009) 

-0.045*** 
(0.008) 

-0.019*** 
(0.007) 

Month fixed effects Yes Yes Yes Yes Yes Yes 
Year trend Yes Yes Yes Yes Yes Yes 
SA4 fixed effects Yes Yes Yes Yes Yes Yes 
N 210,849 178,634 212,084 212,084 212,084 212,084 
F-stat 403.81*** 679.15*** 1,128.59*** 5,378.2*** 2,277.92*** 365.07*** 
R2 0.084 0.149 0.293 0.520  0.313 0.072 
Panel B: Restricted analyses on 
survivors 

      

Log of unemployment rate -0.021*** 
(0.006) 

-0.056*** 
(0.013) 

-0.034*** 
(0.007) 

-0.026*** 
(0.009) 

-0.053*** 
(0.008) 

-0.049*** 
(0.007) 

Month fixed effects Yes Yes Yes Yes Yes Yes 
Year trend Yes Yes Yes Yes Yes Yes 
SA4 fixed effects Yes Yes Yes Yes Yes Yes 
N 182,091 150,621 182,702 182,702 185,303 185,303 
F-stat 435.59 846.2*** 660.41*** 3,586.87*** 1,514.44*** 281.53*** 
R2 0.094 0.185 0.196 0.451 0.251 0.059 

Notes: In Panel A, all specifications include controls for age, gender, ethnicity, socioeconomic status, charlson comorbidity index, ambient temperature, clouds, consumer price index, 
labour force participation rate, month fixed effects and year trend, SA4 fixed effects. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 
 
 
 
 
 
 
 



21 
 

21 
 

Finally, we formally test whether the reduction the demand for healthcare services is due 

to improved health. To do this, we conduct a survival analysis by linking data from the 

Registrar General Deaths Database, which registers all deaths in the state, with the hospital 

admissions data. Patients who have no record in this database are considered to have survived 

during the study period. Since the Registrar General Deaths Database registers the exact date 

the event occurred, we used these dates to link mortality data with the hospital data. A survival 

model with time-varying covariate (unemployment) is used. Survival time is defined as time 

from first CVD admission to death and is measured in months. A Weibull parametric survival 

model is used to estimate the impact of unemployment on the hazards of deaths within six years 

after first CVD hospitalisation. Table 9 shows that unemployment reduces that hazards of 

deaths during the study period. Specifically, one percent increase in unemployment rate 

reduces the hazards of death by 10.4%.  

 

Table 9: Impact of unemployment on time-to-death  
 Death (Hazard ratio) 
Log of unemployment rate 0.896** 

(0.050) 
Month fixed effects Yes 
Year trend Yes 
SA4 fixed effects Yes 
N 212,084 

Notes: All specifications include controls for age, gender, ethnicity, socioeconomic status, Charlson comorbidity index, 
fixed effects for SA4 and month, and year trend. Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 
 
 
5.8 Economic implications 

In this sub-section, we discuss the economic implications of our econometric estimates. 

Using the average number of healthcare services use and elasticities from the econometric 

regressions, Table 10 presents the avoided use healthcare services associated with a one percent 

increase in unemployment rate, column 3 shows that one percent increase in unemployment 

rate averts 227 GP visits, 1,057 prescribed medications use, 68 miscellaneous therapeutic 

procedures, 204 consultant physician visits, and 450 hospital admissions within six year, all 

else remaining the same. To give a sense of size of these estimates, we compare these numbers 

to the reference data using the incidence of CVD admission in Queensland in 2010, which is 

597,411. Using the conversion factor of 0.0167, our findings show that an increase in local 

level unemployment averts 4 GP visits, 18 medication use, 1 miscellaneous therapeutic 

procedure, 3 consultant physician visits and 8 admission per 10,000 CVD hospitalisations.  
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Further to the averted use of healthcare services, column 5 shows the cost implications 

of these avoided healthcare use. Healthcare cost is analysed from the health system perspective 

because all the cardiac patients in our sample are public hospital patients. We use the cost GP 

visit item 23 since the majority  (61%) of patients  in our data consumed this specific GP 

service.1 Cost of miscellaneous therapeutic procedure was traced from MBS Group T1 item 

13100, with a cost $140.95 as well as MBS fees for Group A4 item 132 ($276.25) for consultant 

physician visit; these items have 75% MBS benefits. Items 13100 and 132 were chosen because 

these because most of the patients in our data utilise this service2. From the admission data, we 

estimated the median cost associated with each admission episode3. The cost estimates from 

the back-of-the-envelope analysis show that a total cost-savings of ~$1.2 million is generated 

to the Queensland health sector for a one percent increase in unemployment rate, which is 

largely driven by averted hospital admissions during economic downturns.  

Table 10: Economic implications of rising unemployment rate 
 Elasticities 

(%) 
Mean number 
of events (SD) 

Total averted 
healthcare use 

Unit cost 
$ 

Total costs  
$ 

Primary healthcare      
GP visits 0.013 52(47) 227 38.20  8,671 
4Prescription Medications 0.038 83(82) 1057   
Miscellaneous Therapeutic 
procedures 

0.029 7(33) 68 105.75 7,191 

Secondary healthcare      
Consultant physician  0.021 29(73) 204 207.20 42,269 
Admissions 0.048 28(49) 450 2,477 1,114,650 
Total cost     1,172,781 

Note: Total number of working aged cardiac patients who survived the entire study period is 33,514. 

As sensitivity check, we re-examine the economic significance of our econometric 

estimates by using the median healthcare use instead of the mean as done in Table 9. This 

exercise gives us a sense of the lower bound impact of economic downturns on the health sector 

and is important because our sample include patients with more severe to less severe cardiac 

conditions, hence, their demand for healthcare varies substantially. Using the median 

healthcare use, we still find robust evidence that a one percent increase in unemployment rate 

averts 179 GP visits, 751 prescribed medications use, 10 miscellaneous therapeutic procedures, 

                                                           
1 For GPs who bulk bill, the full cost of the service will be reimbursed to them through the MBS. However, among 
GPs who do not bulk bill, the patient pays the full cost of the service upfront and claims a rebate from Medicare. 
The difference between the rebate and the amount charged is borne by the patient as an out-of-pocket cost.  
2 Consultant physician visit include a range of items with varying prices. Therefore, the cost estimate will vary 
depending on which item is chosen. Also, we have cautiously used only 75% benefits from Medicare because 
some physician can charge whatever amount they want in which case the patient will have to pay the full amount 
upfront and claim a rebate from Medicare. 
3 We did not use the mean admission cost because of the extreme outliers in the hospital cost data.  
4 There are lots of different prescription medications utilised in our data with different prices, so we did not do the 
costing for it. 
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35 consultant physician visits, and 161 hospital admissions, translates to a cost-savings of 

~$414 thousand to the health sector (Table 11).  This shows that even at lower end of healthcare 

use, rising local level employment rate generates a substantial cost-savings to the health sector.  

 

Table 11: Economic implications of rising unemployment rate 
 Elasticities 

(%) 
Median number 

of events  
Total averted 
healthcare use 

Unit cost 
$ 

Total costs  
$ 

Primary healthcare      
GP visits 0.013 41 179 38.20  6,838 
Prescription Medications 0.038 59 751   
Miscellaneous Therapeutic 
procedures 

0.029 1 10 105.75 1,058 

Secondary healthcare      
Consultant physician  0.021 5 35 207.20 7,252 
Admissions 0.048 10 161 2,477 398,468 
Total cost     413,616 

Note: Total number of cardiac patients used in this analysis is 33,514. 

 

 
6 Discussion and concluding remarks 

This study has utilised longitudinal data to estimate the net effect of unemployment rate 

on the demand for healthcare services among working aged cardiac patient using local level 

unemployment data.  Although some studies have found counter-cyclical relationship between 

unemployment and health outcomes[8, 11, 12], our findings show a systematic procyclical 

demand for healthcare service patterns across all the spectrum of the health system. 

Specifically, we have shown that rising unemployment reduces the demand for primary and 

secondary healthcare services, with the largest effects observed for secondary healthcare 

demand.  One reason for reduced demand for healthcare during economic downturns is 

improved health, which is shown in reduced hospitalisations and hospital days. Since hospital 

admission and length of stay in hospital have no financial cost to patients, a reduction in length 

of stay in hospital during economic downturn reflects an improvement in health. In addition, 

the finding from the survival analysis echoes that cardiac health improves during economic 

downturns as already established in the literature. Economic downturns may present an 

opportunity for cardiac patients to invest more time in their health. Chou [23] argues that rising 

unemployment improves health through the reduction in longer working hours, which has been 

shown to increase the opportunity cost of investing in health-enhancing activities such as 

exercise and eating healthier food. Also, work intensity and its related stress increases the risk 

of cardiovascular mortality as confirmed by Steptoe and Kivimäki [39]. According to the 

Organisation for Economic Co-operation and Development [40], 13% of Australians work 

more than 50 hours per week. This plausibly explains our core finding that the high 
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unemployment rate is associated with reduced demand for healthcare services among the 

working aged cardiac patients.   

We further performed sub-group analysis to show the heterogeneity that exists within 

this procyclical relationship, specifically across different comorbidity and remote living. The 

following two main findings were ascertained. First, we show that the effect of unemployment 

on healthcare demand is largest among cardiac patients with comorbidities compared to those 

without any comorbidities. Cardiac patients with comorbidities are often frailer and require 

more time to invest in their health, hence, rising local level unemployment induces more 

marginal health benefits for them thereby reducing their demand for expensive healthcare 

services to a larger extent compared to those without any comorbidity. Second, rising 

unemployment rate is associated with larger reductions in the demand for healthcare among 

non-remote cardiac patients relative to those in remote areas. The level of economic activities 

in major cities and some regional areas are so high (as shown in low level unemployment rate 

in Figure 1) that cardiac patients in such areas may have limited time to invest in their health. 

Therefore, a continuous increase in unemployment at the local level offers them more time to 

invest in health promoting activities, which reduces their demand for more expensive 

healthcare services.  

Finally, we have estimated the number of cardiac events that are averted during rising 

unemployment rate and the associated cost-savings to the health sector.  We estimated that for 

one percent increase in unemployment rate, 227 GP visits, 1,057 prescribed medications use, 

68 miscellaneous therapeutic procedures, 204 consultant physician visits, and 450 hospital 

admissions are averted; leading to cost-savings of ~$1.2 million to the health sector. To the 

best of our knowledge no study has estimated the net gains/losses to the health sector during 

economic downturns. If economic downturns improve people’s health as well established in 

the literature [3, 4, 6], then the health sector should be making some cost-savings during these 

times. We have filled this gap by moving beyond the econometric estimates and provided 

economic significance; measured as number of averted healthcare use and the cost-savings, to 

the procyclical relationship between unemployment and health. These findings suggest that 

during economic downturns, although general productivity in the entire economy may be 

declining, health sector may be better off through reduced usage of healthcare services.  

Our study contributes to the literature in two aspects; first, we have conducted rigorous 

analysis of the impact of local level unemployment on the demand for healthcare services 

across all the spectrums of the health system. To the best of our knowledge, no study has 

conducted an in-depth analysis on the impact of downturns on healthcare use.  Second, our 
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study goes beyond the econometric estimates and estimate the number of averted healthcare 

use and the unintended cost-savings to the health sector, something that is more important for 

health policy formulation. 

Despite the strength our study few limitations are acknowledged. First, our data do not 

include all first time CVD admissions for the period 2011-2015. Hence, or estimates should be 

interpreted as lower bound effects of unemployment on the demand for healthcare services 

among CVD patients. Second, our analysis is limited to only CVD patients who visited any 

hospital or clinic in Queensland in 2010 and their subsequent visits until December 2015. 

Therefore, the findings in this study could change if the characteristics of those CVD patients 

who did not visit the hospital in 2010 are accounted for.  However, considering that our data 

are population-based with longitudinal dimension, we were able to control for several 

confounding factors in our model in order to minimise any biases. Finally, the benefits from a 

change in lifestyle due to unemployment may take a long time to reflects in outcomes, 

something our five year follow up may not fully reflect. However, by controlling for year trend 

in our model such bias is largely minimised. 

In conclusion, our study has shown that rising unemployment at the local level can 

reduce the demand for healthcare services among working aged CVD patients, particularly, 

among those patients who have comorbidities as well as those living in non-remote areas. These 

findings present some policy directions. Government initiatives targeting the work-intensity 

for people with heart disease should be encouraged during good economic times. In addition, 

health-promoting campaign messages should be tailored towards encouraging workers, who 

work long hours in the labour market and in the household, to have a good work-life balance 

in order to improve their health.  Such exercises should be targeted at cardiac patients in major 

cities who have existing comorbidities. 
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Appendices 

Appendix 1: Full results for estimated association between unemployment and healthcare 
demand  

 Primary    Secondary   
 GP visits 

 
Medication 

use   
 

Miscellaneous 
therapeutic 
procedure  

Consultant 
physician 

visits 

Hospital 
admissions 

Length of 
stay in 

hospital 
Log of 
unemployment 
rate 

-0.013** 
(0.006) 

-0.038*** 
(0.012) 

-0.029*** 
(0.008) 

-0.021** 
(0.009) 

-0.048*** 
(0.0087) 

-0.054*** 
(0.007) 

Indigenous 0.036*** 
(0.011) 

0.302*** 
(0.022) 

0.293*** 
(0.009) 

0.337*** 
(0.013) 

0.345*** 
(0.0.12) 

0.036*** 
(0.012) 

Male  -0.282*** 
(0.004) 

0.400*** 
(0.007) 

0.156*** 
(0.004) 

-0.035*** 
(0.005) 

-0.074*** 
(0.005) 

0.008** 
(0.004) 

Age (ref=18-
44) 

      

46-65 0.112*** 
(0.005) 

0.982*** 
(0.031) 

0.011*** 
(0.004) 

0.171*** 
(0.007) 

0.121*** 
(0.007) 

0.008* 
(0.005) 

Charlson index 0.016*** 
(0.001) 

0.075*** 
(0.001) 

0.107*** 
(0.001) 

0.195*** 
(0.008) 

0.189*** 
(0.001) 

0.010*** 
(0.001) 

Socioeconomic 
status (ref=Q1) 

      

Q2 -0.043*** 
(0.007) 

-0.017 
(0.013) 

-0.158*** 
(0.008) 

-0.065*** 
(0.010) 

-0.143*** 
(0.008) 

0.004 
(0.008) 

Q3 -0.122*** 
(0.008) 

-0.130*** 
(0.014) 

-0.101*** 
(0.009) 

-0.037*** 
(0.010) 

-0.078*** 
(0.009) 

-0.045*** 
(0.008) 

Q4 -0.137*** 
(0.008) 

-0.138*** 
(0.015) 

-0.194*** 
(0.009) 

-0.125*** 
(0.011) 

-0.228*** 
(0.010) 

-0.001 
(0.009) 

Q5 -0.184*** 
(0.009) 

-0.228*** 
(0.016) 

-0.230*** 
(0.011) 

-0.111*** 
(0.012) 

-0.158*** 
(0.011) 

-0.023** 
(0.009) 

Log of out of 
pocket cost 

0.031 
(0.028) 

-0.038*** 
(0.001) 

-0.170*** 
(0.001) 

-0.321*** 
(0.001) 

0.068 
(0.055) 

-0.019*** 
(0.001) 

Month fixed 
effects 

Yes Yes Yes Yes Yes Yes 

Year trend Yes Yes Yes Yes Yes Yes 
SA4 fixed 
effects 

Yes Yes Yes Yes Yes Yes 

N 210,849 178,634 212,084 212,084 212,084 212,084 
F-stat 436.92*** 741.97*** 1184.02*** 5715.64*** 2265.71*** 363.08*** 
R2 0.083 0.148 0.273 0.515 0.297 0.067 

Notes: Robust standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.  
 

 
 


