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Summary:  

• Informal caring for back pain was estimated to cost AU$258m in lost income. 
• Lost taxation was estimated to cost AU$78 million, and welfare payments 

AU$132 million. 
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Abstract:  

This study models the economic costs of informal caring for people with back pain, 

using a microsimulation model, Care&WorkMOD, from 2015 to 2030. 

Care&WorkMOD was based on three national Australian Surveys of Disability, 

Ageing and Carers (SDACs) (2003, 2009, 2012) datasets for individuals aged 15 to 64 

years old.  Estimated national income loss due to caring for people with back pain 

was AU$258 million in 2015, increasing to $398 million in 2030 (54% increase).  

Lost income tax revenue to the Australian government due to informal care of people 

with back pain was estimated to be AU$78 million in 2015, increasing to AU$118 

million in 2030 (50% increase), and additional welfare payments were estimated to 

rise from $132 million in 2015 to AU$180 in 2030 (36% increase).  Larger growth in 

lost income, compared to the increase in welfare payments, means that there would be 

an increasing income gap between those out of the labour-force providing informal 

care and non-carers who are in the labour-force, leading to increased inequality. 

Informal carers are defined as providers of informal, unpaid assistance to someone 

with a health condition, for at least six months. Informal carers of people with back 

pain who are out of the labour-force, incur substantial economic costs. Further, back 

pain is a large economic burden on National governments. Policies addressing back 

pain prevention and treatment, and supporting carers, may offset government welfare 

expenditure, while improving the socio-economic well-being of carers and patients.  
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Introduction 

Low back pain is now the leading cause of disability worldwide [11]. Between 1990 to 

2015, the number of years lived with disability caused by back pain increased by 54%, 

largely due to the ageing population [7; 11]. Global organisations such as the World 

Health Organisation have urged the importance of taking action to reduce the increasing 

effects of disabling low back pain [4]. Back pain is one of the most costly health 

conditions [16]. Some studies have quantified a range of societal costs of back pain, yet 

there is little research on economic costs of informal care for people with back pain in 

Australia [34]. Using national survey data, an Australian study that ranked chronic 

conditions informal carers provide care for, reported back problems (12%) were the top 

condition, followed by arthritis (10%) and nervous system diseases (7%)[24]. 

Across the world many people stay out of the work force to provide informal care for 

people with chronic conditions [17; 28; 32], impacting their capacity to generate 

income through work, leading to income loss. Staying out of the labour force not only 

reduces carers income, but also places an economic burden on the government through 

lost taxation revenue, and an increase in government welfare payments to those 

informal carers who stay out of the labour force. An Australian study recently estimated 

the economic cost of the lost labour force participation of informal carers to the 

government at $2.44 billion in 2015 [28]. 

With an ageing population, both the number of people with back problems, and 

informal carers are likely rise in future. Thus, economic costs to both informal carers 

and the government are also likely to increase. Although a few studies have reported 

the economic burden of caring for back pain on informal carers [10; 34], they quantified 

the impacts at a single time point. To our knowledge this is the first study in Australia 

and internationally to project economic costs of lost labour force participation of 

informal carers of care recipients with back pain over a long time-frame, from 2015 to 

2030. This study aims to estimate the economic impacts for both informal carers, in 

terms of their lost income and for the government in terms of lost income tax revenue 

and increased welfare payments. 

The novelty of this study is that (1) we model the costs of individuals matched for 

gender, age and education-level, reflecting the range of incomes across these variables, 

rather than using population average costs of hourly rates to determine lost productivity; 
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(2) we estimate the national lost income tax and increased welfare, as well as lost 

income, and (3) project costs of informal care for persons with back pain into the future, 

to 2030. 

 

Methods 

Data 

We analysed the output datasets of an Australian microsimulation model, 

Care&WorkMOD, designed to project the economic costs of lost productive life years 

of informal carers aged 15 to 64 years for every five years from 2015 to 2030. A detailed 

description of model development is available in Shrestha et al [32]. Briefly, 

Care&WorkMOD was based on unit-record data of individuals aged 15 to 64 years 

from the Australian Bureau of Statistics’ (ABS) Surveys of Disability, Ageing and 

Carers (SDAC) 2003, 2009 and 2012 [1; 2; 27], with additional data from other 

Australian population representative datasets such as population and labour force 

projections from the 2015 Australian Intergenerational Report [8]; projected 

distributions of socio-demographic variables including the percentage of informal 

carers from the Australian Population and Policy Simulation Model (APPSIM) [15]; 

and output datasets from the Static Incomes Model (STINMOD) [19]. A schematic 

diagram of Care&WorkMOD is provided in Figure 1. 

The model uses static ageing to project the socio-demographic and economic profile of 

the Australian population to 2015, 2020, 2025 and 2030. Static ageing simulates the 

growth in the population over time through “reweighting”. It is the process where the 

current population distribution such as the number of people by age group and sex are 

changed to match the projected population distribution by altering the weights of each 

record in the sample. Static ageing does not change the characteristics of individual 

record in the sample such as their labour force participation, informal caring status. It 

only changes the weights to reflect how many people there will be with these 

characteristics in the future. For a detailed description of model assumption and the 

parameters of Care&WorkMOD, see Shrestha et al [32] and Schofield et al [28]. 
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An informal carer is defined in the Surveys of Disability, Ageing and Carers (SDACs), 

and thus in Care&WorkMOD, as a person who provides any informal assistance, in 

terms of help or supervision, to someone who has a disability or a long-term health 

condition, for at least six months, with no expectation of monetary compensation. This 

contrasts with formal carers who generally receive payment in return and provide these 

services as their primary occupation and are outside the scope of the SDACs. A primary 

informal carer is someone who provides the most informal assistance to a person with 

a disability with one or more of the core activities of mobility, self-care and 

communication. In the SDACs respondents were specifically asked if they were 

‘informal carers of people with a chronic condition’, and for carers, a range of chronic 

health conditions their main care recipients had, and the main chronic health condition 

among them reported. The SDAC also questioned respondents about their labour force 

status, and if they were out of the labour force, the reason for this. Primary informal 

carers who reported being out of the labour force due to caring for “someone else’s ill 

health or disability” and those who reported ‘back pain or dorsopathies’ as a main 

chronic condition of their main care recipient were considered an informal carer who 

was out of the labour force due to caring for ‘backpain’ in this analysis. 

Statistical analysis 

We estimated the mean, standard deviation and median of each of the weekly income, 

welfare payments, and taxes paid by people aged 15 to 64 years who were primary 

carers and out of the labour force due to their caregiving for people with back pain; and 

those who were non-carers and in the labour force (employed full-time, employed part-

time). Costs were expressed in real 2015 Australian dollars. 

The differences in economic costs for those not in the labour force (NILF) due to their 

caregiving roles, compared to those non-carers in full-time (FT) or part-time (PT) 

employment, were estimated using counterfactual simulation with Monte Carlo 

methods [30]. For each record of those NILF due to their caregiving roles, a 

counterfactual record was selected at random with replacement from the pool of non-

carers who were in full-time employment, that is, this study quantifies theoretical 

maximum impact of the condition, the burden of disease. Records were matched for 

age group, sex, and highest level of education. The mean of the difference in these 

economic outcomes between the records of those NILF due to their caregiving roles 
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and their counterfactuals was estimated. While some studies take the approach of 

estimating the value of care provided, in this study we focus on actual costs [6]. A total 

of 5,000 simulations were run, generating 5,000 counterfactual datasets for records of 

those NILF due to caregiving roles. In order to estimate the national impact, a counter-

factual record was selected from the pool of non-carers who were working part-time, 

full-time or looking for work (unemployed). The average of the 5,000 simulations and 

the 95% confidence interval (CI), estimated using the percentile method, are reported 

in this study. Analyses were conducted using SAS, version 9.4 (SAS Institute, Cary, 

NC, USA). The use of the data was approved by the Australian Bureau of Statistics 

Microdata Review Panel. 

Results 

There were approximately 8,044 primary informal carers not in the labour force 

providing care for someone who lives with them with back pain, projected to increase 

to 10,069 in 2030 (25% increase, Table 1). Within Australia’s 2015 population of 23.9 

million, 0.03% of the population were informal carers of people with back pain. The 

proportion of people who care for someone with back pain, as expected, was skewed 

towards women (68% of carers are women, 32% are men, Figure 2). 

The difference in weekly income, adjusted for age, gender and highest level of 

education, between full-time employed non-carers and those not in the labour force due 

to caring for people with back pain was an average of $890 in 2015, increasing to 

$1,079 in 2030, a 21% increase (Table 2). The average difference in weekly income 

between those non-carers employed part-time and those not in the labour force due to 

informal caring was $294 in 2015, rising to $363 in 2030, a 25% increase (Table 2). 

The average difference in tax payments between full-time carers and those not in labour 

force due to caring for people with back pain was $265 in 2015, increasing to $318 in 

2030, a 19% increase (Table 2). The difference between estimates in Table 1 (mean 

values of individual costs) and Table 2 are because Table 1 contains the raw mean 

values and Table 2 shows the differences after adjusting for age, gender and highest 

level of education. In addition, not all 8,400 carers would be working full or part time, 

some would be unemployed. Values in Table 3 account for those informal carers who 

would return to being unemployed if they stopped being carers. This is why the number 

in Table 3 is lower than expected if multiplying weekly averages by 52. 
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The total loss of income due to caring increased substantially from $258 million (95% 

CI: $207 – $321 million) in 2015, rising to $398 million (95% CI: $329 – $483 million) 

in 2030 (54% increase). Similarly, the total costs to government grew substantially. 

Total annual lost taxation revenue to the Australian Government due to lost labour force 

because of informal caring was estimated to be AU$78 million in 2015 (95% CI: $61 

– $103 million), increasing to AU$118 million (95% CI: $93 – $151 million) in 2030, 

also an increase of 54%. Similarly, the total annual additional welfare payments due to 

informal carers being out of the labour force was estimated at AU$132 million (95% 

CI: $140 – $124 million) increasing to AU$180 million in 2030 (95% CI: $170 - $189), 

an increase of 37% (Table 3). The Australian government provides a Carers Allowance, 

and Carers Payment, as well as rent assistance and family payments, meaning informal 

carers who are not employed may have a non-zero income. 

Discussion: 

The motivation behind this study was to estimate the impact of informal caring of back 

pain for Australians aged 15-64, projected to future years (2015 to 2030). Modelling 

conducted in this study estimated that carers of people with back pain received only 

35% of the median weekly income of full-time employed non-carers in 2015 ($445 

versus $1,280; Table 1). By 2030, carers of people with back pain were projected to 

receive only 33% of the median income of full-time non-carers ($495 versus $1502). 

The median total weekly welfare payments were $360 for carers, increasing to $394 in 

2030 (9.4% increase). As expected, the median welfare payment for full-time employed 

non-carers was $0. It is important to note that growth in lost income, compared to the 

relatively smaller increase in welfare payments, means that the income gap between 

carers and those in the workforce, is likely to widen leading to compounding inequality 

between informal carers and non-carers. 

Economic impacts of back pain 

Previous international studies have estimated that in aggregate, because back pain is a 

common condition, it is also very costly [16], and costs are increasing [13; 33]. A 

number of studies have estimated productivity losses due to chronic back pain, using a 

variety of methods [10; 14; 16; 18; 19], however, few studies have estimated costs of 

informal care for back pain. A review of the costs of low back pain [10] estimated a 
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range of national level indirect costs from $7,400 million in a study from 2004 [20] to 

$28,170 million in the USA, in a 1996 study [21]. Studies on back pain in Australia 

have estimated lost productivity, savings, and reduced wealth [26; 34]. However, these 

studies described the impact of back pain on patients, here we provide estimates of the 

costs due to informal caring. The indirect costs of back pain for all Australians aged 45 

to 64 years old, who retire early because of it, were estimated at a total income loss of 

$2,931 million per year in 2015 which was estimated to increase to a total income loss 

of $4,660 million per year in 2030 [25]. If we add the indirect costs of Australian 

informal carers, who stay out of the workforce to provide care for those with back pain, 

the total estimated indirect costs of back pain will approximately increase by 8.5% to 

about $5,058 million per year in 2030.  

Informal carers and back pain 

The few previous studies on informal caring for people with back pain have also 

reported large economic impacts, yet are decades old and used different methods. One 

UK study on the cost-of-illness of back pain from 1994 estimated that informal care 

had a total cost of £1.56 billion, although this study used different methodology and 

was conducted decades earlier [16]. This UK estimate assumed one hourly rate of pay 

for each informal carer, and multiplied this by the estimated hours out of the workforce 

due to caring. In contrast, we used survey data to capture individuals who were out of 

the workforce due to informal care of back pain, and then modelled the lost income of 

informal carers matching incomes based on the carers specific age, gender and 

education level. A recent Australian study estimated economic impacts for informal 

carers of all conditions and resultant lost productivity, but this study reported on many 

chronic conditions, not exclusively back pain [28]. Informal care of people with back 

pain leads to not only reduced workplace productivity, but also physical impacts, 

isolation and reduced mental health [22; 31]. Additionally, it is noteworthy that the 

back pain of the carer can be aggravated, or caused, by the act of caring [23]. 

The impact of a disability such as back pain on work force productivity is likely to 

increase with age. The results from this study confirm the conclusion of previous 

studies, that informal care for a person with a chronic condition can lead to reduced 

employment and income [24; 28]. Similarly, a larger proportion of informal carers of 

people with back pain are women than men. This is true in the present study and for all 



 9 

chronic conditions [28]. Given a large proportion of women are reported to retire with 

little personal savings and reduced superannuation due to broken careers, compared 

with men [9], this leads to greater disparity in wealth between men and women, as well 

as between carers and non-carers. Interventions for back pain and their carers would be 

beneficial for preventing increasing income inequality and compounding disadvantage. 

Limitations 

This study has several limitations. First, the data in the Survey of Disability Ageing and 

Carers (SDAC) survey are self-reported by carers. Nevertheless, this is a commonly 

used method, particularly for workforce participation studies [28], and previous papers 

recognized this approach as reliable [32]. One study that compared the self-reported 

health measures with other objective health measures for their relationship with 

workforce participation reported that self-reported data were no less reliable than 

objective measures [3]. Further, most informal carers were providing more than 20 

hours of care per week, and thus would be unlikely to be able to work given these time 

limitations. 

Second, this study does not report on the non-economic costs of back pain. Caring has 

an impact on the carer’s health and wellbeing as well as a societal impact through the 

absence of work force participation [12]. Also, survey data is taken from a subset of the 

population, although the dataset has been weighted by age, gender and education level 

to reflect the general Australian population. Our study was limited to ages 15 to 64 

years, only cared for people in the same household, and only captures the formal 

economy, not lost leisure time. Being a carer can also increase the risk of their own 

back pain [23], yet these impacts are beyond the scope of this study which focuses on 

informal carers. Further, while back pain may not be the sole chronic condition in many 

recipients of care, in the survey, respondents identified back pain as their main chronic 

condition. We have only included the impact on carers where back pain was reported 

as the main condition of the person being cared for. Carers of persons reporting chronic 

pain as a co-morbidity were not included in this analysis. 

Implications: future directions and policies. 

Although economic impacts of back pain are known, the impact of provision of care 

and services for carers has rarely been quantified. Policies that prevent or provide more 
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effective treatment for back pain, or, for example, make it possible for patients with 

back pain to return to the work force, will also improve the informal carers mental 

health and quality of life [4; 7]. Policies to improve productivity of carers may include 

improved interventions or treatments to prevent long-term back pain, increased 

awareness of informal carers rights to leave provisions and flexible working 

arrangements, and improved access to replacement care and respite services [5]. The 

increase in an ageing population, both in absolute numbers and as a proportion of the 

overall population means that in future, interventions and policies addressing back pain 

will be even more important than at present. 

Back pain is a common condition and increasing in both numbers and the proportion of 

total population, meaning policies which address back pain have the potential to 

improve the well-being of increasing numbers of people. One review on the 

epidemiological and economic burden of back pain in France, Germany, Italy, Spain 

and the UK reported prevalence estimates for chronic low back pain of 5.9% for Italy 

and 6.3-11.1% for the UK [14]. This high prevalence, from 5.9% to 11.1% has 

significant impacts on capacity to work and care requirements, and thus policies 

addressing informal care of people with back pain may play a significant role in 

increasing the productivity of a country. Thus, early treatment and intervention of back 

pain may mean that a proportion of carers could return to the workforce. The resultant 

increased taxation revenue and decreased welfare would be one step towards offsetting 

health costs of an ageing population, as suggested by the Intergenerational Report [8]. 

Economic modelling can be used to see the effects of different interventions and types 

of health care for patients with low back pain, and to influence these pathways to 

increase quality of life for patients, and their carers [29]. By investing in strategies to 

prevent and treat back pain, and allow informal carers to return to work, this may lead 

to associated increased mental, physical health and economic benefits for both carers 

and people with back pain. Quantifying economic impacts of caring is important as 

back pain is one of the most common conditions [33], its prevalence is increasing with 

an ageing population, and indirect costs are amongst the highest costs of conditions 

studied [16]. 

Conclusion 
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Back pain is a major problem globally and an ageing population means that informal 

care requirements for people with back pain will increase in future. Informal carers 

staying out of the work force to provide care for people with back pain lead to a large 

and rising economic burden in future. Policies addressing prevention and treatment of 

back pain, and support for informal carers returning to the workforce are crucial as 

global populations age and health resources become increasingly scarce, to prevent the 

widening gap between carers and non-carers. 
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Tables and Figures 

 

 
Figure 1. Inputs and output models and data comprising Care&WorkMOD, including 
data from the Surveys of Disability, Ageing and Carers, as well as models APPSIM, 
providing socio-demographic trends, and STINMOD, providing economic data, 
combined with the 2015 Intergenerational Report, providing labour force trends. 
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Figure 2. People not in the labour force due to providing informal carers of back pain, 
by gender, of 37 186 Australians aged 15–64 years surveyed in 2015, projected to 2030. 
Numbers represent the primary carers of the usual resident (i.e. they live with) care 
recipients, and are weighted by age, gender and education level to represent the total 
Australian population.  
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Table 1: Average and median weekly total income, welfare payments and taxes paid by individuals, Australian population aged 15-64 years, (in 
2015 $). Data show estimates for non-carers employed full-time, non-carers employed part-time, and those not in the labour force due to 
informal caring responsibilities. 
  

N 2015 2020 2025 2030 

Labour force status Survey 

records 

Weighte

d pop. 

Mean SD Median Weighted 

pop. 

Mean SD Median Weighted 

pop. 

Mean SD Median Weighted 

pop. 

Mean SD Median 

Weekly total income ($) of individuals 

Employed full-time, 
non-carers 

51,455 7,362,00
0 

1544 1,611 1,280 8,002,000 1,625 1,677 1,340 8549,000 1,727 1,773 1,41
0 

9,028,000 1854 1820 1502 

Employed part-time, 
non-carers  

22,120 3,116,00
0 

647 83 488 3,158,000 714 915 550 3390,000 752 976 576 3,592,000 799 1041 623 

Not in the labour force 
due to informal caring 

78 8,044 425 168 445 8,521 432 181 458 9,269 453 184 477 10,069 474 184 495 

Total weekly welfare payments ($) 

Employed full-time, 
non-carers 

51,455 7,362,00
0 

26 81 0 8,002,000 26 80 0 8549,000 27 83 0 9,028,000 27 83 0 

Employed part-time, 
non-carers  

22,120 3,116,00
0 

80 142 6 3,158,000 81 142 6 3390,000 81 142 6 3,592,000 81 143 6 

Not in the labour force 
due to informal caring 

78 8,044 332 219 360 8,521 333 223 347 9,269 347 225 365 10,069 363 228 394 

Total weekly tax payments ($) 

Employed full-time, 
non-carers 

51,455 7,362,00
0 

357 519 254 8,002,000 378 557 265 8549,000 405 601 280 9,028,000 439 641 302 

Employed part-time, 
non-carers  

22,120 3,116,00
0 

72 287 4 3,158,000 83 315 10 3390,000 87 338 11 3,592,000 94 361 16 

Not in the labour force 
due to informal caring 

78 8,044 1 8 0 8,521 0 12 0 9,269 0.7 12 0 10,069 1 12 0 
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Table 2: Differences in mean weekly income (adjusted for age, sex and education) by labour force and carer status, Australian population aged 15-64 years, (in 2015 $). 

Estimates are not directly calculated from Table 1 as Table 2 values have also been adjusted for age, sex and education. 
 

2015 2020 2025 2030 

Labour force and carer status $ difference 95% CI $ difference 95% CI $ difference 95% CI $ difference 95% CI 

Weekly total income ($) of individuals 

Difference between employed full-time 
non-carers and those not in the labour force 
due to informal caring 

890 (769; 1048) 933 (809; 1091) 1002 (870; 1167) 
1079 (944; 1256) 

Difference between employed part-time 
non-carers and those not in the labour force 
due to informal caring 

294 (206; 407) 316 (228; 438) 336 (250; 447) 363 (274; 471) 

Total weekly welfare payments ($) received by individuals 

Difference between employed full-time 
non-carers and those not in the labour force 
due to informal caring 

-352 (-365; -337) -355 (-369; -340) -368 (-382; -354) -384 (-397; -371) 

Difference between employed part-time 
non-carers and those not in the labour force 
due to informal caring 

-302 (-323; -278) -304 (-325; -282) -317 (-338; -295) -332 (-352; -311) 

Total weekly tax payments ($)  

Difference between employed full-time 
non-carers and those not in the labour force 
due to informal caring 

265 (221; 332) 272 (228; 335) 293 (246; 359) 318 (266; 386) 

Difference between employed part-time 
non-carers and those not in the labour force 
due to informal caring 

84 (58; 125) 86 (61; 126) 91 (66; 126) 95 (71; 129) 
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Table 3: National lost income, tax and increased welfare payments due to primary carers of people with back pain not being in the labour force, 

Australians 15-64 years old, with 95% confidence intervals (in 2015 $ millions). 

 
2015 2020 2025 2030 

Cost $ million 95% CI $ million 95% CI $ million 95% CI $ million 95% CI 

Individuals: Lost 
income 

258 (207; 321) 288 (233; 357) 340 (277; 415) 398 (329; 483) 

Government: Lost 
tax payments 

78 (61; 103) 85 (67; 113) 101 (79,129) 118 (93; 151) 

Government: 
Increased welfare 
payments 

132 (140; 124) 140 (148; 131) 158 (167; 149) 180 (189; 170) 
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