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ABSTRACT 

 

Objective: This study sought to evaluate the additional direct healthcare 

costs for children associated with any medical condition or disability that 

lasted six months or more. This study investigated the cross-sectional 

relationship between any medical condition or disability and healthcare 

costs among children aged 0 to 17 years and longitudinally assessed 

whether costs increase with an increase in the duration of the prevalence 

of medical conditions or disability. 

Data sources and study setting: Study participants are 9224 children of 

Birth (B) and Kindergarten (K) cohorts from the nationally representative 

Longitudinal Study of Australian Children for whom the linked Medicare 

costs data are available. The children were followed in consecutive eight 

and seven waves for the B and the K cohort, respectively, and the pooled 

number of observations was 54285.  

Study design: The influence of medical conditions or disabilities on 

healthcare costs over 14 years for the B cohort and 12 years for the K 

cohort were estimated using generalized linear models. All models are 

controlled for demographic, socioeconomic, and several selected child 

medical conditions.  

Principal findings: From the participants of the B and K cohort, the 

prevalence of the medical condition or disability varies, ranging from 5 to 

16%, across different age groups. However, this prevalence is 9.2% among 

the pooled observations of all the waves of this study for children aged 0-

17 years.  In both cohorts, the duration of medical conditions and treatment 

had a strong influence on increasing the excess healthcare costs. Among 

the study children, the excess Medicare costs per child per year across the 

tenure of 0-16 years of age having any long-term medical condition or 

disability is $3125. At the population level, the estimated total excess 

Medicare costs associated with the medical condition or disability among 0-

17 year-old children are, on average, $170 million/year.  



Conclusions: Long-term medical conditions or disability incurs an 

additional financial burden on the public healthcare system. In Australia, at 

the population level, these high excess healthcare costs are evident for all 

ages of childhood. The estimated excess healthcare costs provide a further 

economic justification for promoting preventive efforts to reduce the 

incidence of any medical condition or disability at early ages.  

Keywords: children, healthcare cost, Medicare Benefits Scheme, 

Pharmaceutical Benefits Scheme, medical condition, disability  

  



INTRODUCTION 

Long-term medical conditions or disabilities are the leading cause of disease 

burden among children. The 2004 study of the Global Burden of Disease 

estimated that a total of 5.1% (93 million) children aged 14 or under lived 

with moderate or severe disability, amongst 0.7% (13 million) survived 

with a severe medical condition (WHO 2008). In Australia in 2018, 7.7% 

(357,500) of children under 15 years had experienced a medical condition 

or disability with varying levels of severity conditions [1]. The onset of 

medical conditions established earlier in life can influence both adult health 

and economic success and may impact the outcome on socioeconomic 

status in the long run [2]. However, the roles of the timing and duration of 

medical conditions or disabilities among children on their healthcare costs 

are unclear.  

The impact of medical conditions or disabilities on society is immense, and 

it imposes huge financial pressure on the healthcare system. The cost of 

illness for children’s medical condition or disability could be determined 

using the economic assessment approach, which includes two aspects: 

healthcare (direct cost) and societal (indirect cost). The direct cost 

comprises the assessment of the cost of patient care, whereas the indirect 

cost includes the cost of non-patient costs, such as loss of productivity [3]. 

The Australian healthcare system is ideal for analyzing the direct healthcare 

costs since the system is very comprehensive and more than 99% of the 

population has full Medicare support. Furthermore, the Longitudinal Study 

of Australian Children (LSAC) captured information on childhood disability 

and has established the data linkage of the respondents with Medicare data. 

Thus, any medical condition or disability prevalence and associated 

healthcare costs, which included MBS and PBS costs, could be analyzed.  

However, to the best of the knowledge of the authors, studies on the direct 

and indirect costs of medical conditions or disabilities are very limited, 

especially among children or adolescents in Australia. Vu et al. (2020) 

estimate the costs of disability in Australian adults by using the Standard 



of Living and a dynamic model approach. There are a few studies evaluating 

the healthcare costs from Medicare data on obesity, ADHD, mental health, 

and sleep problems in children in Australia [4-8]. In US setting, hospitals 

costs had been made available for a research study, however those were 

for asthma hospitalizations, not for consolidated long-term health 

conditions or disabilities. These childhood asthma hospitalization data were 

between 2000 and 2009, which depicted that nationwide hospital expenses 

increased from US$1.27 billion to US$1.59 billion, though the rate of 

hospitalization decreased during this period by 13 percent [9]. There are 

two cost of illness studies in Portuguese setting for asthma [10, 11]. The 

study on children found that the mean annualized cost per child for asthma 

was €929.35 for direct costs and €230.70 for indirect costs, while for adult 

the costs were much less; per adult €708.16 a year, with indirect costs 

representing 7%. In the context of Australia, there are scarcity of hospital-

based direct cost of illness data. However, the Medicare data on direct 

health care costs can be linked with LSAC data. As LSAC datasets contain 

information on medical conditions or disabilities of Australian children, a 

comparative analysis on healthcare costs can be performed on this type of 

morbidity.  

 

This study spanned from age 0 to age 16, covering a longer period of 

children’s data. This length of study provides a whole childhood perspective 

that includes early childhood and adolescence and gives an in-depth insight 

into when and how associations develop between disability and health care. 

Hence, the objective of this study is to evaluate how and when the total 

healthcare costs vary by disability status over the childhood period by 

examining the longitudinal relationship between healthcare costs and 

disability status. We would also model costs to the population level to 

estimate the total healthcare costs, which included costs of the federal 

government for all Australian 0- to 16 -year-old children. This study would 

aid policymakers in building dynamic programs for children with any 



medical condition or disability to lessen their health burden, improve their 

performance, and reduce caregiver and society productivity losses. 

 

METHODS 

Data and setting 

The LSAC is a national household survey of Australian children that 

biennially collects information on the health and learning development of 

Australian children. This study was launched in 2004 with two cohorts, 

where B cohort children were at age 0–1 year, and the K cohort children 

were at age 4–5 years. The LSAC data were collected from the parents or 

caregivers of the children of participating households and from the children 

themselves (from age 12 onward) through self-completed questionnaires 

or face-to-face interviews with trained interviewers. A multi-stage stratified 

sampling technique was used to select the LSAC respondents, where 

postcodes were stratified by state/territory and by metropolitan and 

nonmetropolitan area. A set of postcodes from each stratum were randomly 

selected, and then children (in the desired age cohort) were randomly 

selected from the Medicare enrolment database within each selected 

postcode. One child per household was included in the sample. Details of 

the LSAC survey are available elsewhere [12]. Parent consent was obtained 

at wave 1, with 97% providing additional consent for data linkage with the 

child’s Medicare records, the national government health scheme that 

subsidizes virtually all Australians for visits to family doctors or specialists, 

and prescription medications. The Longitudinal Study of Australian Children 

was approved by the Australian Institute of Family Studies Ethics 

Committee. This study utilizes data from eight waves of the B cohort and 

seven waves of the K cohort until 2018. The LSAC databases were linked 

to each child’s Medicare records, from which the study collected the 

healthcare cost data. This study considered pooled data of the waves of the 



B and K cohort for analyzing the longitudinal healthcare services costs 

associated with any medical conditions or disability.   

LSAC captured the medical conditions or disabilities that had lasted or were 

likely to last for six months or more from wave 1 of both B and K cohorts. 

A total of 4,742 children of the K cohort and 4482 children of the K cohort 

were linked to Medicare records and therefore eligible for inclusion in this 

study, constituting the total primary sample as 9224. Considering the 

subsequent followed up of eight waves from B and seven waves from the 

K cohort, the eligible total pooled sampled children was 54285. The number 

of children who were present for all the surveys until 2018 was 1818 for 

the B cohort and 1722 for the K cohort. The longitudinal any medical 

condition or disability persistence analyses were carried out with these 

samples. 

Outcome variable: healthcare cost 

The healthcare costs to the Australian government through its universal 

healthcare system were obtained from the Medicare database, into which 

≈98% of children nationwide are enrolled by one year of age [6]. Costs 

were the subsidies for healthcare services/attendances (Medicare Benefits 

Schedule [MBS]) and prescription medications (Pharmaceutical Benefits 

Scheme [PBS]). The Federal Government subsidizes all sorts of medical 

care costs (including all general practitioners plus a large proportion of 

pediatrician visits) of virtually all Australians through the MBS, with only 

≈15% of the costs paid by the patient. The government pays around 83% 

of the costs of approved pharmaceuticals for around 75% of all 

prescriptions dispensed in Australia, with the remainder paid by the patient 

[6, 13].  

In the data depository, the costs of LSAC study children were accumulated 

continuously, but the medical condition or disability status was measured 

in the biennial surveys. Hence, for the age-group-wise excess healthcare 

costs analyses, costs data were collapsed into eight 24-month bands for 

the B cohort and seven 24-month bands for the K cohort, during which the 



child’s medical condition or disability status was also measured. This study 

used the Australian Bureau of Statistics consumer price index to inflate the 

healthcare costs to 2018 Australian dollars. For any medical condition or 

disability persistence analyses, cost implications against the duration of 

medical condition or disability were examined using the inflation-adjusted 

total costs only for those individuals who were present in all the waves (B 

cohort: birth to 14th birthday; K cohort 4th to 16th birthday). This study 

conducted analyses on total Medicare (MBS + PBS) costs in the models 

instead of conducting separate analyses for MBS and PBS costs because 

MBS accounts for 97% of total Medicare costs [6].  

Key independent variable: long-term medical condition or disability 

The incidence of long-term medical condition/disability and disability 

limiting activities that had lasted, or were likely to last, for six months or 

more were included as any medical condition or disability. Sight problems, 

hearing problems, speech problems, blackouts, difficulty learning, limited 

use of arms or fingers, difficulty gripping, limited use of legs and feet, other 

physical conditions, or other disfigurements, shortness of breath or 

breathing difficulties, chronic or recurring pain or discomfort causing 

restriction, a nervous condition causing restriction, head injuries and long-

term effects as a result of head injury, stroke or other brain damage causing 

restriction, other long-term conditions causing restriction, or other long-

term treated conditions such as arthritis, asthma, heart disease, 

Alzheimer’s disease, dementia, etc. which have lasted or are likely to last 

for six months or more constitute the long-term medical conditions or 

disability status. A dichotomous variable was generated and coded with the 

value 1 for having any of this medical condition or disability and 0 for not 

having any of these conditions. For this study, wave 1 to 8 data were 

collected for the B cohort, and wave 1 to 7 data were collected for the K 

cohort children.  

Further, the study children were also categorized as follows: (i) no 

disability, (ii) sensory disability only, (iii) physical disability only, (iv) 



psychological disability only, (v) other long-term conditions, and (vi) 

multiple disabilities, to perform the healthcare costs analysis by these 

categories of disabilities. Children with sight problems not corrected by 

glasses/lenses, speech problems, and hearing problems were grouped into 

sensory disabilities. In the physical disability category, we considered the 

following: any disfigurement or deformity, limited use of arms or fingers, 

limited use of feet or legs, difficulty gripping things, and any condition that 

restricts physical activity or physical work (for example, back problems, 

migraines), and shortness of breath or difficulty breathing. In the category 

of psychological disability, the following were included: any mental illness 

which requires help or supervision, a nervous or emotional condition that 

requires treatment, long-term effects as a result of a head injury, stroke, 

or other brain damage, and blackouts, fits or loss of consciousness. 

Difficulty learning or understanding things, a long-term condition or ailment 

which is still restrictive even though it is being treated, and any other long-

term condition such as arthritis, asthma, heart disease, Alzheimer’s 

disease, dementia, and chronic or recurring pain were considered in the 

category of other long-term conditions.  

Control variables 

A range of demographic, socioeconomic, and child health characteristics 

were included in the analytical model with an aim to isolate the influence 

of medical condition or disability status on Medicare costs. These include 

indicators of gender, low birth weight, breastfeeding, residential status, 

language spoken at home, both parents at home, and socioeconomic 

position. Among these characteristics, gender, low birth weight, 

breastfeeding, and language spoken at home were taken from the first 

survey and time-invariant. Low birth weight (<2500 g) and breastfeeding 

status (<6 months) were included in the model to account for the 

underlying determinants of child health, as these characteristics increase 

the risk of multiple health morbidities [14, 15]. The attributes of language 

spoken at home, whether single parent at home, and socioeconomic 



position score of the parents were included in the model to control for 

ethnicity, cultural differences, and access to health promotion information, 

which have all been shown to impact child’s health [16, 17]. Further, the 

attributes of whether the child resides in an inner-regional, rural, or remote 

Australia were also included in the model to account for the accessibility of 

medical services. For consistency, the same control variables were used 

throughout the analyses. 

 

RESULTS 

The associations between any medical condition or disability status and 

total healthcare costs were examined using generalized linear modeling 

(GLM) with the combination of log link and gamma distribution. We opted 

for this modeling option as Au and Nicole (2013) reported that this is the 

best-fitting model for analyzing healthcare cost data [4]. The regression 

models were then adjusted for covariates in two stages which constitute 

the base model and substitute model. These covariates have been 

described in the control variable section. Using the GLM mean estimates 

per child and prevalence rates from this study, we also modeled the costs 

to the population level to estimate the total Medicare costs accrued by all 

children from wave 1 to 8 and showed how much may have been avoided 

had all children had no medical conditions or disability. This study also 

devised the dynamic model to estimate the persistency of long-term 

medical conditions by the duration of the morbidity. The reference group 

was children having no long-term medical condition at all eight waves for 

the B cohort and seven waves for the K cohort. Sample weights were 

employed in all the analyses using STATA survey techniques to take into 

account both the unequal likelihood of children being selected, recruited, 

and retained in subsequent waves and adjustment for non-response (refer 

to the data user guide of LSAC). All data were analyzed using Stata 16. 

Results 



The prevalence of having any medical condition or disability is 9.2% among 

the pooled observations of all the waves of this study children, aged 0-1 to 

16-17 years (see Table 1). However, across different age groups, the 

prevalence of the medical condition or disability varies, ranging from 6 to 

16% (see Figure 1). The higher prevalence was observed in the 4-to-7-

year age group. Table 1 also shows that among the children having any 

medical conditions or disability, low birth weight (10.0%), breastfed less 

than six months (54.7%), mothers not in the labor force (42.4%), and 

single parents (21.5%) are more prevalent compared to the children having 

no long-term medical condition or disability. From the pooled data, the total 

healthcare cost (MBS + PBS) among all children in a two-year period was 

$856, while it was $1,611 among the children who had at least a medical 

condition or disability.  

 

  



Table 1. Descriptive Statistics of Explanatory Variables from pooled data 
(eight waves for B cohort and seven waves for K cohort) 

Characteristics All Children Children having any medical condition 
or disability 

Yes No 
Number of children in the first wave, B+K 
cohort (n) 

9224 1193 8031 

Pooled number of observations (n) 54258 4924 49361 
Having any medical condition/disability 
(%) 

   

Yes 9.2 - - 
No 90.8 - - 

Age, years 8.7 
(0.022) 

8.0 (0.073) 8.7 (0.023) 

Sex, male (%) 51.4 59.5 50.5 
Low birthweight, <2500 gm (%) 6.9 10.0 6.6 
Breastfed < 6m (%) 48.5 54.7 47.9 
Language spoken at home (%) 

   

Speaks English - ref 87.0 92.0 86.5 

European language 3.8 2.8 3.9 
Other language 9.2 5.2 9.6 

Remoteness of residence (%) 
   

Major Cities of Australia - ref 67.3 64.3 67.6 
Inner Regional Australia 20.6 22.5 20.4 
Outer Regional Australia 10.7 12.0 10.6 
Remote Australia 1.4 1.2 1.4 

Mother’s characteristics 
   

Education (%) 
   

Has university degree - ref 29.1 22.5 29.7 
Has diploma/certificate 42.5 44.1 42.3 
High school graduate 9.9 10.1 9.9 
Did not finish high school 18.5 23.3 17.8 

Employment (%) 
   

Work full time 32.1 25.9 32.7 
Part-time 36.7 31.7 37.2 
Not in the labor force/others 31.2 42.4 30.1 

Single Parents (%) 17.1 21.5 16.6 
Carer Allowance (%) 4.8 17.1 3.6 
Total mean healthcare cost in two-year 
span ($) 

   

MBS 747 (4.9) 1231 (26.9) 697 (4.5) 
PBS 109 (6.9) 381 (57.9) 81 (4.7) 
Total Medicare 856 (8.9) 1611 (66.5) 779 (6.9) 

Values are mean (SE) unless otherwise specified. MBS, Medicare Benefits Scheme. PBS, 
pharmaceutical benefits scheme. Total Medicare costs = MBS + PBS. Costs are in 2018 $AUD. 

 



 

Figure 1: Longitudinal prevalence of having any medical condition or 
disability over age among the pooled children 
 

The cost differences in healthcare services between children having 

any medical condition or disability and having none of them were 

significantly evident across all the age groups, as shown in Table 2. At all 

ages, the healthcare costs, as well as the cost differences, rose as children 

grew older. For example, among the age group of 0-1-year-old children, 

the 2-year costs accrued by the children who had any medical condition or 

disability were $520 higher compared with children having no medical 

conditions or disability. This cost difference was $876 for children aged 18-

19 years who had long-term medical conditions or disability. Table 3 shows 

the healthcare cost differences between children having a particular type of 

medical condition or disability and having none of them. It is observed that 

among different types of disabilities, children with psychological and 

multiple disabilities incur higher excess healthcare costs.  
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Table 2. Two-year total Medicare costs ($ mean (SE)) per child by age 
group and any medical condition or disability status 

Age 
(years) 

Children by 
age group 

GLM model results for mean total Medicare expenditure (A$) over 
two years 

  
Having long -term medical 

condition or disability 
Mean Difference 

(95% CI) 
P-value  

  
No Yes 

    $ Mean (SE) $ Mean (SE) 

Pooled observation of B and K cohort 
   

0-1 4,742 572 (7) 1092 (52) 520 (419, 622) <0.001 
2-3 4,175 619 (5) 1182 (55) 563 (454, 673) <0.001 
4-5 8,509 660 (5) 1260 (58) 600 (484, 716) <0.001 
6-7 7,608 708 (6) 1353 (62) 644 (520, 769) <0.001 
8-9 7,380 758 (9) 1448 (68) 690 (556, 823) <0.001 
10-11 6,956 807 (12) 1542 (73) 734 (592, 877) <0.001 
12-13 6,716 862 (17) 1646 (80) 784 (631, 937) <0.001 
14-15 5,684 919 (21) 1754 (89) 836 (671, 1000) <0.001 
16-17 2,515 963 (25) 1839 (95) 876 (703, 1049) <0.001 

Total excess costs across 0-16 year children in 2-year spans: A$6247  

Table 4 shows the population level excess costs incurred by the children 

having any medical condition or disability derived from the individual level 

data using the 2018 population of children in different age groups. This 

study projected the total excess Medicare costs associated with having any 

medical condition or disability to be approximately $340 million every two 

years or $170 million/year on average. These cost differences were higher 

among the age groups of 4-7 years old children. Table 6 shows the costs 

of the persistence of having any medical condition or disability compared 

with children having no medical condition or disability. Compared to the 

children having no medical condition or disability, peers having a medical 

condition or disability persistently for three or more waves had excess 

healthcare costs of $6,208 during the length of this study tenure 

(approximately 14-16 years), estimated from the 3540 children of B and K 

cohort who participated in all the waves in this study.   Table 5 shows the 

estimated population level excess healthcare costs that might incur by type 

of disabilities. According to the findings, it is revealed that children suffering 

from multiple disabilities spend most of the excess healthcare costs. 



Table 3. Two-year total Medicare costs ($ mean (SE)) per child by age group and any health condition or disability status in 
the Pooled observation of the B and K cohort (N=54285) 

Age 
(years) 

Children by 
age group 

GLM model results for mean total Medicare expenditure over two years 

  
A$ Mean (SE) costs by the category of having long-term medical conditions or 

disability 
Mean Difference (SE) across the different categories  
compared to the children with no disabilities (A$m) 

p-value 

    No 
disability 

Sensory only Physical only Psychological 
only 

Long-term 
conditions 

only 

Multiple 
(two or 
more 
types) 

Sensory 
only 

Physical 
only 

Psychological 
only 

Long-term 
conditions 

only 

Multiple (two 
or more 
types) 

 

0-1 4,742 577 (5) 745 (29) 885 (42) 1272 (79) 1086 (37) 1506 (194) 168 (26) 309 (37) 695 (85) 509 (38) 929 (201) <0.001 

2-3 4,175 622 (4) 804 (30) 955 (44) 1372 (84) 1171 (41) 1625 (211) 182 (28) 333 (40) 750 (91) 549 (41) 1003 (218) <0.001 

4-5 8,509 661 (4) 854 (31) 1015 (47) 1458 (89) 1245 (44) 1727 (225) 193 (30) 354 (43) 797 (97) 584 (43) 1066 (231) <0.001 

6-7 7,608 708 (5) 915 (33) 1087 (50) 1562 (94) 1333 (49) 1849 (243) 207 (32) 379 (46) 853 (104) 625 (46) 1141 (249) <0.001 

8-9 7,380 756 (7) 977 (35) 1161 (53) 1667 (100) 1424 (54) 1975 (262) 221 (35) 405 (49) 911 (111) 667 (50) 1218 (267) <0.001 

10-11 6,956 803 (10) 1038 (37) 1233 (57) 1771 (106) 1512 (60) 2098 (281) 234 (37) 430 (52) 968 (118) 709 (53) 1294 (285) <0.001 

12-13 6,716 856 (13) 1106 (40) 1314 (61) 1887 (113) 1611 (67) 2235 (302) 250 (39) 458 (55) 1031 (126) 755 (57) 1379 (306) <0.001 

14-15 5,684 910 (17) 1175 (44) 1397 (66) 2006 (121) 1713 (76) 2376 (325) 266 (42) 487 (59) 1096 (134) 803 (61) 1466 (327) <0.001 

16-17 2,515 953 (20) 1231 (47) 1462 (71) 2100 (128) 1793 (83) 2488 (343) 278 (44) 510 (62) 1148 (141) 841 (65) 1535 (344) <0.001 

 

  



Table 4. Estimated total Medicare costs ($) over two years for the 
Australian population aged 0-17 years 

Age (years) Australian 
Population 

$AUD Costs in millions 
Estimate (95% CI) 

Excess above cost of children 
having no medical condition or 

disability (95% CI) (A$m) 
    No  Yes 

0-1 642101 335.2 (327.8 to 342.7) 18.6 (15.4 to 21.7) 
2-3 642327 363.0 (356.9 to 369.0) 31.4 (25.9 to 36.9) 
4-5 641283 356.1 (350.8 to 361.5) 61.5 (50.8 to 72.1) 
6-7 639256 399.3 (392.5 to 406.1) 50.0 (41.4 to 58.5) 
8-9 632190 447.9 (437.5 to 458.3) 33.5 (27.9 to 39.1) 

10-11 595542 466.9 (453.0 to 480.9) 39.5 (33.1 to 45.9) 
12-13 573762 479.6 (461.6 to 497.6) 30.8 (25.9 to 35.7) 
14-15 581248 488.8 (466.5 to 511.1) 34.8 (29.3 to 40.3) 
16-17 623919 515.8 (489.7 to 542.0) 39.9 (33.6 to 46.1) 

 

Table 5: Estimated excess Medicare costs ($) over two years for the 
Australian population aged 0-17 years by type of disability  

Age 
(years) 

Australian 
Population 

Mean Difference (SE) across the different categories (A$m) 

Sensory Physical Psychological Long-term 
conditions 

Multiple  

0-1 642101 0.7 (0.6 to 0.9) 1.3 (1 to 1.6) 0.4 (0.3 to 0.5) 12.6 (11 to 14.2) 1.8 (1.1 to 2.5) 

2-3 642327 3.5 (2.6 to 4.4) 2.1 (1.6 to 2.6) 2.4 (1.9 to 2.9) 8.3 (7.3 to 9.4) 12.0 (7.2 to 16.9) 

4-5 641283 7.3 (5.4 to 9.3) 2.3 (1.8 to 2.9) 1.4 (1.1 to 1.6) 21.2 (18.4 to 24.1) 21.5 (12.8 to 30.1) 

6-7 639256 4.1 (3.1 to 5.1) 3.2 (2.5 to 4) 2.9 (2.3 to 3.5) 14.8 (12.8 to 16.8) 25.2 (14.9 to 35.4) 

8-9 632190 2.1 (1.6 to 2.5) 2.0 (1.5 to 2.4) 1.9 (1.5 to 2.3) 9.7 (8.4 to 11.1) 21.4 (12.7 to 30.2) 

10-11 595542 1.8 (1.4 to 2.2) 3.4 (2.7 to 4.1) 3.5 (2.8 to 4.1) 12.2 (10.5 to 13.9) 22.0 (13.0 to 31.0) 

12-13 573762 1.3 (1.0 to 1.5) 2.0 (1.6 to 2.4) 3.2 (2.6 to 3.8) 9.9 (8.5 to 11.3) 18.3 (10.8 to 25.8) 

14-15 581248 1.2 (1.0 to 1.4) 1.3 (1.1 to 1.5) 8.3 (6.8 to 9.8) 10.1 (8.6 to 11.5) 20.8 (12.3 to 29.3) 

16-17 623919 0.6 (0.5 to 0.7) 2.2 (1.8 to 2.6) 10.7 (8.7 to 12.7) 9.3 (8.0 to 10.7) 28.2 (16.6 to 39.7) 

Total (A$m) 22.6  19.9 34.5 108.0 171.2 



Table 6: Total Medicare costs across all waves per child by persistence of 
any medical condition or disability 

Any medical condition or disability 
persistence over all the waves 

  Total average healthcare costs accrued across 
all the waves (A$) 

(Both B and K cohort) 
 

GLM model estimates 
  n Mean (SE) Diff (95% CI) p-value 

Morbidity persistence 
characteristics 

 
Costs accumulated from age 0-1 year to 16-17 

years  
No medical condition or disability 
across all waves 

2275 5846 (99) reference <0.001 

Had any medical condition or 
disability for: 

    

One wave only 722 7816 (379) 1969 (1184 to 2755) 
 

Two waves 304 9500 (371) 3654 (2893 to 4414) 
 

Three or more waves 239 12054 (537) 6208 (5130 to 7285)   

 

The healthcare costs of Australian children associated with the different 

morbidities – ADHD, obesity, mental health, and sleep problem derived 

from existing studies, and the estimation results of this study are shown 

in Table 7. The total MBS and PBS costs show that ADHD and long-term 

medical conditions or disability incur very similar higher healthcare costs 

per year, $1123 and $1249, respectively, compared to other morbidities, 

which range from $47 to $455, if we consider excess costs across similar 

age groups (for example, here children of 2-9 years or 4-9 years age). 

However, if we consider children across the whole study duration, 0-17 

years of age, then the excess costs per child per year for any medical 

condition or disability is the highest, $3124.  Hence, while interpreting, 

we should be cautious as these are derived from different duration of 

years and from different age groups. 



Table 7: Comparison of healthcare costs of children associated with medical conditions or disability and other 
diseases adopted from different studies 

Study  Medical condition Age range and cohort Study 
method 

Excess cost per 
child of 

accumulated 
age group in 

two-year spans 
(A$) 

Excess cost per 
child of 

accumulated 
age group per 

year (A$) 

Cost at 
population 

level in two-
year spans 

(A$m) 

Sciberras et al. (2013) ADHD 4 to 9 years – K cohort GLM $2245 $1123 $24 
Sciberras et al. (2013) ADHD symptom 4 to 9 years – K cohort GLM $753 $377 $30  
Clifford et al. (2015) Overweight 2 to 9 years – B and K cohort OLS $214 $107 $13.7 
Clifford et al. (2015) Obese 2 to 9 years – B and K cohort OLS $409 $205 $11.0 
Au, Nicole (2012) Overweight/Obese 4 to 9 years – K cohort GLM $93 $47 $9.8 
Lucas et al. (2013) Mental health 4 to 9 years – K cohort GLM $909 $455 $4.7 
Quach et al. (2013) Sleep problem 4 to 7 years – K cohort OLS $226 $113 $11.0 

This Study  Long-term medical 
condition/disability  

4 to 9 years – B and K cohort GLM $1737 $869 $145.0 

This Study  Long-term medical 
condition/disability  

2 to 9 years – B and K cohort GLM $2497 $1249 $176.4 

This Study  Long-term medical 
condition/disability  

0-1 to 16-17 years of age – B and K 
cohort 

GLM $6247 $3124 $340.0 

 



DISCUSSION 

This is the first study in Australia to assess the healthcare costs associated 

with childhood long-term health conditions or disability in a nationally 

representative longitudinal sample. Our study reveals that long-term 

medical conditions or disabilities in children incurred significantly higher 

Medicare costs from the start of life – from birth. We discovered that the 

additional Medicare expenditures for any medical condition or disability per 

child are A$805 per year. The results also imply that the additional costs to 

the public health system brought on by the children’s disabilities amount to 

an annual average of $170 million. Our findings support previous studies 

that childhood overweight is connected with increased medical expenses 

[4, 18]. However, a US study found a decreased economic burden of 

asthma in children measured by the rate of hospitalization and in-hospital 

mortality [9].  

This study reveals that the mean cost differences of healthcare services for 

children with any medical condition or disability are significant from the 

very early ages – from birth – and increase over age, compared to the 

children having no medical condition or disability. In contrast, earlier 

studies conducted on the same cohorts of children aged 0-9 years revealed 

that the significant cost differences in BMI status and sleep problems were 

first evident at age 4-5 years [6, 8]. Healthcare cost studies on two other 

diseases, mental health, and ADHD, were not available from birth. These 

results reveal the severity of the cost burden for children with any medical 

condition or disability.  

Compared to the additional costs for other childhood conditions such as 

obesity (A$31 to 58 per child per year), sleep problems (A$45 per child per 

year), and mental health problems (A$182 per child per year), the 

individual excess costs were substantially higher (A$434 to 448 per child 

per year) for any medical condition or disability. This equates to children 

with any long-term medical condition or disability spending for their family 

doctors or specialists eight times or more high per year than children with 



obesity and sleep problems. Since treatment of both long-term medical 

conditions or disability and obesity typically involve multiple visits, and a 

recent study showed that it is uneven for primary and secondary care 

doctors to manage childhood obesity, these study findings warn health 

policymakers about the unusual healthcare load of long-term medical 

condition or disability in children and possible difficulty of manageability of 

this disease by the healthcare professionals.  

One of the key contributions of the study is the population level projection 

of excess healthcare costs of the Australian children. Total population level 

excess healthcare costs for this disease is A$191.2 million per year for 

children aged 0-16 years, which is higher than many other diseases (for 

example, obesity, mental health, and sleep problems) in children [5-8]. 

Though the prevalence of long-term medical conditions or disability is lower 

than obesity (overweight + Obesity), the total healthcare costs per child or 

population level for this disease is higher than obesity in children. This 

knowledge of total excess healthcare cost may help policymakers to 

perform the economic assessment or planning of any healthcare 

interventions. The comparative cost difference would also provide a clearer 

idea of disease-specific interventions and comparative target groups by age 

and their time of intervention. The substantial excess healthcare costs 

among the children with chronicity of these diseases would provide valuable 

additional information for intervention program design by the policymakers. 

Further, responses to the childhood long-term medical condition or 

disability epidemic, along with other diseases, may need to embrace 

‘proportionate universalism’ [19], that is, health intervention and 

promotion activities universally available to all should be offered alongside 

a package of interventions increasing in reach and intensity proportionate 

to the prevalence and severity of long-term medical conditions, disability, 

and other diseases [6].  

The current study has several strengths. This study provides unique 

evidence that disability is associated with much greater public costs for 



Australian children. The present study, the first of its kind in Australia, 

collated information on direct total healthcare costs, which includes general 

health practitioners, allied health costs, and medications as well as 

specialist services associated with disabilities in children to the Australian 

government. This study used 15 waves of data from a nationally 

representative two cohorts of Australian children (seven waves of the B 

cohort and eight waves of the K cohort) and linked records from Medicare 

to reveal disability-related healthcare expenses. Utilizing longitudinal and 

linked data on children’s disabilities and health care expenses over a 14-

year period is the study’s biggest strength, while available other healthcare 

cost studies from LSAC are of two to three waves only, spaning 4-7 years 

[5-8]. Utilizing longitudinal data with longer periods allowed for a more 

accurate estimation of health care expenses linked with disability than 

cross-sectional or shorter period longitudinal data. 

A limitation of the current study is it does not distinguish between MBS and 

PBS costs associated with child impairments. Besides, hospital costs were 

left out of this analysis since they are difficult to obtain at the individual 

level. Inpatient stays for this age range are uncommon, as such hospital 

costs may not add much [4]. Another aspect of this study is that it doesn’t 

focus on a single medical condition or disability in children. Given this 

criteria of this study, future research may concentrate on the excess 

publicly financed expenses associated with specific categories of children’s 

disabilities. 

Given the growing number of disabled children and the extra costs that 

society has to pay, the results of this study have important policy 

implications. The findings imply that the government should immediately 

implement policies to prevent and treat impairments in children. In addition 

to its potential benefits for health, preventing disability in children may also 

have significant financial implications. The National Disability Insurance 

Scheme (NDIS) is Australia’s first national disability program that provides 

financial support to people with disability, their families, and carers. The 



launch of the NDIS is a timely step in the right direction to reduce the 

societal and financial load. Additionally, this program will be helpful for the 

medical treatment of disabled children. If a child’s disability is treated, their 

medical care costs will likely go back to what they were when they were 

healthy. However, for the program’s sustainability, the government should 

ensure that funds are utilized fairly, equitably, and efficiently. 

CONCLUSION 

The current research provides an initial understanding of the substantial 

excess costs at the population level for the long-term health conditions and 

disabilities of Australian children. A fruitful promotion for restraining long-

term medical conditions or disability through the early years of life could 

yield substantial savings in public health expenditure. These research 

findings also contribute a baseline against which to judge the excess costs 

of providing treatments for children suffering from long-term medical 

conditions or disability.   
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