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Health and economic benefits of improving  
pre-hospital identification of stroke in Australian 
women: a modelling study
Thomas Gadsden1, Lei Si2,3, Emily R Atkins1, Cheryl Carcel1 , Xia Wang1, Stephen Jan1,4, Mark Woodward1,4, Laura E Downey1,4

In 2020, premature mortality and lost wellbeing due to stroke 
was estimated to cost $26 billion in Australia, while the direct 
financial costs amounted to $6.2 billion.1 Stroke among younger 

adults (ie, those aged < 65 years) has a disproportionately large 
economic impact by leaving patients disabled in their most 
productive years.2 In recent decades, the incidence of stroke 
among this population has increased globally and has been 
framed as a growing public health problem.3 While effective 
treatment is available for acute ischaemic stroke, delays in the 
pre-hospital setting are a major barrier to timely care.4

Around 80–85% of stroke cases5 in Australia are acute ischaemic 
stroke, for which intravenous thrombolysis (IVT) with tissue 
plasminogen activator (alteplase) is the current standard 
treatment for eligible patients and significantly improves 
the overall likelihood of a good stroke outcome, compared 
with usual care.6 However, the efficacy of IVT is highly time 
dependent, with treatment eligibility typically limited to within 
4.5 hours of stroke onset, and its effectiveness being greater the 
earlier it is administered.7,8 In Australia, where about 73% of 
patients with stroke were transported by ambulance to hospital 
in 2023, accurate identification of stroke by emergency medical 
staff (EMS) is critical to initiate timely treatment.9

However, identifying stroke is challenging due to the variable 
and often non-specific clinical presentations of stroke patients, 
as well as high rates of stroke mimics.10 Further, recognised sex 
differences in stroke epidemiology, presentation and risk factors11 
mean that women are more likely than men to be misdiagnosed 
by EMS,12-15 potentially leading to treatment delays.4,16 Whether 
these delays reduce women’s likelihood of receiving timely IVT 
treatment is debated. Some studies have reported lower IVT 
treatment rates among women compared with men,17-19 while 
others have found no difference,20,21 suggesting that observed sex 
differences might be attributed to sociodemographic and clinical 
factors, such as age, initial stroke severity and comorbidities.

Regardless, accurate assessment of stroke by EMS is essential 
for timely treatment. In Australia, only patients with 

suspected stroke receive priority transport (ie, blue lights 
and sirens) to thrombolysis-capable hospitals, accompanied 
by pre-notifications to facilitate rapid treatment.22,23 While 
all ambulance-transported patients are evaluated on arrival 
at hospital, patients who are suspected to have had a stroke 
typically arrive faster and are more likely to receive IVT 
and receive it sooner.24-26 Consequently, disparities in stroke 
identification and timely treatment can translate into significant 
health and economic loss. In this study, we aimed to explore the 
potential health and economic benefits of increasing ischaemic 
stroke identification rates among Australian women to match 
those experienced by men.

Methods

Study design

This modelled analysis was based on a study by Wang and 
colleagues,15 which linked ambulance emergency medical 
records and hospital admitted patient data to assess the accuracy 
of stroke identification by EMS in New South Wales, Australia. 
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Abstract
Objective: To estimate the long term gains in life years and quality-
adjusted life years (QALYs) and the cost savings that could be 
achieved if ischaemic stroke was identified in women with the same 
level of accuracy received by men, versus the status quo.
Design: Decision tree and Markov model decision analysis.
Settings, participants: Two arms including 5513 women aged 
under 70 years: a hypothetical scenario, in which women receive 
the same level of accuracy of stroke identification as men (yet 
experienced symptoms relevant to women); and the status quo. 
Transitions between post-stroke health states, recurrent stroke 
and death were made in 1-year cycles over 50 years from a societal 
perspective.
Main outcome measures: Years of life lived, QALYs and costs 
per patient in the hypothetical scenario relative to the status quo. 
Results were extrapolated to the national level based on the annual 
number of ischaemic stroke hospitalisations among women across 
Australia in the financial year 2020–21.
Results: Compared with the status quo, the hypothetical arm 
gained 0.14 years of life, gained 0.08 QALYs and saved $2984 per 
patient. At the national level, for the financial year 2020–21, this 
equates to 252 life years and 144 QALYs gained, and cost savings of 
$5.4 million. Outcomes were most sensitive to the probability of an 
accurate assessment of stroke, short term treatment costs, patient 
age, and transition probabilities to 90-day post-stroke health 
states.
Conclusions: Enhancing the timely and accurate identification 
of ischaemic stroke among Australian women in the pre-hospital 
setting would yield significant health benefits and cost savings to 
Australian society as a whole.

The known: Stroke is less likely to be identified by emergency 
medical staff in women compared with men among those who are 
younger than 70 years in New South Wales, Australia.
The new: This modelling study showed that if women received 
the same level of accuracy in terms of stroke identification as 
men, they gained life years, gained quality-adjusted life years and 
benefited from cost savings per patient from a societal perspective 
over a lifetime horizon, compared with the status quo.

The implications: Younger women experiencing stroke in 
Australia stand to gain health and economic benefits from more 
accurate stroke identification in the pre-hospital setting.
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Among adults younger than 70 years, EMS accurately identified 
28.9% of strokes in women (meaning they also had a subsequent 
clinical stroke diagnosis) compared with 35.0% in men (adjusted 
odds ratio, 0.89; 95% CI, 0.82–0.97). Close to 90% of the strokes 
assessed in the cohort described by Wang and colleagues15 
were ischaemic in nature. In this analysis, we used a simplified 
assumption that all strokes in the cohort were ischaemic in 
nature and therefore would likely benefit from timely IVT 
intervention should it be clinically indicated and available.

Sex was recorded using binary male/female categories extracted 
from medical records and reflects biological classification. These 
data were not self-reported. References to “sex” in this study 
align with this classification.

Model overview and cohort

We used a short term decision tree model (3-month time horizon) 
combined with a long-term Markov state-transition model (50 
years) with annual cycles, designed in TreeAge Pro (TreeAge 
Software) (Supporting Information, figure  1) to compare the 
costs and effectiveness between two arms: a hypothetical 
scenario, in which women receive the same level of accuracy 
of stroke identification by EMS as men (ie, 35.0% accuracy); and 
the status quo (ie, 28.9% and 35.0% accuracy for women and 
men, respectively). The model cohort was derived  from the 
study by Wang and colleagues15 and consisted of 5513 women 
(mean age, 57.8 years [SD, 10.9 years]). We report our analysis 
according to the Consolidated Health Economic Evaluation 
Reporting Standards 2022 checklist (Supporting Information, 
table 1).27

Model structure

In the first 3 months, patients enter the model after having 
an ischaemic stroke, which may be accurately or inaccurately 
identified by EMS in the pre-hospital setting. Given that stroke 
misidentification can delay hospital arrival and treatment, we 
assumed that only patients who had an accurately identified 
case of stroke in the pre-hospital setting would have the 
opportunity to receive IVT within the target 60-minute 
window.28 Thus, patients with accurate stroke identification 
could receive usual care or IVT (with the possibility of an 
adverse event), after which they transitioned to one of seven 
possible health states according to degree of disability as 
assessed by the modified Rankin Scale (mRS). Patients with 
inaccurate stroke identification received usual care, which 
typically includes aspirin, a statin and an antihypertensive 
medication when indicated, and then transitioned to one of the 
seven possible mRS health states.

Patients who survived (mRS 0–5) at the end of the first 3 months 
would enter the Markov state-transition model, which we used 
to evaluate costs and health outcomes in a lifetime horizon (ie, 
50 years). In each 12-month cycle, patients could experience one 
of the following: recurrent stroke resulting in death or transition 
to a worse health state; death from background mortality; or no 
event (ie, remain in the same health state).

Model inputs

Transition probabilities

The inputs parameters for the model, which were obtained 
from recently published literature, are summarised in Box  1. 
The initial probabilities of accurate stroke identification were 
sourced from the study by Wang and colleagues.15 The median 

rate of IVT provision within 60 minutes of hospital arrival for 
ischaemic stroke cases in NSW was derived from the Stroke 
Foundation’s 2023 National Stroke Audit.9 The probability of an 
adverse event following IVT was sourced from a retrospective 
analysis of 9238 ischaemic stroke patients treated with IVT 
between 2018 and 2021.29 Transition probabilities to 90-day 
mRS scores following an adverse event were sourced from a 
cohort study of 985 ischaemic stroke patients treated with IVT 
in Finland between 1995 and 2008.33 For the IVT arm without 
adverse events, 90-day mRS transition probabilities were 
obtained from the control arm of the ENCHANTED trial for 
participants younger than 70 years, by sex.32 This international 
trial tested intensive versus guideline-recommended blood 
pressure lowering treatment for thrombolysis-eligible patients. 
For patients who received usual care alone, 90-day mRS 
transition probabilities were obtained from the AVERT trial, 
which examined outcomes for patients who received very early 
mobilisation in addition to usual care.31

The probability of recurrent stroke and all-cause mortality at 
1 year for patients aged 18–64 was sourced from a study that 
examined long term outcomes following stroke in Australia 
and New Zealand between 2008 and 2017.30 A mortality rate 
of 8.66% was applied following recurrent stroke, as reported 
by the Australian Institute of Health and Welfare for those 
younger than 65 years.34,35 Among survivors of recurrent 
stroke, the probability of transitioning to a worse mRS health 
state, excluding death, was assumed to be equal. Background 
mortality was derived from the Australian general population 
mortality rate using age-dependent and sex-dependent death 
rates from the period 2019–2021.36

Costs

The cost inputs for the model are shown in Box  2. These 
medical, non-medical and indirect costs associated with stroke 
treatment, categorised by mRS health state, were sourced from 
a study by Tan and colleagues that modelled the economic and 
health burden of stroke among younger adults in Australia.34 
Short term costs were accrued in year 1 of the model, reflecting 
the high cost of acute hospital care, and long term costs were 
accrued in all subsequent years. Indirect costs were only accrued 
by women younger than 64 years, as only 11% of women older 
than 65 years are engaged in the labour force.37 The cost of IVT 
was added to the short term costs for patients who received IVT 
as the majority of the AVERT study cohort did not receive this 
treatment.31 The cost of a recurrent stroke was based on findings 
from an Australian study that assessed the cost-effectiveness 
of tenecteplase versus alteplase.38 All costs were converted to 
and are reported in 2022 Australian dollars, and future costs 
and outcomes were discounted at a rate of 5% per annum.39 
Ambulance costs are equal in both arms of the model and 
therefore were not included.

Health outcomes

Health-related quality-of-life values (utility scores) were assigned 
to all health states. The number of years of life lived in each 
health state was multiplied by the utility score for each health 
state to calculate quality-adjusted life years (QALYs). Utility 
scores were sourced from the study by Tan and colleagues and 
included as triangular distributions.34 Utility scores for the first 
12-month cycle were based on the AVERT study, which used the 
Assessment of Quality of Life 4D instrument using Australian 
population preferences.40 Long term utility scores by mRS scores 
were sourced from the published literature.41
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1  Input parameters
Parameter Base case value Interval Distribution Source

Year 1

Probability stroke is accurately identified 
in women

0.29 0.28–0.30 Triangular 15

Probability stroke is accurately identified 
in men

0.35 0.34–0.36 Triangular 15

Probability of receiving thrombolysis 
within 60 minutes of hospital arrival

0.41 NA NA 9

Probability of an adverse event following 
thrombolysis

0.02 NA NA 29

All-cause mortality at 12 months 0.12 0.11–0.12 Triangular 30

Probability of recurrent stroke at 12 
months

0.10 0.09–0.12 Triangular 30

Health state utility by mRS

mRS 0 0.85 0.76–1.00 Triangular 31

mRS 1 0.78 0.67–0.94 Triangular 31

mRS 2 0.67 0.53–0.89 Triangular 31

mRS 3 0.30 0.12–0.42 Triangular 31

mRS 4 0.11 0.02–0.20 Triangular 31

mRS 5 0.03 0.00–0.07 Triangular 31

90-day transition probability following 
thrombolysis by mRS

mRS 0 0.32 0.29–0.36 Triangular 32

mRS 1 0.24 0.21–0.27 Triangular 32

mRS 2 0.16 0.14–0.19 Triangular 32

mRS 3 0.11 0.09–0.14 Triangular 32

mRS 4 0.08 0.06–0.10 Triangular 32

mRS 5 0.03 0.02–0.04 Triangular 32

mRS 6 0.06 0.04–0.07 Triangular 32

90-day transition probability following 
adverse event by mRS

mRS 0 0 NA NA 33

mRS 1 0 NA NA 33

mRS 2 0.09 NA NA 33

mRS 3 0.05 NA NA 33

mRS 4 0.05 NA NA 33

mRS 5 0.19 NA NA 33

mRS 6 0.62 NA NA 33

90-day transition probability following 
usual care by mRS

mRS 0 0.09 0.07–0.10 Triangular 31

mRS 1 0.19 0.17–0.22 Triangular

mRS 2 0.18 0.16–0.21 Triangular 31

mRS 3 0.23 0.20–0.25 Triangular 31

mRS 4 0.13 0.11–0.16 Triangular 31

mRS 5 0.09 0.06–0.11 Triangular 31

mRS 6 0.08 0.06–0.11 Triangular 31

 Continues
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Model outcomes

The primary outcomes of the model were the differences in years 
of life lived, QALYs and costs for the hypothetical arm compared 
with the status quo arm from a societal perspective. Base case 
results were extrapolated to the model cohort (n = 5513) in each 
group and to the national level by multiplying outcomes by the 
annual number of ischaemic stroke hospitalisations in which 
patients were likely to receive IVT within 60 minutes of hospital 
arrival. In the financial year 2020–21, the Australian Institute 
of Health and Welfare reported 7471 stroke hospitalisations 
for women aged 18 to 64 years.42 Based on 2022 data from the 
Australian Stroke Clinical Registry, which found that 83% 
of strokes in this group were ischaemic (excluding transient 
ischaemic attacks), we assumed a similar proportion applied, 
equating to an estimated 6201 ischaemic strokes.5 Nationally, 
the rate of IVT provision within 60 minutes of hospital arrival 
was 29% in 2023.9 Thus, we multiplied our outcomes by 1798 (ie, 
the number of hospitalised women aged 25–64 years who had 
ischaemic stroke and were likely to receive IVT within 60 minutes 
of hospital arrival).

Sensitivity analysis

We tested the robustness of our model predictions in one-way 
sensitivity analyses in which the model parameters related to 
transition probabilities, costs and utilities were replaced by their 
upper or lower 95% confidence interval values. Uncertainty 
intervals were sourced from relevant publications and, where 
not available, calculated by deducting and adding 50% or 20% to 
mean cost and utility parameters, respectively. We also tested the 
robustness of our model projections in a probabilistic sensitivity 
analysis using Monte Carlo simulations, in which all model 
inputs were randomly drawn 10 000 times from distributions of 
the model inputs, with half-cycle correction applied.

Ethics approval

Ethics approval was not required for this study as no individual 
patient data were used.

Results

Base case

Over a lifetime horizon (50 years), the hypothetical group of 
women accrued 19.56 life years, 11.70 QALYs and $604 784 in costs 

per person. Under the status quo, the women accrued 19.42 life 
years, 11.62 QALYs and $607 768 in costs per person. Thus, the 
hypothetical group gained 0.14 life years, gained 0.08 QALYs 
and saved $2984 per person. Applied to the total cohort of 5513 
women, this equates to 772 additional years of life, 441 additional 
QALYs, and savings of $16.5 million. When extrapolated to the 
national  cohort of 1798 women aged 25–64 years who were 
hospitalised for ischaemic stroke and likely to receive IVT within 
60 minutes in the financial year 2020–21, this results in 252 
additional years of life, 144 additional QALYs, and $5.4 million in 
cost savings. The outcomes are summarised in Box 3.

Sensitivity analysis

The results of the one-way sensitivity analyses are illustrated 
in separate tornado diagrams for incremental costs (Box 4) and 
incremental effectiveness (Box  5). Incremental costs were most 
influenced by long term treatment costs (notably for mRS 3 and 
4 health states), 90-day transition probabilities to mRS state 4 
(for both IVT and usual care), the probability of accurate stroke 
identification by EMS and the age of the patient. Incremental 
effectiveness was most affected by the age of the patient, 
probability of an accurate stroke assessment and 90-day transition 
probabilities to mRS states. Other model parameters, such as the 
probability and cost of recurrent stroke, adverse events and health 
state utilities, had less impact on the base case results.

In the probabilistic sensitivity analysis, which included 10 000 
iterations of all distributions, the hypothetical arm had a 100% 
probability of being the optimal strategy. A summary of the 
probabilistic sensitivity analysis results for life years, QALYs and 
costs for each group is provided in Box 6.

Discussion

To our knowledge, this is the first study to quantify the potential 
health and economic gains from addressing sex-based differences 
in stroke care. We show that if ischaemic stroke was identified 
in younger Australian women by EMS at the same rate as in 
men, these women would experience gains in life years, gains in 
QALYs and cost savings. While these outcomes are modest on a 
per-person basis, they translate into substantial annual societal 
benefits when extrapolated to the broader Australian population 
hospitalised for ischaemic stroke and likely to receive IVT. 
Our findings are consistent with recent estimates of the high 
costs faced by younger stroke patients;2 however, our results 

Parameter Base case value Interval Distribution Source

After year 1

Health state utility by mRS

mRS 0 0.85 0.80–1.00 Triangular 34

mRS 1 0.80 0.75–0.90 Triangular 34

mRS 2 0.70 0.53–0.75 Triangular 34

mRS 3 0.51 0.45–0.65 Triangular 34

mRS 4 0.30 0.25–0.55 Triangular 34

mRS 5 0.15 0.00–0.32 Triangular 34

Probability of recurrent stroke 0.02 0.02–0.02 Triangular 30

mRS = modified Rankin Scale; mRS 0 = no symptoms; mRS 1 = no significant disability; mRS 2 = slight disability; mRS 3 = moderate disability; mRS 4 = moderate to severe disability; mRS 
5 = severe disability; mRS 6 = dead; NA = not applicable. ◆

1   Continued
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also highlight the inequitable health and economic disparities 
experienced by Australian women in comparison to men. This 
underscores the critical need for improved identification of 
stroke by EMS and timely treatment.

The premise of this study is grounded in two streams of evidence: 
first, accurate stroke identification by EMS leads to faster hospital 
arrival and timely treatment with thrombolytic therapy;24,25 
and second, women younger than 70 years are statistically 
less likely to be recognised as experiencing a stroke in the pre-
hospital setting compared with men.15 Notably, the difference 
in stroke recognition rates between men and women is small, 
indicating that both sexes are receiving suboptimal care relative 
to national benchmarks and targets. The national benchmark for 
thrombolysis within 60 minutes of hospital arrival is 66%,9 with a 
target median onset-to-thrombolysis time of under 60 minutes.43 
Currently, however, there is stark geographic inequity in IVT 
access across Australia. The national rate of IVT within 60 minutes 
is 29%, but this drops to zero in Tasmania and the Northern 
Territory, and the national median onset-to-thrombolysis time is 
74 minutes.2,9 As a result, many Australians experiencing stroke 
are not receiving optimal standard of care, and sex inequity 
appears to further amplify this inequity.

Our findings highlight that addressing the small but significant 
sex gap in early stroke diagnoses could yield important health 
and economic gains. When extrapolated to the national level, 

these results reveal the substantial costs to the Australian 
population of neglecting young women who are experiencing 
stroke. Building this evidence base is crucial for informing 
federal and state investment decisions in women’s health, an area 
often characterised by data scarcity and comparatively poorer 
health outcomes. Although there are methodological limitations 
to our calculations, such as the underutilisation of services by 
vulnerable populations,44 our estimated annual cost savings 
of $5.4 million may be conservative given the societal value of 
healthy, productive women. Increasingly, research is showing 
that investing in women’s health can enhance long term national 
productivity and yield significant health, economic, social and 
environmental benefits.45 Women’s health is often conflated with 
reproductive health, grossly neglecting the study of underlying 
sex- and gender-specific risk factors associated with leading 
causes of disease in women — non-communicable diseases 
such as cardiovascular disease and stroke.46 Further efforts to 
study the gendered impacts of non-communicable diseases and 
quantify the societal cost of the gender gap in health access and 
outcomes could drive more targeted policy interventions to 
protect and enhance the health of women worldwide.

Our findings underscore the need for greater investment in pre-
hospital stroke care systems, particularly in terms of recognising 
“atypical” symptomatic presentations, where “typical” most 
often relates to a reference population of men. Educational 
interventions have shown promise in improving the accuracy 
of stroke screening and increasing timely treatment with 
thrombolysis,47 while initiatives such as mobile stroke units48 
and telemedicine solutions49 are also advancing acute stroke 
care. However, to address sex differences in stroke recognition 
and treatment, further research is needed to explore differences 
in symptom reporting between women and men, potential 
provider biases, and the role of sex-specific guidelines.50 As 
others have recommended, greater attention should be paid 
to improving diagnosis through standardised diagnostic 
approaches, implementing strategies to reduce sex differences 
in investigations and care and routinely inquiring about sex-
specific stroke risk factors.51

Strengths and limitations

A strength of this study is the use of clinical and cost  
data from an Australian societal perspective15,34 and its novel 
use in quantifying a known sex health gap. However, several 
limitations must be acknowledged. The most significant is 
the lack  of sex-disaggregated data for all but one of our key 

2  Cost inputs in year 1 and all subsequent years by health state (in 2022 Australian dollars) sourced from study by Tan and colleagues34

Health  
state

Year 1 After year 1

Medical  
(interval*)

Non-medical  
(interval*)

Indirect  
(interval*)

Medical  
(interval*)

Non-medical 
(interval*)

Indirect  
(interval*)

mRS 0 $17 375 ($6387–$29 799) $640 ($0–$1281) $16 553 ($0–$36 174) $1573 ($0–$3146) $647 ($0–$1294) —

mRS 1 $24 607 ($6860–$44 216) $2373 ($0–$4746) $30 786 ($0–$56 845) $1573 ($0–$3146) $647 ($0–$1294) $3368 ($0–$6737)

mRS 2 $45 401 ($16 670–$57 816) $5883 ($157–$7258) $53 408 ($0–$98 187) $1993 ($0–$3986) $820 ($0–$1640) $22 308 ($0–$44 617)

mRS 3 $76 626 ($49 744–$77 473) $34 269 ($14 756–$45 917) $40 849 ($0–$98 187) $1993 ($0–$3986) $820 ($0–$1640) $31 319 ($0–$62 639)

mRS 4 $96 153 ($80 229–$116 819) $65 806 ($32 967–$83 829) $48 652 ($0–$103 355) $15 410 ($0–$30,819) $6346 ($0-12 692) $48 764 ($0–$97 303)

mRS 5 $157 399 ($80 295–$181 813) $93 225 ($52 065–$78 688) $45 820 ($0–$98 187) $19 713 ($0–$39 423) $8118 ($0–$16 236) $45 820 ($0–$91 640)

mRS 6 $49 037 ($4402–$47 593) $22 177 ($0–$2952) $44 507 ($0–$93 019) — — —

mRS = modified Rankin Scale; mRS 0 = no symptoms; mRS 1 = no significant disability; mRS 2 = slight disability; mRS 3 = moderate disability; mRS 4 = moderate to severe disability; mRS 
5 = severe disability; mRS 6 = dead. * The interval used for sensitivity analysis. ◆

3  Base case results by treatment arm
Life years QALYs Costs

Total cohort 
(n = 5513)

Hypothetical 
arm

107 834 64 502 $3 334 174 192

Status quo arm 107 062 64 061 $3 350 624 984

Difference 772 441 $5 365 232

Per person

Hypothetical 
arm

19.56 11.70 $604 784

Status quo arm 19.42 11.62 $607 768

Difference 0.14 0.08 $2984

QALYs = quality-adjusted life years. ◆
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parameters. Consequently, mRS distributions for the usual 
care arm were derived from the ENCHANTED trial, which 
included men and women of all ages, predominantly from Asian 
countries.32 Furthermore, obtaining data for women younger than 
70 years posed challenges, leading us to use data for 18–64-year-
olds, which did not align precisely with our cohort. Second, the 
rate of IVT provision in NSW that we used was higher than the 
national average, which may limit the generalisability of our 
findings to the national level. Nevertheless, NSW represents a 
substantial proportion of the national stroke burden, particularly 
for the under 70 years age group that we modelled, and provides 
a valuable benchmark for understanding potential health and 
economic impacts of accurate pre-hospital stroke identification 

and timely intervention. Last, the use of triangular distributions 
for sensitivity analyses is suboptimal for capturing the full 
range of uncertainty in model parameters. Despite this, we used 
confidence intervals to inform the triangular distributions, which 
was adequate for estimating potential outcomes related to our 
hypothetical policy question.

Conclusion

The sex gap in accurate stroke detection in the pre-hospital 
setting between men and women disadvantages younger women 
and costs the Australian population socially and economically. 
Our findings show that if emergency medical services accurately 

4  Incremental cost per variable*

EV = expected value; IVT = intravenous thrombolysis; mRS = modified Rankin scale; UC = usual care. * Red and blue values shown in parentheses represent the lower and upper bounds of 
each parameter’s sensitivity range. Bars indicate the influence of each parameter on incremental costs, with all others held at base case values. ◆

Long term cost, mRS 3 ($60 758 to $15 190) 

Long term cost, mRS 4 ($125 328 to $31 382) 

Probability of accurate stroke diagnosis in men (0.36 to 0.34) 

90-day transition probability to mRS 4 after IVT (0.06 to 0.10) 

Long term cost, mRS 5 ($131 102 to $32 776) 

90-day transition probability to mRS 4 after UC (0.16 to 0.11) 

90-day transition probability to mRS 5 after UC (0.11 to 0.06)

Age of patient (years) (18 to 69) 

90-day transition probability to mRS 0 after IVT (0.36 to 0.29) 

90-day transition probability to mRS 1 after UC (0.17 to 0.22) 

Short-term cost, mRS 3 ($221 577 to $64 499) 

90-day transition probability to mRS 5 after IVT (0.02 to 0.04) 

Short term cost, mRS 0 (6387 to 67 254) 

Short term cost, mRS 5 ($358 688 to $132 359) 

Short term cost, mRS 4 ($304 003 to $113 196) 

Long term cost, mRS 0 ($988 to $3952) 

Short term cost, mRS 1 ($6860 to $105 806) 

–$4000 –$3000

EV: –$2984

Incremental cost

–$2000

5  Incremental effectiveness by variable*

EV = expected value; IVT = intravenous thrombolysis; mRS = modified Rankin scale; UC = usual care. * Red and blue values shown in parentheses represent the lower and upper bounds of each 
parameter’s sensitivity range. Bars indicate the influence of each parameter on incremental QALYs, with all others held at base case values. ◆

Age of patient (years) (69 to 18) 

Probability of accurate stroke diagnosis in men (0.34 to 0.36) 

Transition probability to mRS 5 after UC (0.06 to 0.11) 

Transition probability to mRS 0 after IVT (0.29 to 0.36) 

Transition probability to mRS 1 after UC (0.22 to 0.17) 
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identified ischaemic stroke in younger Australian women at the 
same rate as is currently achieved in men, these women could 
experience longer, healthier lives and significant cost savings. 
Such health and economic benefits would offer substantial value 
to Australian society.
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6  Probabilistic sensitivity analysis results by treatment arm
Life years  
(95% CI)

QALYs  
(95% CI)

Costs  
(95% CI)

Hypothetical 
arm per person

19.30 
(19.21–19.39)

11.52 
(11.46–11.58)

$583 194 
($541 790–$546 190)

Status quo arm 
per person

19.16 
(19.07–19.25)

11.44 
(11.39–11.50)

$586 042 
($544 689–$549 110)

QALYs = quality-adjusted life years. ◆
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