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Appendix 1: Parameter estimation 

 

A. Infant disease parameters 

 

Disease incidence was based on the most recent enhanced surveillance study for infants up to 

3 months of age [1]. This was reported to be 0.97 for every 1,000 livebirths, with 0.58/1,000 

being early-onset disease (EOD) and 0.39/1,000 late-onset disease (LOD). The dataset 

includes a small number of group B Streptococcus (GBS) cases (22) for which the onset 

period was undefined; these were proportionally assigned to EOD and LOD to enable the use 

of the correct overall GBS incidence. An overview of the base case parameters and the 

relevant distributions are provided in Table 1 of the main paper. 

 

Mortality rates for EOD and LOD were assumed to be 4.4% and 7.6% respectively, as 

reported in the same study [1]. Overall case fatality is 5.5%. 

 

Preliminary data form a follow-up study on GBS survivors (Heath et al unpublished) were 

used to calculate mild, moderate and severe sequelae rates. In the study, Heath et al used 

the Bayley Scales of Infant and Toddler Development, Third Edition (Bayley-III) [2] to 

assess the development of GBS survivors at 2-5 years of age and composite scores were 

assigned for cognitive, language and motor skills separately.  

 

Conventional cut-off scores for mild, moderate and severe sequelae assessed through the 

second edition of the Bayley Scales tool (BSID-II) [3] (see Table 1) are incompatible with 

Bayley-III scores. Cognitive and language composite scores achieved through the latter have 

been shown to be higher than those achieved through the use of BSID-II [3,4]. Taking into 
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consideration the study of Johnson et al [4] and personal communication with the lead author 

(Samantha Johnson, personal communication, 2 August 2016), conventional BSID-II cut-offs 

for developmental delay were raised by 15 points before being applied to Bayley-III scores 

(see Table 1). Cut-offs for all composite scores (cognitive, language and motor) were 

increased, assuming that motor composite scores are also likely to be higher with Bayley-III 

[4].  

 

Table 1. Categorisation into sequelae categories based on BSID-II [3] and Bayley-III scores.* 

 BSID-II Bayley-III 

No sequelae >84 >99 

Mild sequelae 70-84 85-99 

Moderate sequelae 55-69 70-84 

Severe sequelae <55 <70 

*Cut-off points of the third edition of the Bayley Scales tool are considered to be higher by 15 points 

comparing with the second edition. 

 

Here, we classified GBS survivors into a sequelae category based on their lowest composite 

score (cognitive, language or motor), and we used the mortality rates for EOD and LOD to 

estimate individual sequelae rates for the two groups. Two cases of cerebral palsy were 

included in the analysis as cases of severe sequelae, taking into consideration for their 

classification their low quality of life scores (see next paragraph for method of assessment). 

Rates of final outcomes for GBS survivors are presented in Table 2. 

 

Table 2. Rates of final outcomes for GBS survivors. 

 EOD LOD 

No sequelae 0.508 0.525 

Mild sequelae 0.341 0.330 

Moderate sequelae 0.096 0.092 

Severe sequelae 0.055 0.053 

GBS: group B Streptococcus, EOD: early-onset disease, LOD: late-onset disease 

Quality of life loss for sequelae cases was also based on the preliminary data from Heat et al 

(unpublished). To derive estimates of the quality-adjusted life year (QALY) loss based on 
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sequelae severity, we included in the analysis the cases assessed for both their quality of life 

and their sequelae severity if sequelae were present. Forty-one cases of GBS survivors in 

total were assessed with both the PedsQL [5] (quality of life) and Bayley-III (presence and 

severity of sequelae) questionnaires.  

 

Twenty-one cases were classified to have no sequelae based on their Bayley-III scores. 

Another 16 had mild, 3 moderate and 1 severe sequelae. Two cerebral palsy cases which 

were non-Bayley-tested were also included in the analysis and categorised as severe sequelae 

based on their low PedsQL scores. Overall PedsQL scores were transformed to quality of life 

values within the 0 to 1 interval. Statistical analysis was carried out by a regression model 

with sequelae severity as a categorical independent variable and quality of life as a dependent 

variable. This showed survivors with mild sequelae to have a reduction of 0.002 in their 

quality of life when comparing with no sequelae cases. The relevant reduction for moderate 

sequelae is 0.056 and 0.299 for severe sequelae. Results for this group of 41 cases were 

statistically significant at p<0.05 only for the severe sequelae cases. Point estimates were the 

adopted values for the base case scenario. 

 

The potential effect of GBS disease on the quality of life of carers was explored in scenario 

analysis. There, QALY loss by disease cases was multiplied with 1.29 [6] to account for 0.29 

of QALY loss by carers for every QALY lost by cases. This estimation assumes that two 

close family members are affected [6]. Including health spillover effects, however, warrants 

the inclusion of spillover health benefits lost from withdrawing funding from somewhere else 

[7]. The health spillover multiplier was therefore divided by a displaced QALY multiplier, 

set at 1.1. The selection of value for the latter, within the range of 1-1.29, was based on a 
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study reporting paediatric conditions to be associated with proportionately bigger spillovers 

[8]. 

 

Life expectancy data on the general population and GBS survivors are important in 

estimating the burden of GBS disease. Life expectancy data of the Office for National 

Statistics (2012-2014), show the average life expectancy of a newborn boy to be 79.1 and of a 

newborn girl 82.8 [9], with an average overall life expectancy of 80.95. In our study this has 

been rounded to 81 (nearest integer).  

 

Life expectancy for survivors with sequelae was calculated based on the method used by 

Colbourn et al for GBS survivors [10]. Those with mild sequelae were assumed to have the 

same life expectancy as the general population, in our case 81 years (see above). Colbourn et 

al extracted data on survivors with severe sequelae from Katz [11] who re-analysed US data 

from Eyman et al [12] on individuals with severe disabilities following prenatal, perinatal or 

postnatal brain damage. Mean life expectancy for survivors with severe disability is 25 years 

with a range of [11, 43] [11], all figures rounded to the nearest integer. For survivors with 

moderate sequelae, we assumed that half of them have the same life expectancy as those with 

no/ mild sequelae, the other half ranging between this and the upper limit for severe disability 

[10]. Average life expectancy for moderate sequelae was thus estimated to be 71 (nearest 

integer). 

 

Meningitis, sepsis and pneumonia are the most common clinical presentations of invasive 

GBS disease. To estimate health care costs for GBS cases, we have taken these into 

consideration since their related costs can be different. We estimated the rates of each 
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diagnoses (see Table 3) through data of the latest enhanced surveillance study of the British 

Paediatric Surveillance Unit (BPSU) [1].  

Table 3. Breakdown of most common GBS diagnoses (meningitis, sepsis and pneumonia) based on 

the latest enhanced surveillance study of BPSU[1].* 

Diagnosis EOD LOD Overall 

Meningitis 13.1% 34.9% 22.0% 

Sepsis 63.0%  63.3% 63.1% 

Pneumonia 23.9%  1.8% 14.9% 

*Rates were weighted to account for a full 100% of cases. GBS: group B Streptococcus, EOD: early-

onset disease, LOD: late-onset disease 

 

 

B. Maternal disease parameters 

 

Maternal sepsis incidence is 0.27 per 1000 maternities [13]. In this estimate miscarriages 

(loss of pregnancy in the first 23 weeks of gestation) were excluded since the vaccine is 

expected to be given later on (from at least 24-28 weeks of gestation). 

 

The median age for cases with maternal sepsis cases is 30 years old [13]. 

Maternal life expectancy (life expectancy at 30 years of age) is according to the 2012-2014 

National Life Tables for the United Kingdom 83 years of age (rounded to the nearest integer) 

[9].  

 

C. General population parameters 

 

Livebirths in the UK in 2014 based on synthesis of data from England and Wales [14], 

Scotland [15] and Northern Ireland [16] were 776,352. 
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Stillbirths data show 3,563 occurrences in 2014 in total in the UK [14,17,18]. The stillbirth 

incidence among maternities (excluding miscarriages) is therefore 0.005. 

 

Preterm births were estimated to have a rate of 0.0751 among livebirths in the UK. This 

estimate was based on ONS 2014 data on livebirths in England, with gestational age 23-36 

weeks [19]. 

 

The mean health state of the general population over their lifetime were included in the 

model through the inclusion of the reported UK population norms for EQ-5D [20]. This 

enabled us to estimate the loss of QALY to GBS fatalities and survivors with decreased life 

expectancy, accounting for the inevitable loss of quality of life because of increasing age. 

 

Table 4. Health state by age in the general population[20]. 

Age group Health state 

<25 0.94 

25-34 0.93 

35-44 0.91 

45-54 0.85 

55-64 0.80 

65-74 0.78 

74< 0.73 

 

D. Vaccine parameters 

 

The GBS vaccine uptake rate was informed by the relevant rate for the pertussis maternal 

immunisation programme which is 60% [21]. 

 

Vaccine strain coverage for the base case scenario of a pentavalent vaccine (Ia, Ib, II, III 

and V) was estimated to be 96.2% based on the latest enhanced surveillance study of BPSU 
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[1]. A trivalent vaccine (Ia, Ib and III), a case explored in scenario analysis, was estimated to 

have a strain coverage of 84.8%. 

In the absence of relevant data, GBS vaccine efficacy for the base case scenario was set at 

85% based on reported vaccine efficacy for other conjugate vaccines [22,23]. This is close to 

the upper bound of the 50-90% range set by Kim et al [24] and higher than the 75% assumed 

by Oster et al [25]. 

 

Potential vaccine adverse reactions were divided into mild reactions requiring general 

practitioner (GP) consultation and the severe reaction of anaphylaxis. The rate for 

anaphylaxis was set at 0.3% based on Mohle et al [26], while we assumed a higher rate of 1% 

for mild reactions. These rates were adopted since we currently have no evidence on the rate 

of adverse reactions caused by a GBS vaccine [27]. 

 

E. Economic cost parameters 

All costs were in 2015 £GBP, with estimates from previous years inflated using Hospital and 

Community Health Services (HCHS) pay and prices index [28]. 

 

Short-term healthcare costs (first two years of life) were estimated by combining resource 

usage data of Schroeder et al [29] with resource costs. The latter were obtained from the 

2013/14 NHS Reference Costs of the Department of Health [30] and the Unit Costs of Health 

and Social Care 2014 [31]. To enable the inclusion of meningitis, sepsis and pneumonia-

specific costs, BPSU data on the breakdown of GBS disease into these diagnoses were 

incorporated (see Table 3). Table 5 displays the number of resource units consumed per GBS 

disease case and the estimated costs per unit. Total healthcare costs per GBS disease case for 

the first two years of life are £11,555.44 for EOD and £11,874.76 for LOD (Table 6). The 
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2014/15 values are £11,670.99 for EOD cases and £11,993.51 for LOD, with a range of 

£8,157.94 to £14,128.87 for EOD and £8,473.22 to £14,507.65 for LOD. 

 

Table 5. Resource usage per GBS disease case and cost per unit of resource.* 

Resource item (unit) 
Units 

used 
Cost per unit [range] Source 

Initial hospital admission    

Neonatal intensive care (days) 3.8 £1,118.17 [£812.04, £1,358.34] [30] 

High dependency care (days) 3.8 £839.28 [£678.49, £980.80] [30] 

Special care (spell) Spell1 

£1,845.61 [£1,028.18, £2,155.8] 

(sepsis),  

£3,219.12 [£2,460.13, 

£3,761.80] (meningitis),  

£1,845.61 [£1,028.18, £2,155.8] 

(pneumonia) 

[30] 

Postnatal care (days) 0.5 £413.34 [£211.69, £563.86] [30] 

Ambulance transfer 
0.1-

0.4282 

£237.91 [£211.98, £261.88] 

(call and transfer) 
[30] 

Post-initial admission care    

Hospital outpatient visits (attendances) 3.4 £333.24 [£199.58, £414.59] [30] 

Hospital inpatient admissions (days) 0.4 

£219.12 [£94.7, £233.27] 

(sepsis),  

£447.38 [£94.7, £519.17] 

(meningitis),  

£219.12 [£94.7, £233.27] 

(pneumonia) 

[30] 

Community health and social care services    

General practitioner (contact visits) 2.5 £52 [£42,£62] [31] 

Health visitor (contact visits) 1.9 £72.28 [£34.58, £88.06] [30,31] 

Practice nurse (contact visits) 1.0 £13.69 [31] 

Community nurse (contact visits) 0.5 £38.06 [£38.06, £114.06] [30,31] 

Community midwife (contact visits) 0.5 £67.69 [£47.04, £76.38] [30] 

Community paediatrician (contact visits) 0.8 £70 [£46.67,£140] [31] 

Ophthalmologist (contact visits) 0.1 £70 [£46.67,£140] [31] 

Physiotherapist (contact visits) 1.0 £80.53 [£18, £92.43] [30,31] 

Speech and language therapist (contact visits) 0.3 £90.27 [£18, £107.45] [30,31] 

Social worker (contact visits) 0.2 £59.25 [£39.50,£79] [31] 

Audiologist (contact visits) 1.0 £87.59 [£50.04, £94.35] [30] 

Occupational therapist (contact visits) 0.2 £122.74 [£18, £150.56] [30,31] 

*Resource usage based on data of Schroeder et al [29]. Costs estimated from [30] and [31] (2013/14 

costs). Costs for main diagnoses (sepsis, meningitis and pneumonia) provided where relevant and 

available. 1Spell costs used here instead of Schroeder et al data. 2Ambulance transfer data extracted 

from unpublished data of [32]. Base (and minimum) estimate was relevant to GBS cases (N=30), 

while the maximum estimate was based on all meningitis cases of the study (N=194). GBS: group B 

Streptococcus,  
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Table 6. Costs per GBS disease case broken down into cost per item (2013/14 costs). 

Resource item (unit) Cost per item - 

base estimate 

Cost per item - range 

Initial hospital admission   

Neonatal intensive care (days) £4,249.05 [£3,085.75, £5,161.69] 

High dependency care (days) £3,189.26 [£2,578.26, £3,727.04] 

Special care (spell) EOD:£2,025.54, 

LOD:£2,324.96 

EOD:[£1,215.77, £2,366.19], 

LOD:[£1,527.93, £2,716.29] 

Postnatal care (days) £206.67 [£105.85, £281.93] 

Ambulance transfer £23.79 [£21.20, £112.08] 

Post-initial admission care   

Hospital outpatient visits (attendances) £1,133.02 [£678.57, £1,409.61] 

Hospital inpatient admissions (days) EOD:£99.61, 

LOD:£119.51 

EOD:[£37.88, £108.29], 

LOD:[£37.88, £133.22] 

Community health and social care services   

General practitioner (contact visits) £130 [£105,£155] 

Health visitor (contact visits) £137.33 [£65.70, £167.31] 

Practice nurse (contact visits) £13.69 £13.69 

Community nurse (contact visits) £19.03 [£19.03, £57.03] 

Community midwife (contact visits) £33.85 [£23.52, £38.19] 

Community paediatrician (contact visits) £56 [£37.34,£112] 

Ophthalmologist (contact visits) £7 [£4.67,£14] 

Physiotherapist (contact visits) £80.53 [£18, £92.43] 

Speech and language therapist (contact visits) £27.08 [£5.4, £32.24] 

Social worker (contact visits) £11.85 [£7.90, £15.80] 

Audiologist (contact visits) £87.59 [£50.04, £94.35] 

Occupational therapist (contact visits) £24.55 [£3.60, £30.11] 

TOTAL EOD:£11,555.44, 

LOD:£11,874.76 

EOD:[£8,077.17, £13,988.98], 

LOD:[£8,389.33, £14,364.01] 

Base cost and relevant ranges are provided for EOD and LOD cases separately, based on their 

different breakdown into GBS diagnoses. GBS: group B Streptococcus, EOD: early-onset disease, 

LOD: late-onset disease 

 

 

In the absence of data on long-term healthcare costs of GBS survivors our estimates were 

speculative, based on three studies offering some information on what these costs could be. 

Wright et al investigated costs associated with meningococcal disease and used the 

information to compile two scenario cases of survivors with very severe sequelae [33]. The 

first scenario case was that of a survivor of meningococcal septicaemia and their long-term 

care costs were estimated to be £15,529-£16,910 per year. For the scenario case of 

meningococcal meningitis long-term care costs were estimated to be £13,982-£31,948 per 

year, rising up to £79,357 per year beyond 37 years of age. In the study of Christensen et al 
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healthcare costs for survivors of Group B meningococcal meningitis and septicaemia were set 

to £1,383.19 for mild sequelae and £4,603.01 for severe, based on a personal communication 

[34]. Petrou et al estimated the annual costs of 11-year old children with sequelae to be £397, 

£655 and £1,065 for mild, moderate and severe sequelae respectively [35]. The authors state 

that increasing age may have an impact on costs, something which is supported by the 

variation of costs in the  Wright et al study [33], while the long recall period (one year) may 

contribute towards recall bias [35]. Although all three studies give some understanding on the 

potential healthcare costs of meningitis and septicaemia survivors, the information provided 

is limited. 

 

Accounting for three classifications of sequelae severity (mild, moderate and severe) we used 

the above two studies to inform our choice of base values and ranges. We adopted a range of 

£500-£2000 annual costs for mild sequelae, with a base estimate of £1,000. For severe 

sequelae we adopted a range of £4,000-£32,000 per year, with a base estimate of £6,000. 

Moderate sequelae estimates sit in between with annual costs ranging between £2,000-£4,000 

and a base estimate of £3,000. 

 

Maternal healthcare costs were based on Public Health England (PHE) laboratory data 

linked to Hospital Episode Statistics (HES). The Healthcare Resource Group (HRG) codes 

indicating the care received by maternal sepsis cases were combined with costs identified 

through the National Reference Costs of 2013/14 [30] (costs inflated to 2014/15 prices as 

above). Where data could not be identified through the Reference Costs, the National Tariff 

Payment System of 2014/15 was used [28]. An estimation of costs per day per case was 

reached by weighting costs according to the frequency of the HRG codes attached to them, 

while length of stay data also provided through the PHE-HES data were used to calculate 
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total costs per case. On average, maternal healthcare costs per case were estimated to be 

£2,475.79 (base case scenario), with a range of £367.08 - £7,341.59 (used in sensitivity 

analysis). 

 

An alternative way of estimating maternal healthcare costs involved synthesising HES data 

on maternal sepsis incidence, with data from Kalin et al [36] on incidence of severe maternal 

sepsis. Taking into consideration the fraction of severe cases requiring Critical Care(cite), we 

estimated the average cost per case by weighing the Critical Care costs and general costs for 

managing sepsis. Data on length of hospital stay from HES and Kalin et al data were also 

taken into consideration. The average cost per maternal case was estimated to be £2,132.77, 

which reinforces our base case estimation presented above. 

 

The vaccine administration cost was set to £9.80 per dose based on agreed NHS costs [37]. 

 

Costs for vaccine adverse reactions entail costs for mild reactions requiring GP consultation 

and costs for the severe reaction of anaphylaxis. The former were estimated to be £42 per 

consultation [31], while anaphylaxis costs were estimated to be £463.91 per hospital stay 

(range of £328.79-£555.37) [30]. Updating these to 2014/15 prices we have £42.42 per GP 

consultation and £468.55 per anaphylaxis cases with a range of £332.08 - £560.92. 

 

Litigation costs are another area where limited GBS disease-related data are available. The 

rate of successful litigation claims among GBS disease cases and the size of the award 

were estimated using a combination of different sources (see Table 7 and Table 8). 
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Data from the NHS Litigation Authority on the number of successful paediatric litigation 

claims in England in the years 2004/05 to 2014/15 were obtained through a Freedom of 

Information (FOI) request. The average number of claims per year was 141.64. Since the 

reason behind the litigation claims was not provided, Raine [38] and Holt et al [39] data were 

combined to reach an approximation of the rate of successful litigation cases corresponding 

to GBS meningitis (1.51%). The ratio of GBS sepsis to GBS meningitis cases (2.87) was 

estimated through the BPSU enhanced surveillance data [1], while through the same source 

we estimated the percentage of UK GBS cases occurring in England (80.16%) assuming that 

the same percentage will apply for successful litigation cases. Considering these and the 

incidence of GBS disease, we estimated that 5.85% of all successful paediatric litigation 

cases are GBS meningitis or sepsis cases and subsequently, that 1.37% of GBS cases in the 

UK result in successful litigation. The latter was used in our base case.  

 

Alternative sources of data enabled us to reach additional estimates of the successful 

litigation rate and in this way to estimate the sensitivity analysis ranges for this parameter. 

Raine offered data on the ratio of sepsis to meningitis litigation cases (2.0) [38], which results 

to 1.10% successful litigation rate. A Meningitis Research Foundation (MRF) report provides 

information on the number of paediatric meningitis claims in England in the years 2003/04 to 

2012/13 [40], with an average 12.60 litigation claims per year. Applying the methods of 

calculation explained above, we obtained a successful litigation rate of 3.39% when using the 

BPSU ratio of sepsis to meningitis cases and 2.73% when using the Raine ratio (see Table 7). 

We therefore adopted a range of 1.10% to 3.39% for this parameter. This compares well with 

a litigation rate of 1.77% used by Christensen et al in regards to Group B meningococcal 

meningitis [34]. 
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Table 7. Alternative estimates of the successful litigation rate among GBS cases. 

Successful litigation 

claims rate 

Sources of data used in the 

estimation 

1.10% Raine [38] & NHS LA [41] 

1.37% BPSU [1] & NHS LA [41] 

2.73% Raine [38] & MRF [40] 

3.39% BPSU [1] & MRF [40] 

NHS LA: NHS Litigation Authority, BPSU: British Paediatric Surveillance Unit, MRF: Meningitis 

Research Foundation 

 

Data from the NHS LA on the range of litigation awards made in the years 2004-2015, show 

these ranging between £150 and £5,541,243.52 [41] (see Table 8). Raine, who studied 

paediatric litigation claims, reports values of £600-£3,044,943 [38]. Another source of data is 

the study of Sen et al, with awards of £1,607-£790,555 for paediatric fatalities in England for 

the period 2004-2011 [42]. The same study specified that litigation costs for fatalities were 

less than those for cases with lifelong impairments. Considering this and the severity of GBS 

disease, we adopted the award of £1,607 as the lower bound for the sensitivity analysis, with 

the maximum bound being £5,541,243.52. Average award was estimated from the NHS LA 

data to be £563,241.27 and was accepted as the base case value, while an estimate stemming 

from the MRF report data was in good agreement (£527,216.61). The estimate of £1,099,424 

used by Christensen et al [34] in their study of Group B meningococcal meningitis is another 

alternative, an estimate based on NHS LA data was nonetheless considered more appropriate. 

 

Table 8. Litigation awards and corresponding sources of data. 

Average litigation award Range of litigation awards Source 

£563,241.27 £150-£5,541,243.52 NHS LA [41] 

£527,216.61 - MRF [40] 

- £600-£3,044,943 Raine [38] 

- £1,607-£790,555 Sen et al  [42] 

£1,099,424 - Christensen et al [34] 

NHS LA: NHS Litigation Authority, MRF: Meningitis Research Foundation 
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It is important to note that the model accounts for awards to successful litigation claims, 

while at the same time subtracting from the calculations the product of lost QALYs and 

ceiling ratio of cost per QALY gained. This is to avoid double counting the burden of GBS 

disease and to comply with current Department of Health practice. To enable this process and 

accurately estimate the QALY loss linked to litigation cases, we also estimated the rate of 

litigation cases associated to GBS fatalities. Based on Raine data 0.379 of litigation cases in 

the NHS are linked to fatalities [38] and we thus assumed this to also apply among GBS 

cases. 

 

According to Raine there is a delay of 1-13 years for a litigation case to be made, with a 

median of 2 years [38]. Sen et al estimated this period to be 1-6 years [42]. We have adopted 

a base value of 2 years, with the more conservative range of 1-6 for the sensitivity analysis. 

We have assumed that there are 15-25 equal annual payments after this delay, with a base 

value of 20. The base value is in line with that used by Christensen et al [34]. 

 

The incremental cost per preterm infant, from the perspective of the NHS and PSS, was 

included in the scenario exploring the prevention of preterm births. The cost is £4,568.55 and 

accounts for their first 2 years of life [43]. 
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F. Parameter values for scenario analysis – Overview 

 

Table 9. Scenario case parameter values. 

Parameter Value Source 

Maternal age 30 [13] 

Maternal life expectancy 83 [9] 

Preterm rate 0.0751 [19] 

Incremental cost per preterm case 4,568.55 [43] 

Health spillover multiplier (effect 

of disease on the health of carers) 

1.29 [6] 

Displaced QALY multiplier 

(QALYs displaced because of 

health spillover) 

1.1 Based on [8] 

Vaccine strain coverage 

(trivalent) 

0.848 [1] 

Parameters presented in the above table were only included in scenario analysis, with the exception of 

vaccine strain coverage. The latter base case value was 0.962 for a pentavalent vaccine. QALY: 

quality-adjusted life year 
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