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Abstract
Measuring and valuing health-related quality of life (HRQOL) in children can be challenging but is an important component 
for providing decision makers with accurate information to fund new interventions, including medicines and vaccines for 
public subsidy. We review funding submissions of medicines made to the Pharmaceutical Benefits Advisory Committee 
contained in public summary documents to examine the use of child-specific HRQOL measures in decision making in Aus-
tralia. A sample frame of medicines used by children was derived from four sources. Public summary documents relating to 
these medicines were searched in the Pharmaceutical Benefits Advisory Committee web resources for whether they related 
to children (aged under 18 years) and contained HRQOL information and/or cost-utility analyses. Data about the use of 
utilities in decision making were extracted and analysed. Of the 1889 public summary documents available, 62 public sum-
mary documents (29 medicines) contained information pertaining to children and utilities. Of these, four public summary 
documents included child-specific HRQOL measures, 16 included adult HRQOL measures, 11 included direct elicitation 
and the HRQOL source was not defined in 31 documents. Excluding documents using child-specific HRQOL measures, we 
considered that in 85% of medicines, decision making uncertainty might have been reduced by using child-specific HRQOL 
measures. Despite the growing literature on economic analysis in paediatric populations, the use of child-specific HRQOL 
measures in submissions to the Pharmaceutical Benefits Advisory Committee was minimal. Submissions involved inconsist-
ent approaches, use of adult measures and weights, and substantial gaps in evidence. We recommend the consistent use of 
child-specific measures to improve the evidence base for decisions about medicines for children in Australia.
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the choice of information contained in models but are not 
prescriptive about the choice of information included). A 
cost-utility analysis requires information about impacts on 
HRQOL, and a source of utility values (HRQOL weights) 
in order to generate QALYs.

When the PBAC considers a submission, it makes a 
recommendation to either list or not list the medicine on 
the PBS, or may defer the recommendation pending addi-
tional information. If a medicine is not recommended, a 
re-submission can be made for a future meeting, but it 
should address the reasons for the PBAC’s initial rejec-
tion. In general, a decision not to recommend a submission 
in relation to a medicine is made based on uncertainty 
about the comparative clinical benefit or cost effectiveness. 
This uncertainty may relate to the clinical evidence, to the 
parameters of the economic model, or to how the medi-
cine will be used in practice. It is important to note that a 
submission for listing is at a requested price, and therefore 
rejection may reflect that the PBAC did not consider the 
claim of clinical benefit or cost effectiveness was justified 
at that price.

Information about HRQOL included in the submission 
may be based on direct measures of patient-reported out-
comes using an HRQOL instrument in a clinical trial or 
from information drawn from other sources (such as direct 
elicitation) [10]. The utility values (HRQOL weights) that 
are used to calculate the QALYs may be drawn directly 
from a multi-attribute utility instrument (a HRQOL instru-
ment that has a scoring algorithm or set of weights derived 
from population-based preferences using a stated-prefer-
ence task), or a transformation may have been conducted 
to provide utility values. The resultant QALY estimates 
are a key input to the denominator of the incremental cost-
effectiveness ratio that informs the PBAC’s recommenda-
tions; therefore, issues around the appropriateness of the 
HRQOL measure or the utility values for the population 
under consideration can be a key source of uncertainty 
for the PBAC. The potential impact of this uncertainty is 
that the PBAC may not be able to determine whether cost 
effectiveness could be deemed acceptable even though the 
item may indeed provide clinical benefit and good value for 
money, or that it approves a medicine at a price that does 
not reflect value for money.

The PBAC PSDs are the most comprehensive public source 
of information on the PBAC’s recommendations, and the 
“Recommendations and Reasons” section in the documents 
provides relevant information for key stakeholders (including 
manufacturers, clinicians and patients). Because of the confi-
dential nature of some of the information in submissions to the 
PBAC, certain information is redacted from the PSDs (such as 
some information on the economic evaluation or the param-
eters selected for the model, including HRQOL information), 
particularly if this was not germane to the PBAC outcome.

1 Introduction

Measuring and valuing health-related quality of life 
(HRQOL) is an essential part of economic evaluation 
in healthcare, allowing estimation of quality-adjusted 
life-years (QALYs) to compare outcomes and value for 
money across different populations, health conditions and 
interventions [1, 2]. Although methods for measuring and 
valuing HRQOL are widely used and accepted in adults, 
these measures were not designed for use in children 
(persons aged under 18 years) [3]. Questions included in 
adult measures may be unsuitable for children’s age and 
stage of development, and need to be appropriate if chil-
dren are asked to self-report their own health [4]. Stated 
preference tasks to value health need to be conceptual-
ised differently from those of adults to be appropriate for 
children’s cognition and abilities, and this is particularly 
important when measuring on a scale anchored between 
death and full health, such as in time trade-off and stand-
ard gamble techniques [5]. Nonetheless, decision makers 
need to make judgements on the allocation of resources 
to interventions for children and adolescents to maximise 
the efficient allocation of healthcare provisions across the 
population, necessitating the development of child-specific 
utility measures with relevant dimensions [6].

In Australia, the Pharmaceutical Benefits Advisory Com-
mittee (PBAC) recommends which medicines and vaccines 
will be subsidised through the Pharmaceutical Benefits 
Scheme (PBS) [7], and evidence generated from measures 
of HRQOL form part of the information used to make these 
recommendations. The PBS is an Australian Government-
funded scheme that provides subsidised access to medicines 
for the Australian population, with recommendations about 
what medicines are listed on the PBS being made based on an 
evaluation of evidence about comparative safety, effectiveness, 
cost effectiveness and budget impact. A summary of submis-
sions to the Committee and the Committee’s considerations 
are provided publicly through public summary documents 
(PSDs) to provide transparency on determinations made by 
the Committee. The PSDs are available on the Australian Gov-
ernment Department of Health website [8] and are searchable 
by submission. Each medicine may have multiple submissions 
prior to approval for the same medicine (i.e. multiple PSDs).

An economic evaluation typically forms part of the 
evidence used to inform recommendations by the PBAC, 
and may take the form of a cost-effectiveness analysis, 
cost minimisation analysis or cost-utility analysis. The 
PBAC guidelines indicate a preference for a cost-utility 
analysis over a cost-effectiveness analysis, where possi-
ble, as a cost-utility analysis facilitates comparison across 
interventions or medicines that have different impacts on 
health outcomes [9] (the guidelines emphasise justifying 
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A central question regarding decision making for medicines 
used by children is how child HRQOL and child QALYs have 
been measured and valued. For example, have the clinical stud-
ies collected HRQOL information, and if so, was that informa-
tion specific to children and were child-specific values used? 
[4]. Determining how best to answer questions about HRQOL 
for children are important, as expressed at the national level 
through a call for tools to value health change in paediatric 
populations in a recent funding opportunity through the Aus-
tralian Government’s Medical Research Future Fund [11].

In this review, we assess the information that is available 
in the PBAC PSDs about children’s HRQOL and the associ-
ated utility values and estimated QALY gains. Public sum-
mary documents were chosen as the source of information 
for this review as they are publicly available, they reflect what 
the PBAC considered was appropriate to reveal about the 
submission and the recommendation (given that the original 
source documents are treated as confidential) and they provide 
a source of information for stakeholders about issues that are 
important in submissions. There were five specific research 
questions for the current review:

1. In how many of the PSDs for medicines and vaccines 
used by children were children mentioned specifically 
as a part of the population in question, and how many 
of these included cost-utility analyses?

2. What child-specific measures of HRQOL were used to 
estimate QALYs and how many recommendations were 
informed by evidence from child-specific measures of 
HRQOL?

3. How often were adult HRQOL measures used in deci-
sion making for children?

4. What other methods were used to determine HRQOL 
values?

5. To what extent did the valuation of HRQOL contribute 
to uncertainty in decision making?

In this study, we have shortened ‘utility values’ to ‘utilities’, 
and the terms utility, value, preferences and HRQOL weights are 
used interchangeably, although there are theoretical distinctions 
to be drawn between these concepts. For the purposes of this 
paper, we refer throughout to ‘utilities’ as any number used to 
summarise HRQOL specifically for the estimation of QALYs.

2  Methods

2.1  Identification of Relevant PSDs

We used four methods to construct a sample frame of med-
icines and vaccines to use in searching for relevant PBAC 
PSDs. First, we consulted the World Health Organization 
Model Lists of Essential Medicines for Children (most 

recent version, updated in June 2019) [12]. Medicines in 
this list are sourced through recommendations from the 
World Health Organization Expert Committee as being 
specifically used for children. The 2019 list contained a 
total of 336 essential medicines for children.

The second source for the sample was all recorded medi-
cines used by children in the Longitudinal Study of Austral-
ian Children. The Longitudinal Study of Australian Children 
is a large study following approximately 10,000 young peo-
ple’s development across Australia, over two cohorts, every 
2 years since 2003, with the current data collection at Wave 
9 [13]. The sample used in the current study included data 
for all waves from 2003 to 2017, from both cohorts. Prior to 
2012, drugs not attracting government payment (not subsi-
dised by PBAC) were not included in the Longitudinal Study 
of Australian Children, and hence not included in our sam-
ple. The total number of medicines here was 389. The third 
sample was sourced through the search engine on the PBAC 
site for the words: “child” or “adolescent” or “infant”. The 
final source for the sample was the vaccines listed for chil-
dren on the Australian National Immunisation Program [14].

2.2  Procedure

To determine the age of the population in each PSD identi-
fied in the sample frame, a search was conducted for the 
keywords: “child*”, “adol*” (for adolescent), “aged”, 
“juve*” (for juvenile) and “you*” (for young or youth) to 
determine whether there was reference in the PSD to the 
population under consideration (under 18 years of age). A 
search for “adult” was also conducted to find text that may 
define whether the population was specific to adults, and 
the text in relevant sections of the document was checked.

For each PSD, a second search was conducted to deter-
mine whether the document included a cost-utility analysis 
or any reference to HRQOL in the economic analysis, using 
the keywords “quality” and “QALY” and “utilit*” as well as 
checking the economic analysis and recommendation sec-
tions of the document. All PSDs where there was evidence 
that children or adolescents were considered as users of the 
medicine, and where a cost-utility analysis and/or QALYs 
were referred to, were retained for analysis. This search was 
double checked by the first author (CB) and 10% of the sam-
ple was checked by the third author (PC). Cases where inclu-
sion was unclear were discussed within the authorship team.

2.3  Data Extraction

Data were extracted for medicine name, meeting date, type of 
submission (initial, resubmission, expansion, change of listing, 
adjustment to schedule), condition, population age, comparator, 
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the clinical claim, whether HRQOL was included in trial out-
comes, type of economic analysis, time horizon, utility weights 
specific to children, whether sensitivity analysis was conducted 
on the utility values, incremental cost-effectiveness ratio range 
and the recommendation made by the PBAC. In a second 
extraction of the data conducted as a quality assurance exer-
cise, we investigated the key concerns and issues raised, which 
elements the model was most sensitive to and key reasons for 
recommendations. Concurrently, we searched the Recommen-
dation and Reasons section of the document for comments on 
whether the use of utility values for children had affected the 
recommendation regarding inclusion of the medicine in the 
PBS, and full text quotes were extracted.

2.4  Data Analysis

The search was documented using a diagram based on 
the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses (PRISMA) [15]. The number of medicines 
and accompanying PSDs that mentioned a person under 18 
years of age and included a cost-utility analysis or men-
tion of QALYs or utilities was determined, and documents 
were organised into four categories: (1) where child-spe-
cific HRQOL measures were used, (2) where adult HRQOL 
measures were used, (3) direct elicitation techniques used 
to generate child-specific utility values, and (4) where the 
source of utility values was not defined.

For submissions where child utilities were not available 
or had not been used, we considered whether uncertainty 
could have been reduced through the use of child-specific 
utilities. This determination was made on the basis of: (a) if 
a cost-utility analysis was used in the recommendation, (b) 
whether the model was sensitive to the utility values and 
utility values were considered important, and (c) whether 
children were an important part of the population under 
consideration (i.e. if the medicine was commonly used for 
children rather than mostly used for adults). If all three fac-
tors were apparent, we considered that the absence of child-
specific utilities contributed to uncertainty, and the evidence 
base for the recommendation could have been strengthened 
if child-specific utilities had been used. If only two of these 
factors were apparent or if there was some missing informa-
tion, then we considered that this to be potentially the case.

3  Results

3.1  Submissions to the PBAC

There were 1889 PSDs available on the PBAC website 
[7]. Public summary document dates ranged from 2005 
(when the PSDs were first posted publicly) to the time 

of data extraction (mid-February 2021), as outlined in 
Fig. 1. In total, there were 230 medicines/vaccines located 
in the sample frame that contained associated PSDs. At 
this stage of the search, if one PSD for the medicine was 
found, all associated PSDs for the medicine were retained. 
Of the 229 medicines included in the sample frame, 56 
were duplicates, giving a total of 174 medicines with 947 
associated PSDs. Of the 174 medicines, 82 medicines 
included PSDs with some reference to the population 
under consideration (persons under the age of 18 years, 
269 associated PSDs) in any section of at least one of 
the associated PSDs. Of the 82 medicines referring to 
children, 29 medicines described the economic analysis 
as a cost-utility analysis (mentioning cost utility and/or 
QALYs). There were 62 PSDs with relevant information 
to the 29 medicines that were retained for data extraction. 
The number of PSDs in each year on the PBAC website 
increased over time (e.g. 82 PSDs in 2006; 192 PSDs in 
2019).

Of the 62 PSDs that met the above criteria, 20 PSDs (ten 
medicines) described using a HRQOL instrument, of which 
four PSDs (two medicines) used child-specific HRQOL 
instruments. Eleven PSDs (eight medicines) used direct 
elicitation methods to generate child-specific utility values, 
and in 31 PSDs (16 medicines) the source of the utility val-
ues was not defined. Twenty-one PSDs (nine medicines) 
referred to vaccines. The perspective in all but one PSD was 
assumed to be from that of the healthcare system, given that 
the submissions were to the PBAC. Only one submission 
(meningococcal, November 2019) also included a societal 
perspective in some of its analyses.

3.2  Child‑Specific HRQOL Measure Used

Four PSDs covering two medicines used child-specific 
HRQOL measures: Rotateq (rotavirus vaccine) and lis-
dexamfetamine (treatment of attention-deficit hyperactivity 
disorder). In both cases, the HRQOL measure used was the 
Health Utility Instrument Mark 2 (HUI2), a child-specific 
utility measure [16]. Information on age range, condition, 
submission date, source of utility value, use in decision 
making and outcome is presented in Table 1. In the initial 
rotavirus vaccine submission, the economic evaluation was 
based on the use of parent proxy (the parent acted as a proxy 
in reporting HRQOL for their child) for the utility values. 
The PBAC did not recommend the initial submission on the 
basis of uncertain cost effectiveness at the requested price. 
The PBAC also expressed concerns about using parent proxy 
for the HUI2 values as the proxy measure for children may 
be difficult to interpret (Quote 1).

Quote 1: “The use of parents and/or care-givers as 
proxy raters of child utility [HUI2] may be appropriate 
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and valuable where the child is too young to provide its 
own ratings, but the results obtained from such assess-
ments are difficult to interpret as they might not be 
highly correlated with the child’s independent rating 
of their own health state” (Rotateq initial submission, 
July 2006, page 4)

A re-submission 4 months later using the same utilities 
(November 2006) included a price reduction and received 
a positive recommendation; however, the treatment of the 
utilities was still seen to be an issue (Quote 2).

Quote 2: “The PBAC still considered the treatment 
of QALY gains to be problematic as to whether it is 
reasonable to assume that there is a QALY gain from 
avoidance of rotavirus (i.e., a gain in quality of life 
(QOL) that is measurable on a scale that trades QOL 
against survival), and whether the QALY weights and 
resultant QALYs are reasonable.

… While there may continue to be disagreement about 
whether it is appropriate to attempt to elicit QALY 
impacts for rotavirus, the method can be argued to be 
relatively conservative—particularly given that it uses 
a general practice population and applies the QALY 
weight only to the symptomatic days. Even if it is 
not appropriate to use a QALY metric in this case, it 
might be reasonably argued that this measure might 
be a reasonable proxy for the welfare impact (QOL) 
of rotavirus. It is unlikely that any more valid estimate 
will be available from an alternative method.” (Rotateq 
submission, November 2006, page 3)

In the case of lisdexamfetamine, the initial submission 
(July 2013) was not recommended because of uncertain 
clinical effectiveness and unacceptable cost effectiveness. 
The PBAC did not accept the cost-utility analysis because 
the Committee did not consider there to be evidence of a 
clinical difference between the two medicines, and therefore 

Fig. 1  Sampling frame and screening for the use of child-specific 
quality-of-life measures and utilities in (Pharmaceutical Benefits 
Advisory Committee [PBAC]) public summary documents (PSDs). 

HRQoL health-related quality of life, LSAC Longitudinal Study of 
Australian Children, WHO World Health Organization
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recommended the use of a cost-minimisation analysis 
instead. The PBAC noted that there were issues transform-
ing utilities to ‘responder’ and ‘non-responder’ health states, 
suggesting that the Committee did not consider the cost-util-
ity analysis was structured appropriately. In the resubmission 
1 year later, cost-effectiveness, cost-utility and cost-minimi-
sation analyses were presented, but the positive recommen-
dation was based on the cost-minimisation analysis.

3.3  Adult HRQOL Measure Used

Of the 16 PSDs (eight medicines) where adult HRQOL 
measures were used, 15 PSDs reported the use of meas-
ures that were valued using preference weights for adult 
HRQOL: 13 PSDs used the EuroQol 5-dimension (EQ-5D) 
[17], four used the Assessment of Quality of Life Question-
naire (AQoL) [18] and two used the Asthma Quality of Life 
Questionnaire Five Dimensions (AQL-5D) [19], as shown 
in Table 2 (multiple measures may have been used in each 
submission). In one PSD (miglustat, July 2010) the SF-36 
was reported, but there was no further information available 
in the PSD to inform whether this was mapped to the SF-6D 
to obtain preference weights.

There were four PSDs (two medicines) where adult 
measures of HRQOL were used for a population of chil-
dren only (Table 2a). For the influenza quadrivalent vaccine 
(July 2019), the submission was specific to children aged 
6 months to 5 years, but the adult EQ-5D-5L was used to 
estimate utilities (which could be appropriate if the QALYs 
are being estimated over a lifetime time horizon, though in 
this model the time horizon was 1 year). The model was 
noted to be sensitive to the utility values and the vaccine 
was recommended for listing by the Committee based on 
likely cost effectiveness. There were three sapropterin dihy-
drochloride submissions (for the treatment of hyperphenyla-
laninemia due to phenylketonuria) specific to neonates and 
children. The earlier submission (November 2011), seek-
ing section 100 listing (special listing for highly specialised 
drugs [20]), used EQ-5D utility values sourced from an inde-
pendent study commissioned by the sponsor. This submis-
sion was not recommended based on high and uncertain cost 
effectiveness. The model was sensitive to the utility values, 
and the Committee noted that the adult EQ-5D was not suit-
able for children (Quote 3).

Quote 3: “Uncertainty is also associated with the utili-
ties derived for the health states included in the model 
given that the EQ-5D instrument was not developed 
for use in children, and the utilities derived describe 
the health of the parents of the children in several 
instances, rather than the health state of the children.” 
(sapropterin, November 2011, page 8)

There were two subsequent submissions for sapropterin 
in March and November of 2018 with a new economic anal-
ysis, in which the Committee stated that the adult utility 
values from the EQ-5D lacked face validity in use for chil-
dren’s HRQOL. The Committee also discussed that it was 
not appropriate to use the child-specific utilities for adults 
because of the higher impact on children (Quote 4). A rec-
ommendation on the March submission was deferred, and 
a recommendation was made in the November submission 
to recommend the medicine with age and restrictions (must 
be commenced before the age of 18 years and allowed to 
continue thereafter), following a price reduction.

Quote 4: “The use of the same utilities for both adults 
and children was not clinically plausible. For exam-
ple, the utility value of [retracted] (for the abandoned 
Phe-restricted diet, i.e. uncontrolled phenylketonuria, 
health state) was based explicitly on a child health 
state. The PBAC considered that it is highly likely that 
potential health impacts of uncontrolled phenylketonu-
ria are more severe in infants and young children than 
in adults” (sapropterin, March 2018 Doc, page 22).

In the 12 PSDs (seven medicines) where adult HRQOL 
measures were used for both adults and children, the use of 
adult measures for children was not discussed as an issue in 
the PSDs. In the submission for miglustat (July 2010), it was 
specifically mentioned that the paediatric population was not 
included in the economic analysis.

3.4  Direct Elicitation

Of the 11 PSDs (eight medicines) that used direct elicita-
tion methods, ten used time trade-off, standard gamble was 
used in two PSDs, discrete choice experiment, willingness 
to pay and a vertical rating scale were each used in one 
PSD (multiple techniques may be used in each submission; 
information on how the direct elicitation was conducted was 
rare). In two PSDs, EQ-5D scores were also collected, as 
shown in Table 3a where the population was children only 
and Table 3b where the population was children and adults.

In two of the four PSDs where the population being 
considered for PBS listing was children only, concerns 
were raised about the appropriateness of the utility values. 
For instance, in the reference quoted for utilities in the 
pneumococcal polysaccharide conjugate vaccine submis-
sion (November 2010), parents were asked to trade off 
their own life to prevent repeated ear infections in their 
children (ear infections preventable through the vaccine 
[21]). For the Rotarix rotavirus vaccine (July 2006), which 
used standard gamble and discrete choice experiments, the 
Committee concluded that there was framing bias due to 
the anchor point used for the worst health state. Utilities 
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values used in the diphtheria, tetanus, acellular pertus-
sis vaccine submission (November 2014) were noted by 
the PBAC as being non-conservative; however, the model 
remained robust under all tested scenario analyses. For 
the PSD for leuprorelin (November 2014), a time trade-
off study was conducted where vignettes were retrospec-
tive, covering puberty and post-puberty aspects of the 
condition.

Where direct elicitation was used to inform utility 
values for medicines indicated for both adults and chil-
dren, the Committee specifically commented on concerns 
regarding the use of time trade-off when making decisions 
about children (atomoxetine, for the treatment of attention-
deficit hyperactivity disorder, July 2006) as illustrated in 
Quote 5. The time trade-off methodology used was deemed 
appropriate by the PBAC for leuprorelin (November 2014), 
but not for tobramycin (March 2013), where the elicitation 
questions focussed mainly on the mode of administration. 
In the July 2015 submission for insulin glargine, the sub-
mission was for adults only, but the Committee was con-
cerned that children may also use the subsidised medicine. 
In the consideration of etanercept, July 2008, evidence 
was reported that there were no differences in HRQOL 
between the two groups, and children’s utilities were not 
explicitly mentioned.

Quote 5: “The PBAC noted that a key concern with the 
previous submission, the application of the TTO meth-
odology to elicit utilities remained. The Economics 
Sub-Committee advised the key issue with the elicita-
tion of utilities is that a time trade off (TTO) approach 
in which a subject is asked to trade off someone else’s 
life is not comparable with a standard time trade off 
approach because it does not have the same basis in 
utility. A QALY weight is a person’s individual prefer-
ence ranking about health states for themselves. Even 
if an adult is asked to imagine that she was a child, 
it is the adult who then has to answer how much she 
wants to trade-off the child’s life whereas in standard 
TTO the adult would be asked how much of her own 
life she would trade off. Implicitly the utility function 
which has the adult’s survival, and the adult’s quality 
of life is then taken as the child’s utility function.” 
(atomoxetine, July 2006, page 4)

3.5  Source of Utilities not Reported or Discussed 
in PSDs

There were 31 PSDs (16 medicines) where the utility values 
were not reported or discussed, as shown in Table 4. Of 
these, 17 PSDs (eight medicines) were specific to children 
(first section of Table 4a). There were four PSDs relating 

to Gardasil, and three to Cervarix, both of which are vac-
cines against the human papilloma virus. In the initial sub-
mission for Gardasil (November 2006), which was for girls 
aged 12–13 years and with a catch-up programme, utili-
ties appeared to be related to cancer health states and were 
deemed by the PBAC to have been overestimated. The sub-
mission of extension to the program to boys (March 2011) 
was initially not recommended because of high and uncer-
tain cost effectiveness but was subsequently recommended 
in November 2011 based on acceptable cost effectiveness 
compared with vaccination for girls and following a price 
reduction. The final submission was to reduce the schedule 
from three to two doses (July 2017). For the three Cervarix 
documents, cost-utility analyses were conducted alongside a 
cost-minimisation analysis, but the source of the utility val-
ues was not reported or discussed in the documents. The July 
2007 submission was not recommended because of concerns 
about clinical differences between Cervarix and Gardasil, 
but the resubmission that included a price reduction (Cer-
varix, November 2007) was recommended. In November 
2015, dosage was dropped from three to two doses, and in 
the July 2017 submission, boys were added to the schedule. 
It is important to note that the human papilloma virus vac-
cines are administered to children, but the health benefits 
accrue to adults; thus, it is less clear cut whether child-spe-
cific utilities are as relevant in this case.

Apart from the human papilloma virus vaccines, there 
were a further ten PSDs where the population was children 
only. For the July 2007 submission for infliximab (treat-
ment for ulcerative colitis), utility values were derived from 
a small survey of clinicians in Australia and were perceived 
by the PBAC as lacking face validity. It was not possible to 
determine from the PSD whether clinicians were asked to 
indicate how relevant health states would be described on a 
standard measure of HRQOL accompanied by preferences or 
asked to directly estimate a raw utility score; thus, we were 
not able to allocate this PSD to the direct elicitation section.

In the measles, mumps, rubella and varicella vaccine 
submission (November 2007), the submission was recom-
mended based on clinical need, despite concerns with the 
cost-effectiveness basis for pricing of the vaccine. Although 
the recommendation for the meningococcal vaccine submis-
sion (July 2018 with August 2018 addendum) was made on 
a cost-minimisation basis, QALYs were recommended to 
be used to indirectly quantify a clinically important differ-
ence between the two vaccines, where the cost per QALY 
gained would be less than $15,000 (the PBAC noted that this 
recommendation was yet to be implemented). The methyl-
phenidate hydrochloride submission (March 2006) was not 
recommended based on uncertain clinical benefit and cost 
effectiveness because the PBAC had concerns that the clini-
cal and other benefits of an extended-release formulation 
and once-a-day administration had not been demonstrated 
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adequately in the trial, and because there were other con-
cerns with the economic model. It was subsequently recom-
mended in the November 2006 resubmission on the basis 
of ease of administration because it removed the need for a 
dose during school hours. The four multi-component menin-
gococcal group B vaccine PSDs were not recommended for 
the general population, despite the subsequent submissions 
including a price reduction. In the final submission (Novem-
ber 2019), a societal perspective was included, which was 
not considered appropriate by the PBAC. The vaccine was 
subsequently recommended for indigenous populations only. 
The final medicine specific to children only was tiotropium. 
Both submissions used QALY loss per symptomatic exac-
erbation, and extrapolated QALYs from adults to children. 
The Committee accepted the extrapolation, but the QALY 
loss was considered to be implausible. The initial submis-
sion (March 2018) was not recommended, but the second 
submission (November 2018) was recommended after a 
price reduction.

Concern about using adult utilities for children was not 
raised in the 13 PSDs (eight medicines) where the condi-
tions and medicines were for both adults and children in this 
section. The Committee queried the use of child utilities for 
adults in the deferasirox July 2015 submission.

3.6  Use of Child‑Specific HRQOL Measures 
to Reduce Uncertainty

Information from the final column of Tables 2, 3 and 4 has 
been summarised in Table 5. As per Fig. 1, there were 29 
include medicines; however, two medicines were excluded 

as they already used child-specific HRQOL measures (as per 
Table 1), four medicines were included in two tables (rota-
virus, meningococcal, pneumococcal, insulin). Infliximab 
was included in all three tables, and insulin glargine submis-
sions were separately classified in Table 3, hence there are 
34 medicines included in Table 5. Across all three tables, 
we estimated that if child-specific measures had been avail-
able and used, this would have reduced uncertainty for deci-
sion making in 17 medicines (50%), and potentially reduced 
uncertainty in a further 12 (35.3%). In five medicines 
(14.7%), we estimated that using child-specific HRQOL 
measures would not have reduced uncertainty in decision 
making. We thus conclude that in 85.3% of cases, the use 
of child-specific HRQOL measures may reduce uncertainty 
for decision makers.

4  Discussion

In this study, we aimed to investigate the use of child-spe-
cific HRQOL measures and child-specific utility values in 
recommendations made by the Australian PBAC. Using 
a comprehensive sample frame, we found that out of the 
1889 PSDs, 62 PSDs pertained to children and contained 
cost-utility analyses (or mentioned QALYs or utility val-
ues). Of these 62 recommendations involving a cost-utility 
analysis of childhood medicines (29 medicines), only four 
PSDs (two medicines) used a child-specific HRQOL meas-
ure that generated the child-specific utility values that were 
used in cost-utility analyses. In both cases, the utility value 
was derived from the Health Utility Index Mark-2 (HUI2). 

Table 5  Summary table of whether there would have been reduced uncertainty if child-specific health-related quality-of-life measures had been 
used (n = 34)

Reduced uncertainty (n = 17, 50%) Potentially reduced uncertainty (n = 
12, 35.3%)

Not reduced uncertainty 
(n = 5, 14.7%)

No. Medicine No. Medicine No. Medicine

Table 2 4 Influenza quadrivalent vaccine
Sapropterin dihydrochloride
Infliximab
Vacaftor

3 Miglustat
Omalizumab
Pneumococcal polysaccharide 

conjugate

1 Meningococcal 
polysaccharide 
conjugate

Vaccine
Table 3 5 Infliximab

Pneumococcal polysaccharide conjugate vaccine
Rotarix
Atomoxetine
Tobramycin

3 Leuprorelin
Etanercept
Insulin glargine

2 Diphtheria, teta-
nus, pertussis 
vaccine

Insulin glargine

Table 4 8 Infliximab
Measles, mumps, rubella and varicella vaccine
Methylphenidate hydrochloride
Multi-component meningococcal group B vaccine
Tiotropium
Eculizumab
Mannitol
Ribavirin

6 Gardasil
Cervarix
Meningococcal vaccine
Insulin (glargine, detemir)
Oseltamivir
Somatropin

2 Botulinum toxin
Deferasirox
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The Committee expressed concern about the calculation of 
the utilities and the use of the parent-proxy for the HUI2 
in the Rotateq (rotavirus vaccine) submissions. For lis-
dexamfetamine (treatment of ADHD), the Committee was 
concerned about utility transformation, but recommended 
a cost-minimisation analysis instead of a cost-utility analy-
sis as there was no evidence of a clear additional benefit 
between the medicine and comparator. Of note, there are 
many preference-based measures that have been developed 
for child and adolescent populations (e.g. AHUM, AQoL-
6D, CHU9D, EQ-5D-Y, HUI3, QWB, 16D and 17D; only 
the HUI2 appears to have been used in in the PBAC submis-
sions [4]); however, submissions to the PBAC are dependent 
on appropriate preference-based measures being used in the 
clinical trials that form the basis of these submissions.

The use of adult measures of HRQOL to inform a cost-
utility analysis of interventions for children was found in 
16 PSDs. The Committee commented on the use of adult 
HRQOL measures for use in children in only one case (sap-
ropterin, March 2018) by noting that the EQ-5D was not 
developed for use in children. Other methods to determine 
HRQOL values were through direct elicitation methods, the 
most common of which was time trade-off. In these cases, 
the PBAC often raised methodological concerns. Issues 
raised by the PBAC (as reported in the PSDs) in relation 
to direct elicitation of child utilities included adults trad-
ing off children’s lives (atomoxetine, July 2006), and adults 
trading off their own lives (pneumococcal polysaccharide 
conjugate vaccine, November 2010). There is a risk with 
direct elicitation that studies will focus directly on the area 
that the treatment improved, as illustrated by the case of 
tobramycin (treatment of cystic fibrosis, March 2013) where 
the questions referred to the mode of administration. The 
PBAC also noted that the wording used in vignettes may 
introduce bias, such as in the case of leruprorelin (treatment 
of central precocious puberty, November 2014) with the use 
of the term ‘stunted growth’.

The PBAC considers the comparative clinical benefit and 
value for money of new medicines compared with current 
treatments, and it is important to consider how the lack of 
child-specific HRQOL or utilities as evidence affects deci-
sion making by the Committee, and similar bodies. The utili-
ties are a key input to the economic models that inform value 
for money, and uncertainty around utility values directly 
impacts the incremental cost-effectiveness ratio. Child-spe-
cific HRQOL instruments have been designed around the 
domains and descriptors of quality of life that are relevant 
to children. When used, these instruments should provide 
greater clarity to decision makers about how the interven-
tions improve patient well-being in the treated population, 
compared to adult measures.

One of the main findings in this study was that a lack 
of child-specific HRQOL measures increased uncertainty 

in decision making, when medicines were used by chil-
dren. Of the 33 medicines where child-specific HRQOL 
measures were not used, we consider that in 16 medicines 
(48%) uncertainty would have been reduced if child-specific 
HRQOL measures were used, and in 12 medicines (36%) 
uncertainty would potentially have been reduced (total of 29 
medicines, 27 did not use child-specific medicines, six were 
considered in more than one table, giving 33 medicines for 
this analysis). In only five medicines (15%) was the use of 
child-specific HRQOL measures unlikely to have reduced 
uncertainty according to our assumptions (based on whether 
a cost-utility analysis was used in the recommendation, the 
model was sensitive to utility values and children were an 
important part of the population under consideration). Thus, 
we can say that in 85% of cases, uncertainty would have or 
possibly would have been reduced.

In this review, we found that in almost every instance 
where patient HRQOL was relied on for a paediatric popu-
lation, the PBAC did not have child-specific quality-of-life 
information or utility values to inform the recommendation. 
The PBAC makes deliberations on whether to recommend 
or reject a medicine based on the information that it has 
available, and any area where information is missing will be 
a source of uncertainty. Appropriate utility values are one 
of the sources for decision making. Because the PBAC is 
deciding to reject or recommend at a specific requested price 
and with specific models and assumptions, if the information 
is not as good as it could be then the evaluation process is 
less than optimal, and could result in paying too much for a 
medicine or rejecting it when it should be accepted (delay-
ing access).

4.1  Limitations

The sample frame of medicines used by children in this 
study was informed from multiple sources, and PSDs 
were systematically searched for eligibility for the study. 
Despite this rigorous method, the possibility that relevant 
submissions were overlooked remains. By their nature as 
summary documents, the PSDs lack complete detail, and 
there are redactions of key information because of com-
mercial sensitivity, mainly pertaining to costs, QALYs, 
and incremental cost-effectiveness ratios. Where the utility 
was not mentioned in the PSD, it was hard to identify the 
details of the utility values used. We relied on the PBAC 
public summary documents to reflect decision makers 
views, and note that there are other documents, includ-
ing the evaluation commentaries from PBAC’s external 
evaluators and the advice from the Economics Sub-Com-
mittee may contain more information than is included in 
the PSDs. These documents and the full submissions from 
the sponsors are not in the public domain, but remain a 
potential source for future research. Other methods to 
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understand a decision maker’s views may be to conduct 
interviews or surveys. It is also pertinent to note that the 
amount of detail presented in the PSDs evolved over time. 
Future directions for research may include strengthen-
ing the evidence regarding the validity of existing child 
HRQOL measures, further valuation of child HRQOL 
measures including country-specific value sets, advancing 
the measurement of HRQOL in younger children, deter-
mining at what age an adult instrument may be suitable for 
adolescents, clinical trials, sponsor guideline requirements 
and health technology assessment evaluation processes.

5  Conclusions

Internationally, there is growing emphasis on measuring and 
valuing HRQOL in ways that are valid, relevant and mean-
ingful for decision makers to assess the impact of medicines 
and interventions. This review aimed to investigate the use 
of child-specific HRQOL measures in decision making by 
the Australian PBAC and found that use of these measures 
or utilities is relatively uncommon. In 85% of medicines 
that did not use child-specific utilities, we estimated that 
uncertainty may have been reduced if child-specific utility 
measures had been used. Our review suggests that current 
evidence being submitted on the measurement and valuation 
of child HRQOL for use in PBAC recommendations is lim-
ited and contributes to uncertainty about value for money: 
there is evidence of inappropriate measures and weights 
being used, cases in which there is a gap in knowledge about 
the quality-of-life impacts on children and other gaps in evi-
dence. Better methods for estimating child-specific utility 
gains (and guidance to users about where these should be 
applied) may improve the evidence base for decision mak-
ing for interventions for children in Australia and thus help 
to inform the PBAC’s consideration of value for money. To 
inform decision making, it would be preferable for trials of 
interventions to treat healthcare conditions in children to col-
lect quality-of-life information with a child-specific utility 
instrument. Appropriate methods to inform resource alloca-
tion are needed to determine how the community trades off 
different aspects of quality of life and survival for children.
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