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A budget impact analysis (BIA) is used to assess whether the adoption of a new health technology is affordable,
given the resource and budget constraints of the context. Increasingly, BIAs are coming to be viewed as an important-if not
essential-part of health technology assessment (HTA). BIA data is often examined in conjunction with cost-effectiveness
analysis (CEA) data to help inform decisions makers when developing reimbursement policies within the resource constraints
of their health care system. This article presents a review of existing BIA guidelines from around the world and makes some
initial recommendations for the development of Thai BIA guidelines, as part of the newly-developed Economic Evaluation
guidelines for Thailand. Initial recommendations include guidelines on appropriate analytic framework design, study design,
perspective, scenarios for comparison, target population, costing and resource use, uncertainty analysis, and discounting.
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A budget impact analysis (BIA) is used to
assess whether the adoption of a new health
technology is affordable, given the resource and budget
constraints of the context. Increasingly, BIAs are
coming to be viewed as an important-if not essential-
part of health technology assessment (HTA). BIA data
are often examined in conjunction with cost-
effectiveness analysis (CEA) data to help inform
decision-makers when developing reimbursement
policies within the resource constraints of their health
care system®, BIAs serve three main functions: 1) to
estimate the financial consequences for a specified
population of implementing a new health intervention
or technology, 2) to provide data on the affordability of
new health-care technologies at a given price for a
specified population, prior to reimbursement, and 3) to
serve as a budget or service planning tool that policy
decision-makers can use to inform their allocation of
resources once reimbursement of a given technology
has been confirmed®. Most HTAs will include both
an economic evaluation and a BIA, the results of
which should comprise the same data set and should
be analyzed together as complementary findings®34,
However, the two tools do differ in some key ways
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(Table 1), and their findings may sometimes conflict
(for instance, where the economic evaluation indicates
a technology does offer value for money but the BIA
shows high budget impact). There is, unfortunately,
no current scientific guidance on how to resolve these
kinds of conflict®.

Budget impact analytic framework

Fig. 1 shows an example BIA framework, which
is adapted from the BIA framework developed by the
International Society for Pharmaco-economics and
Outcome Research (ISPOR) Task Force on Good
Research PracticesW. The framework enables a
comparison to be made between the treatment and
condition status quo and the new situation that would
result from the adoption of a new intervention. The
BIA examines the impact of this adoption on the
healthcare system by assessing its impact on a number
of key factors (i.e. disease incidence, diagnosis and
treatment, resource used, and costs). Finally, the total
costs of each scenario are calculated and compared so
that the budget impact of the adoption of the new
technology can be estimated.

Six key inputs are required to construct the
BIA modelling framework®359: 1) the size and charac-
teristics of the affected population, 2) the current inter-
vention mix, 3) the cost of the current intervention mix,
4) the proposed intervention mix, which will include
the intervention under consideration, 5) the cost of the
new intervention mix, which will include the interven-
tion under consideration, and 6) the use and cost of
other health treatment-related health-care services or
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Table 1. Comparison of economic evaluation and budget impact analysis®4

Detail

Budget impact analysis

Economic evaluation

Underlying concept

Objective

Study timeframe

Health outcomes
Perspective
Comparison

- Affordability

- Financial impact of introducing
atechnology

- As manager of the convenience
(usually 1-5 years)

- Excluded

- Budget holder/Manager

- Scenarios in which they can design
the degree of incorporation of the
new technology in population with

- Value for money

- Economic efficiency of alternative technolo-
gies

- Preferably lifetime

- Included (e.g. quality-adjusted life years)

- Society/Third payers/other

- Specific technologies: a new technology will
be used throughout cohort intervention

a mixture of utilization
Study population

- Open cohort: individuals can be
included or excluded alongtime,

- Close cohort: cohort of individuals defined a
priori

considering rate incorporation of
technology,incidence of disease
indications and treatment effect of
the new treatment on survival

Discounting - Not recommended

Presenting result

Generalisation of results

- Total and incremental annual costs

- Inadequate: budget impact studies

- Highly recommended

- Incremental cost per unit of health outcome
achieved

- Possible, with limitations

are designed to specific circumstances

Total popu]atmn
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Society for Pharmacoeconomics and Outcome
Research (ISPOR) Task Force on Good Research
Practices®.
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Fig. 1

treatment-related health care services.

All key data for the BIA should be country-
specific, including target population data,
epidemiological data, data on resource use and unit
costs, and data on which therapies, if any, are likely to
be replaced by the new intervention®. Other data need
not necessarily be country-specific, including data on
the influence of the new intervention on mortality,
progression, prevalence of disease, and side effects.
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All relevant data should be researched, appraised, and
presented according to the principles and methods of
evidence-based medicine and systematic review.

Review of published BI1A guidelines

The first analytic framework for BIA was
published in 1998, Since then, a number of country-
specific guidelines have specifically recommended that
a budget impact analysis be included in any health
technology economic evaluation where the findings
will be used to inform national or local formulary
approval or reimbursement decisions?, To date, most
BIA guidance has aimed at providing recommendations
to ensure that policy-makers and those responsible for
health care insurance budgets are provided with
standardized, reliable, and good quality information.
Until now, specific guidance on appropriate BIA
methodologies, implementation, and good practice have
largely been lacking. This article reviews existing
methodological guidelines on a series of issues that
should be considered by all who are involved in BIA
development(t-46813.14),

Study design

All existing guidelines recommend that a BIA
should use the same input parameters, economic
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models, and model assumptions as the economic
evaluation, so that the results of both analyses can be
examined together. Moreover, there is widespread
agreement that all BIAs should also take into account
the type of health condition (i.e. whether it is chronic
or acute) before deciding upon an appropriate analytical
approach (i.e. whether it is prevalence-based, incidence-
based, or both) and type of intervention (i.e. whether it
is preventive, curative, palliative, one-time, ongoing,
or periodic). Decision modeling (e.g. Markov models
and decision trees) are recommended instruments for
use in BIAs, as they offer high levels of transparency
and allow the model calculation formulae, model
parameters, and findings of the analysis to easily be
reviewed by other researchers.

Perspective

The primary objective of a BIA is to assess
the affordability of incorporating a new technology
within the existing health care insurance context. As a
result, the budget holder perspective (whether within a
national healthcare system, managed care organization,
social insurance institution, or hospital context) is the
perspective recommended by almost all BIA guidelines.

Scenarios to be compared

There is widespread agreement among
existing guidelines that all scenarios that the BIA
compares should be based on the reimbursement
packages and mixed treatment interventions that would
be implemented in reality for the target population.
When making budgetary comparisons in BIAs, the new
technology should only be analysed within the
appropriate mixed treatment scenario; that is, the budget
should be assessed in terms of total intervention
budget, rather than an examination of the technology
in isolation. Thus, the analysis should consider how
the current mix of interventions is likely to change when
the new intervention is made available®. This kind of
analysis is different to that adopted by economic
evaluations, which compare specific technologies on
an individual basis, rather than examining how their
adoption might change the current mixed treatment
scenario(s). The existing guidelines make the following
recommendations on the methods and data sources
that should be used to generate these mixed treatment
scenariost2468);

1) Current technologies mixed treatment
scenario: In many treatment programs, a number of
treatment regimens are prescribed for patients with the
same condition. As such, the proportion of patients
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undergoing each treatment needs to be estimated, and
the resource use and costing values adjusted
accordingly, before inclusion in the BIA. In addition,
additional costs related to current treatments, such as
those associated with managing side effects, related
administrative costs, and costs associated with related
procedures, should be calculated and included in the
BIA. Consideration might also be made of any price
discounts offered by the pharmaceutical reimbursement
package and patient contribution charge.
Recommended data source: National
reimbursement databases/health insurance databases
2) New technologies mixed treatment scenario:
The precise mix of the new technology’s treatment mix
will depend on the rate of uptake of the new technology
as well as the extent to which it will either replace or
complement current technologies®. Moreover, the rate
of uptake is likely to change over time, as physicians
and patients become familiar with new technology.
Recommended data source: Producer
estimates of market share
Where producer estimates of market share are
not available, an extrapolated estimate of market share
based on product diffusion data from either the same
technology in a different setting or a similar technology
in the budget-holder’s setting could be used.

Target population

Deciding on an appropriate target population
size is a very important part of any BIA, as this can
significantly affect the results of analysis. Anumber of
data sources can be used to inform the decision,
including epidemiology of disease data, the proportion
of patients who are covered by health insurance, and
the accessibility of health care services (usually given
as a percentage of the total number of patients who are
covered by health insurance). These factors should all
be taken into account in the comparative analysis, with
appropriate estimates made for the new technology
treatment mix scenario. Some BIA guidelines
recommend that no off-label use should be included in
the dataset®, while other guidelines recommended they
should be included, even though off-label use is not
included in reimbursement packages®. Other guidelines
suggest instead that off-label use should be included
in the uncertainty analysis®. Table 2 shows the
parameters and data sources that can be used to
estimate target population size in a BIA. It also
illustrates how the size can change over time, and how
this too should be included, through open cohort
analysis®?,
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Table 2. Parameters and data sources that can be used to estimate target population size in a BIA®*)

Parameter

Data sources (ranked by the level of valid evidence)

Prevalence and incidence
(Total number of patients)

1. published country-specific literature, or
2. international epidemiology data may also be used, where validated by

a Delphi panel of national clinical and epidemiology experts

Proportion of patients eligible and
accessible for treatment with the
current technology

1. relevant national registry databases, or
2. published literature, e.g. a previous BIA for medications with
similar indications, or

3. estimated from Delphi panel of national clinical experts

Proportion of patients eligible for
treatment with the new technology

1. publishedcountry-specific literature, e.g. a previous BIA for medications
with similar indication, or

2. registered patients for the new technology, but it might be restricted
prescription by reimbursement authorities, or
3. estimated from Delphi panel of national clinical experts

Proportion of eligible patients
actually treated with the new
technology

Other input parameters:

1) the annual growth in utilization of
the new technology over the time
horizon of the BIA

2) the changes in treatment patterns
or guidelines and off-label used

3) the treatment sequencing

1. estimated from Delphi panel of national clinical experts

1. estimated from Delphi panel of national clinical experts

Time horizon

Budget impact analyses should be presented
within time horizons that are most relevant to the budget
holder®. BIAs are typically concerned with costs over
short time horizons (e.g. 1-5 years)@*9; however, the
general rule is that the time horizon should be able to
capture the period within which meaningful differences
between the costs and outcomes of competing
technologies become apparent. This period will vary
according to the conditions under which the
intervention is to be introduced, and sometimes
according to the predicted impact of the new
intervention®. However, generally, it will be longer than
the current budget period because of the costs and
benefits that accrue over time. In any case, results that
can be disaggregated should be available over time
within a period that is deemed appropriate by the
budget holder®®,

Costing and resource utilization

When BIA guidelines recommend adopting
the budget holder’s perspective, the model should take
into account the resources used and the costs incurred,
including all direct medical care costs and all other costs
that exert an impact on the budget or health care system.
The charge levied for the new technology should be
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based on its value according to the benefit package-
not its market price. The ISPOR Task Force’s
guidelines® suggest that impacts on areas outside the
health-care system-such as those incurred by loss of
productivity-should not be included in a BIA, as these
are not generally relevant to the budget holder.
However, this may not apply when budget impact
analyses are intended to inform the decision making of
employers or private health insurers, nor in contexts
where health-care systems rely on tax payments where
lost production due to morbidity could have important
implications for healthcare funding.

In general, therefore, all costs that might result
from the introduction of the new technology within the
BIA time horizon, including health outcomes and side
effects, should be included, and the resource use profile
should reflect the actual usage and the way the budget
holder values these resources®. Thus, the expenditure
calculation will include all of the costs that are expected
to result from adoption of the intervention (variable
costs in the short-run and fixed and variable costs in
the long-run). The published guidelines do not agree
on whether or not future costs should be included for
other health conditions that might be incurred in
patients who survived as a result of the new
intervention. The choice whether to include or exclude
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future unrelated costs will depend on the payer
requirement and perspectives.

Uncertainty analysis

BIAs include a considerable level of
uncertainty®. Therefore, a single “best estimate” is
not a sufficient outcome. Instead, the BIA should
compute a range of results that reflect the plausible
range of circumstances the budget holder will face. Itis
useful to consider both the most optimistic and the
most pessimistic scenario. The ranges that are presented
must be based on realistic scenarios regarding various
inputs and assumptions, such as the size of the target
population, the different uptake rates for the new
technology, the costs of the new technology, and other
assumptions for which data were not available.

The identified plausible range of parameters
and assumptions should be developed collaboratively
with the decision makers, because they are best placed
to make many of the key assumptions and to supply
data for the ranges of input parameter values®. In some
cases, it may also be advisable for the decision-makers
to review the BIA model to assess the scenarios therein
and undertake their own sensitivity analysis®. It should
be understood by the decision-maker that some
analyses might be sensitive.

Although a probabilistic sensitivity analysis
(PSA) is required in any economic evaluation, the role
of PSA within BIA has been questioned because of the
accountability that PSAs requires®. Moreover, while
PSAs require the use of estimated variance data, input
data used in BIAs often comes from panel expert
discussion data, from which it is notoriously difficult
to generate estimated variance. Most guidelines
suggest that a deterministic sensitivity analysis should
be conducted to identify the range of the budget
impact(1'3*13v14).

Discounting

The published BIA guidelines recommend that
discounting should not be factored into BIAs because
discounted costs do not reflect the actual budget in
given year(2414),

Guidelines for Health Technology Assessment in
Thailand (second edition): Recommendations for
budget impact analysis

BIAs should be regarded as economic
evaluation tools that policy decision can use in the
following circumstances: 1) when a new technology
seems to be cost-effective at either its current price or
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its submitted price used in the reimbursement package.
In this case, the BIA should use the price that is most
cost-effective; 2) where the new technology does not
seem to be cost-effective, a threshold analysis should
be conducted to assess whether the reduced price
would make it value for money. This price could be
used for negotiation processes, in which case the BIA
should then use the negotiated price; or 3) when the
target patient group of the technology under
assessment is small (e.g. in the case for treatments for
rare diseases), the treatment may not seem to be cost-
effective. However, a BIA should be employed to inform
policy decision-makers who might be interested in
developing a reimbursement package for vulnerable
patients.

Study design

BlAs should be conducted in conjunction
with the economic evaluation; they should use the
same input parameters, economic models, and model
assumptions.

Perspective

All BIAs should be conducted from the
budget holder’s perspective (whether within a national
healthcare system, managed care organization, social
insurance institution, or hospital context), given that
that the new technology will impact upon their budget.

Scenarios to be compared

BIA scenarios should be based on existing
reimbursement packages and should use sets of mixed
treatment interventions (with and without the new
technology) to see how the current treatment mix and
the proposed new treatment mix would affect the target
population. Thus, the resource and valuation
measurement for each treatment that is included in the
current intervention mix needs to be examined
proportionately, using data obtained from the national
reimbursement database/health insurance database. To
estimate the new technology mix scenario, the rate of
uptake should be forecasted from the producer’s
estimates of market share or extrapolated from previous
product diffusion data. Moreover, the rate of uptake is
likely to change over time, as physicians and patients
become familiar with new technology, so a Delphi panel
of national clinical experts might be used to predict
how the rate at which this will change.

Target population
A number of data sources can be used to
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inform the decision, including epidemiology of disease
data, the proportion of patients who are covered by
health insurance, and the accessibility of health care
services (usually given as a percentage of total patients
who are covered by health insurance). These factors
should all be taken into account in the comparative
analysis, with appropriate estimates made for the new
technology treatment mix scenario and within a suitable
time horizon. As target population size can change over
time, acknowledgement of this too should be included
in the BIA, through open cohort analysis. Given that
many interventions can be used to treat a number of
conditions, it is important that any uses of the
intervention that are not recommended in the
reimbursement package should not be taken into
account in the BIA. The calculation of target population
should be clearly reported.

Time horizon

The time horizon used in the BIA should be
that which is deemed most relevant to the budget holder.
BlAs are typically concerned with costs over a short
time horizon (e.g. 1-5 years).

Cost and resource utilisation

The costs and resource that are used in the
BIA should be based on the budget holder’s
perspective, and should thus include all direct medical
care costs and all other costs that might impact the
budget or health care system within the specified time
horizon (e.g. 1-5 year-period). The charge levied for the
new technology should be based on its value according
to the benefit package-not its market price. The analysis
should also include other costs that are related to the
new intervention package, such as those resulting from
side effects. Future costs associated with other
health conditions that might be incurred due to
patients surviving as a result of the new intervention
should generally be excluded. However, the choice
whether to include or exclude future unrelated costs
will depend on the payer requirement and perspective.

Uncertainty analysis

A deterministic sensitivity analysis should be
conducted to reveal the plausible range of budget
impact, including both the most optimistic and most
pessimistic scenario, as indicated by the Tornado
diagram. The use of a PSA to examine the uncertainty
of the CEA results may well be unnecessary in a BIA.
The ranges that are presented must be based on realistic
scenarios regarding various inputs and assumptions,
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such as the size of the target population, the different
uptake rates for the new technology, and the costs of
the new technology.

Discounting
It is not recommended that discounted costs
be used in the BIA.
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