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Abstract
Objective To investigate the equity and policy implications of different methods of
calculating catastrophic health spending.
Methods We used routinely collected data from recent household budget
surveys in 14 European countries. We calculated the incidence of catastrophic health
spending and its distribution across consumption quintiles using four methods. We
compared the budget share method, which is used to monitor universal health
coverage (UHC) in the sustainable development goals (SDGs), with three other wellestablished methods: actual food spending; partial normative food spending; and
normative spending on food, housing and utilities.
Findings Country estimates of the incidence of catastrophic health spending
were generally similar using the normative spending on food, housing and utilities
method and the budget share method at the 10% threshold of a household’s ability to
pay. The former method found that catastrophic spending was concentrated in the
poorest quintile in all countries, whereas with the budget share method catastrophic
spending was largely experienced by richer households. This is because the threshold
for catastrophic health spending in the budget share method is the same for all
households, while the other methods generated effective thresholds that varied across
households. The normative spending on food, housing and utilities method was the
only one that produced an effective threshold that rose smoothly with total household
expenditure.
Conclusion The budget share method used in the SDGs overestimates
financial hardship among rich households and underestimates hardship among poor
households. This raises concerns about the ability of the SDG process to generate
appropriate guidance for policy on UHC.

Introduction
Catastrophic health spending is an established indicator of financial protection used to monitor
global progress towards universal health coverage (UHC),1–7 as set out in Transforming our
world: the 2030 agenda for sustainable development.8 It is defined as health spending that
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exceeds a predefined percentage or threshold of a household’s ability to pay for health care.
However, ability to pay can be interpreted in different ways, leading to measurement
differences.
The simplest approach assumes that a household’s entire budget is available for healthcare spending. This is known as the budget share method because it considers health spending
in relation to total household expenditure or, less frequently, to income. Other approaches reject
this assumption on the grounds that households must first meet basic needs such as food and
shelter before covering health-care expenses. These methods consider health spending in
relation to household expenditure minus an amount representing spending on basic needs. The
remaining balance is referred to as a household’s capacity-to-pay for health care.
For the sustainable development goals (SDGs), catastrophic spending on health is
monitored using the budget share method. SDG indicator 3.8.2 defines the incidence of
catastrophic health spending as “the proportion of the population with large household
expenditure on health as a share of total household expenditure or income.”9 Two thresholds
are used to define large: 10% and 25%. While the budget share method has the virtue of
simplicity, it has drawbacks.6
To illustrate these drawbacks, we compared the budget share method with three other
methods widely applied at global or regional level to calculate the incidence of catastrophic
health spending. These methods are: (i) the actual food spending method used by the Pan
American Health Organization and others;3,10 (ii) the partial normative food spending method11
used by the World Health Organization (WHO) and others;1–3 and (iii) the normative spending
on food, housing and utilities method developed by the WHO Regional Office for Europe.12
The term normative is used for methods that reflect a judgement on how much households have
to spend to meet basic needs. While earlier analyses have found some variability across the
different methods in terms of overall levels of incidence of catastrophic health spending,3,13 we
aimed to document the extent of variation among rich and poor households, and the reasons for
this variation.

Methods
Measures
All the methods select out-of-pocket payments as the numerator for calculating the incidence of
catastrophic health spending. This is because other sources of health spending (e.g. insurance
premiums, contributions or taxes) are explicitly designed to protect against the financial risk
associated with ill health, via pre-payment and risk pooling. Out-of-pocket payments include
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formal and informal payments made by households at the point of using any health goods or
service offered by any type of provider, net of reimbursement from a third party.
We can argue that the basis for the denominator – income or consumption expenditure –
should be determined by whether we think it is right for people to draw on their savings, sell
assets or borrow to pay for health care. If we choose income, we assume people have no other
resources available to pay for health care, which we know is not the case. Neither income nor
consumption expenditure perfectly captures a household’s available resources. The research,
however, consistently favours consumption over income for two reasons: it is deemed to be a
better indicator of welfare, especially in poorer countries, and it is easier to measure
accurately.14,15
The methods commonly used to measure catastrophic health spending are distinguished
primarily by how they define a household’s ability to pay for health care. In the budget share
method, the denominator is total household expenditure (or sometimes income), which assumes
that all of a household’s resources are available for spending on health. In contrast, the other
three methods assume that households have to meet basic needs before they can spend on
health. These so-called capacity-to-pay methods define ability to pay for health care as total
household expenditure minus an amount corresponding to spending on basic needs. Each
method defines this amount differently (Table 1).
There are also differences in the threshold used to identify catastrophic spending. While
any threshold is arbitrary, the budget share method uses both 10% and 25% in the SDGs. The
partial normative food-spending method and normative spending on food, housing and utilities
method primarily use 40%, whereas the actual food-spending method commonly uses both
25% and 40%. To facilitate comparison across methods, while remaining consistent in how
these methods have been applied previously, we used 40% thresholds for all methods except
the budget share method.
The official SDG indicator reports population-weighted incidence, while other methods
often report household-weighted incidence. To ensure comparability across methods, we
present all results at the household level, as this is the unit of data collection and analysis in
household budget surveys. The SDG indicator also constructs consumption quintiles based on
consumption expenditure per person. This method may be inappropriate since it ignores
economies of scale within a household, underestimating welfare in households with many
children, for example.18 For comparability, we constructed all quintiles based on per equivalent
person consumption expenditure levels using Organisation for Economic Co-operation and
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Development16 equivalence scales (1.0 for the first adult, 0.7 for subsequent adults and 0.5 for
children younger than 13 years).
Data sources
We conducted a retrospective observational study where we calculated the incidence of
catastrophic health spending for each method for each country. We used routinely collected
household budget survey data for 14 countries: Austria, Czechia, Estonia, France, Georgia,
Germany, Hungary, Kyrgyzstan, Latvia, Lithuania, the Republic of Moldova, Poland, Sweden
and the United Kingdom of Great Britain and Northern Ireland. These countries were chosen to
reflect diversity in economic development and health-system design across the WHO European
Region (Table 2). Data for the most recent year available were obtained from national statistics
offices by local experts as part of a study commissioned by WHO Regional Office for Europe.
All categorize household spending using the United Nations’ Classification of Individual
Consumption According to Purpose.20
Data analysis
We examined the distribution of catastrophic out-of-pocket payments across consumption
quintiles, as a proxy for wealth, to identify inequalities in financial protection. The data were
analysed using Stata, version 12 (Stata Corp., College Station, United States of America).

Results
Using the budget share method the 10% threshold of a household’s ability to pay resulted in the
highest incidence of catastrophic health spending in all countries. The share of households
affected ranged from just over 2% in Czechia to nearly 33% in Georgia (Fig. 1). The same
method applied with a threshold of 25% resulted in a much lower incidence of catastrophic
health spending across countries, with a range of 0% in Czechia to 9% in Georgia, but with
some changes in country rankings. Results for the actual food spending and the partial
normative food-spending methods were very similar to those of the budget share method (25%
threshold). The normative spending on food, housing and utilities method resulted in levels of
catastrophic spending that were considerably lower than the budget share method (10%
threshold) but higher than the other methods, with a range of 1% in Czechia to 15% in the
Republic of Moldova.
Fig. 1 also compared the incidence of catastrophic health spending for each method to
out-of-pocket payments as a share of total household health expenditure, a more readily
available ratio often used as a proxy for financial hardship. Three methods – budget share (25%
threshold), actual food spending and partial normative food methods – showed very little
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variation in incidence of catastrophic health spending as the out-of-pocket share of total health
expenditure rose across countries. In the Republic of Moldova, for example, where out-ofpocket expenditure comprised 41% of total spending in 2010, these three methods found that
catastrophic spending affected fewer than 5% of households. Results for the budget share (10%
threshold) and the normative spending on food, housing and utilities methods more visibly
reflected cross-country differences in health system financing. Countries with greater reliance
on out-of-pocket payments had a progressively higher incidence of catastrophic spending.
Fig. 2 compares the distribution of catastrophic out-of-pocket payments by consumption
quintile and method across countries. Using the budget share method (10 and 25% thresholds),
the incidence of catastrophic spending was equally distributed across quintiles in some
countries. In many countries, however, households in the richest quintile were more likely than
households in the poorest quintile to experience financial hardship. The actual food spending
and the partial normative food-spending methods produced similar distributions to the budget
share methods, although in many countries there was a slightly higher incidence of catastrophic
spending among the poorest quintile when using these methods than with the budget share
method. The normative spending on food, housing and utilities method showed that the poorest
quintile was most affected by catastrophic health spending in all countries.
To better understand why the four methods produced different catastrophic health
spending incidences and distributions across quintiles, we explored a single country’s
household-level data in greater detail. Fig. 3 ranks households from the 2012 Lithuanian
household budget survey by total household expenditure adjusted for household size and
composition (i.e. from poor on the left to rich on the right). The method distinguished between
households whose out-of-pocket payments as a share of total household expenditure were
above and below the 10% and 25% thresholds used in the budget share method. We can see
that there was not much variation in the out-of-pocket shares of total household consumption
expenditure between rich and poor.
Fig. 4 shows the same Lithuanian households ranked by total household expenditure
adjusted for household size and composition using the three capacity-to-pay methods. The chart
highlights the budget share each household would need to spend on health care to be counted as
a catastrophic spender, that is, the actual or effective threshold per household. The effective
threshold for each household is represented by a single dot in all three panels, although in some
instances the dots appear to form a curve or line. To make it easier to visualize the distribution
of catastrophic spending, the vertical lines indicate households counted as catastrophic
spenders. Here, we note that for the actual food and partial normative food-spending methods,
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there was considerable variation in the effective threshold, particularly among poorer
households, so that households with similar levels of total household expenditure may be held
to quite different standards to be counted as catastrophic spenders. For the normative spending
on food, housing and utilities method, richer households must spend a progressively greater
share of their budget to be counted as catastrophic spenders.
Lastly, unlike for the other three methods, the normative spending on food, housing and
utilities method may result in some very poor households having negative capacity-to-pay. We
refer to households whose total budget is below the standard amount for basic needs and who
also incur any level of out-of-pocket payments as households who are further impoverished by
out-of-pocket payments; all households further impoverished by out-of-pocket payments are
considered to be catastrophic spenders. We found that across countries, the average household
who was further impoverished spent between 1.4 and 12.0% of their budget out-of-pocket
(Fig. 5). In 13 of the 14 countries the average household further impoverished by out-of-pocket
payments spent less than the budget share that would be needed to be counted using the 10%
SDG threshold (Fig. 5).

Discussion
With the budget share method, once out-of-pocket health spending crosses a predefined budget
share threshold, a household is considered to be catastrophic spender. As noted in the example
of Lithuania, there is not much visible variation in the out-of-pocket shares of total household
expenditure between rich and poor. This explains why both rich and poor households have
similar likelihoods of spending above or below the 10% or 25% thresholds. Global studies
based on the budget share method have also found a higher incidence of catastrophic spending
among the richest quintile.3,7
The budget share method is analogous to a flat income tax, which requires all
households to pay the same share of their income in taxes. While this may seem fair to some
people, it fails to acknowledge that poor people devote more of their resources to meeting basic
needs than rich people. Poor people will therefore face greater financial pressure than rich
households who spend the same budget share on health. Applying the same threshold to all
households, regardless of wealth, overstates ability to pay among poor households, leading to
an underestimation of financial hardship among the poor, especially at the higher threshold of
25%. It is also likely to understate ability to pay among rich households, leading to an
overestimation of financial hardship among the rich, especially at the lower threshold of 10%.

Page 6 of 19

Publication: Bulletin of the World Health Organization; Type: Research
Article ID: BLT.18.209031
A more equitable way of capturing financial hardship is to use an effective threshold
that rises with household expenditure. One way to do this is to establish, for each household, an
amount that is protected from out-of-pocket payments. This is analogous to an income tax
system with a tax-free allowance, where a minimum level of income is untaxed for all
households; the effective tax rate is no longer the same for all households, but rises with
income.
Capacity-to-pay approaches attempt to achieve this when measuring catastrophic
spending. However, their ability to produce an effective threshold that rises with household
expenditure is achieved with varying degrees of success (as shown in Fig. 4), depending largely
on how consistently they treat households.
The actual food-spending method determines each household’s capacity-to-pay by
deducting actual spending on food from its budget. One can question whether food is an
adequate proxy for basic needs. More importantly, actual spending on food reflects household
preferences and other characteristics that may be linked to out-of-pocket payments. For
example, if a household spends less on food because it needs to spend more on health care, it
would appear to have greater capacity-to-pay than a comparable household with higher
spending on food who would be less likely to be counted as a catastrophic spender. Using the
actual food-spending method there is considerable variation in the effective threshold among
households with comparable total household expenditure per equivalent person. While rich
households generally do need to spend a greater share of their budget on health care than very
poor households to count as catastrophic spenders, there is substantial variability in the share of
out-of-pocket spending needed to be counted as a catastrophic spender among poorer
households towards the left of the panel.
The partial normative food-spending method addresses the limitations of the actual foodspending method by deducting a standard amount of food spending from each household’s budget.
This standard amount is based on the average per equivalent person food spending of households
whose food share of total household expenditure is between the 45th and 55th percentiles of the
total sample and then adjusted to reflect household size and composition.1 This aims to arrive at a
standard expenditure level representing basic needs. Since it is based on spending among
households ranked by share of total household expenditure on food (rather than ranked by total
household expenditure) it captures food spending among a random mix of both rich and poor
households. Where households spend less on food than the standard amount, the method deducts
actual spending on food to ensure no household is left with negative capacity-to-pay. This is why
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we refer to the method as being only partially normative. Households whose food spending is just
above or just below the standard food amount are treated differently.
As noted previously, both of the food-based methods achieve very similar results in terms
of overall incidence of catastrophic spending.13 The reason for this is that, in all the countries we
have analysed, the majority of households report actual food spending levels below the standard
amount and are therefore treated identically in both methods. This can be seen in Fig. 4, where
many of the effective thresholds are the same in panels showing actual food spending method and
partial normative food spending method, particularly among poorer households, and many of the
same households are counted as catastrophic spenders. Consequently, both of the food-based
methods are likely to overstate the ability to pay of poorer households relative to richer households.
Nevertheless, in contrast to the actual food-spending method, the normative food-spending method
has a well-defined effective threshold that rises with total household expenditure, although most
obviously among richer households.
The normative spending on food, housing and utilities method builds on the partial
normative food-spending method but differs in three ways. First, it considers housing (rent) and
utilities (water, electricity, gas and other fuels) as representative of basic needs, in addition to food.
Second, to determine the standard amount representing subsistence spending on food, rent and
utilities, the method calculates average spending on these items among households between the
25th and 35th percentiles of the total sample ranked by total household expenditure per equivalent
person (rather than ranked by food share, as with the partial normative food method). These
households are assumed to be not so poor as to be potentially under-spending on basic needs, but
also not too close to the median. Third, the method allows a household to have negative capacityto-pay.21 A standard amount is deducted from all households that spend on food, rent and utilities.
Households with budgets below the standard amount for basic needs are considered to be
catastrophic spenders if they incur any out-of-pocket payments.
The panel with normative spending on food, housing and utilities method in Fig. 4 shows
how deducting a standard amount from all households’ budgets leads to an effective threshold that
is consistently lowest among the poor and rises evenly as household consumption expenditure rises.
The result is a greater concentration of catastrophic spending among poor households than the other
methods. In the normative food, housing and utilities method, the standard amount operates in
exactly the same way as a tax-free allowance and for the same reason: it does not make sense from
an equity or efficiency standpoint to tax very low incomes. Many health systems adopt a similar
approach when exempting low-income households from out-of-pocket co-payments.
One may question the appropriateness of counting as a catastrophic spender any household
with a total budget below the standard amount for basic needs that incurs out-of-pocket payments.
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However, households with budgets below the standard amount are a very small share of the total
population, well below official European Union poverty incidence rates.22 The majority typically
do not incur any out-of-pocket payments, so are not counted as catastrophic spenders. Furthermore,
among those who do incur out-of-pocket payments, becoming further impoverished, the amounts
they spend out-of-pocket can be substantial, particularly given how poor they are.
An important limitation of any analysis using household budget survey data is that surveys
may differ in terms of reporting period and the level of detail of the information collected.
Additionally, all expenditures, including formal and informal health payments, are self-reported by
household members and subject to reporting biases. Lastly, household budget surveys do not
typically collect information on health-care needs, making it impossible to assess whether
households who do not report out-of-pocket payments have unmet need for health care.
A commitment to “leave no one behind” is at the heart of the SDG agenda. We found that
the method selected for measuring catastrophic health spending for the SDGs was the most likely to
underestimate financial hardship among poor people and overestimate hardship among rich people.
This finding has important implications for monitoring progress towards UHC in the SDGs, and
especially for highlighting inequalities within and across countries, which is central to the SDG
agenda. The finding also has implications for the development of appropriate policy responses if
policymakers receive misleading information about patterns of catastrophic health spending.
Fortunately, other methods of measuring catastrophic health spending offer a way forward.
Capacity-to-pay approaches are a direct response to the limitations of the budget share method.
While each method attempts to address the limitations of earlier methods, the normative food, rent
and utilities method consistently deducts a standardized amount from all households. It is therefore
able to achieve an effective threshold that rises in line with household wealth.
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Table 1. Comparison of four methods used to calculate the incidence of catastrophic health spending
Method

Numerator

Budget share

Out-ofpocket
payments

Actual food
spending

Out-ofpocket
payments
Out-ofpocket
payments

Partial
normative
food
spending

Basis for the
denominator

Denominator

Household total
expenditure if
available,
otherwise income
Household total
expenditure

Household total spending if available,
otherwise total income

None

10% and 25%

Household spending minus actual
food spending

Household actual food spending

25% and 40%

Household total
expenditure

Basic needs used to calculate
household ability (or capacity)
to pay for health care

Thresholds
typically used to
signify
catastrophic
spending

Use in global or
regional
universal
health
coverage
monitoring
SDGs; WHO;
World Bank
PAHO; World
Bank

Household spending minus a
Average food spending per
40%
WHO
a
standard amount representing
(equivalent) person among
subsistence food spending. Except for households whose food share of
households which are already below
total spending is between 45th
the subsistence level; in that case use and 55th percentiles
household spending minus actual
food spending
Normative
Out-ofHousehold total
Household spending minus a
Food, rent and utilities spending
40%
WHO Regional
a
pocket
expenditure
standard amount representing
spending on
per (equivalent) person (for
Office for
b
subsistence spending on food, rent
households that spend on these
food, housing payments
Europe
and utilities
and utilities (water, electricity, gas and items) between the 25th and 35th
percentiles of total spending per
other fuels); applied to all households
a
(equivalent) person (using the
so that some very poor households
may have negative capacity-to-pay
average for this percentile range)
PAHO: Pan American Health Organization; SDGs: sustainable development goals; WHO: World Health Organization.
a
16
To adjust for household composition we used Organisation for Economic Co-operation and Development equivalence scales.
b
Rent payments are considered as consumption expenditure in household budget surveys but mortgage payments are regarded as investments and usually not
collected. To address this anomaly, many countries (e.g. all European Union countries except Czechia and the United Kingdom of Great Britain and Northern
17
Ireland) impute household rent for non-renters; however, the imputation methods vary substantially across countries. Because these imputed rent levels are
sensitive to the choice of imputation method, the normative spending method excludes imputed rent from total household consumption expenditure to enhance
cross-country comparability. Adjusting for rent payment among households living in rented accommodation therefore becomes important since without doing so,
renters would systematically appear wealthier than otherwise identical owner-occupied households.
Notes: Spending refers to household consumption expenditure, which is the sum of the monetary value of all items consumed by the household during a given
period and the imputed value of items that are not purchased but procured for consumption in other ways (for example, food reared or grown by the household).
Threshold refers to the share of total household expenditure or capacity-to-pay which, when exceeded, indicates a household has experienced catastrophic health
spending.
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Table 2. Selected characteristics of countries in the study of catastrophic health spending in Europe
Country

Survey
year

Population in
millions

General
government
expenditure in
constant (2010)
PPP per capita
22 250

Current health
expenditure
per capita in
PPP

8.6

Gross
domestic
product in
constant (2010)
PPP per capita
43 066

5 138

Compulsory
financing
arrangements as
% of current health
expenditure
76

Austria

2015

Czechia

2012

10.5

27 905

12 412

2 043

84

Estonia
France

2015
2011

1.3
65.0

25 988
36 801

10 490
20 579

1 887
4 040

76
78

Georgia
Germany

2015
2013

4.0
80.6

8 327
41 675

2 445
18 634

718
4 965

39
84

Hungary
Kyrgyzstan
Latvia
Lithuania
Republic of
Moldova
Poland

2014
2014
2013
2012
2013

9.9
5.8
2.0
3.0
3.6

23 117
3 150
14 879
22 859
4 449

11 331
1 082
7 648
8 253
1 716

1 820
282
1 219
1 542
485

67
46
60
67
51

2014

38.0

23 580

9 964

1 608

71

Sweden

2012

9.5

42 185

21 824

4 911

84

United
Kingdom

2014

64.4

37 661

16 464

4 009

80

PPP: purchasing power parity.
19

Source: WHO Global Health Expenditure Database.
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Type of purchasing
arrangement for publicly
financed health care

Regional non-competing
health insurance funds
Competing health insurance
funds
Single health insurance fund
Non-competing health
insurance funds
Single purchasing agency
Competing health insurance
funds
Single health insurance fund
Single health insurance fund
Single purchasing agency
Single health insurance fund
Single health insurance fund
Regional non-competing
health insurance funds
Regional non-competing
purchasing agencies
Regional non-competing
purchasing agencies
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10%
5%

United Kingdom

15%

Kyrgyzstan
Republic of Moldova

Lithuania

Poland

Germany
Sweden
Czech Republic

Austrai

20%

Estonia

25%

Hungary

Latvia

30%

France

Incidence of catastrophic health spending, %
of households)

35%

Georgia

Fig. 1. Incidence of catastrophic health spending, using different methods of
calculation, and out-of-pocket payments as a share of total health expenditure in
14 European countries

0%
0%

10%

20%
30%
40%
Out-of-pocket payments, % of total health expenditure

50%

Notes: The number of households surveyed in countries (survey year) were: Austria (2015): 7162; WHO
Regional Office for Europe (2012): 2896; Estonia (2015): 33 989; France (2011): 3395; Georgia (2015):
9983; Germany (2013): 10 999; Hungary (2014): 6872; Kyrgyzstan (2014): 4665; Latvia (2013): 6931;
Lithuania (2012): 3931; Republic of Moldova (2013): 5082; Poland (2014): 37 214; Sweden (2012):
1520; United Kingdom of Great of Britain and Northern Ireland (2014): 5733. Data on out-of-pocket
payments as a share of total spending on health are from the WHO Global Health Expenditure
19
Database.
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Fig. 2. Incidence of catastrophic health spending by consumption quintile in 14
European countries, using different methods of calculation
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Notes: Survey years and samples sizes are listed in the footnote to Fig. 1. Threshold refers to the share
of total household expenditure or capacity-to-pay which, when exceeded, indicates a household has
experienced catastrophic health spending.
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Fig. 3. Out-of-pocket payments as a share of household expenditure among 6931
households in Lithuania in 2012

Notes: Households are sorted from left to right by per equivalent person consumption expenditure. Blue
dots indicate out-of-pocket payments as a share of total household expenditure for a household that has
experienced catastrophic spending using the budget share method at the respective threshold. Black
dots indicate out-of-pocket payments as a share of total household expenditure for a household that has
not experienced catastrophic spending. Horizontal lines are the thresholds for households to be counted
as catastrophic spenders. Calculated using data from the 2012 Lithuanian household budget survey.
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Fig. 4. Share of total household expenditure that would have to be spent out-ofpocket to be counted as having catastrophic health spending among 6931
households in Lithuania in 2012, using different methods of calculation

Notes: Households are sorted from left to right by per equivalent person consumption expenditure. Each
blue dot represents one household and indicates the effective threshold to be counted as having
catastrophic spending. Grey bars indicate households identified as catastrophic spenders. Calculated
using data from the 2012 Lithuanian Household Budget Survey. The appearance of multiple curves in
panel showing the normative spending on food, housing and utilities method is because some
households do not report any spending on utilities or rent, so the standard amount deducted from these
households’ budgets excludes these items.
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Fig. 5. Out-of-pocket payments as a share of total household expenditure among
households who are further impoverished by out-of-pocket payments in 14
European countries
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Notes: Survey years and samples sizes are listed in the footnote to Fig. 1. Further impoverished
households have total household expenditure below the normative amount of spending on food,
housing and utilities. The circles represent mean values and the vertical lines show the interval between
minimum and maximum values.
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