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Objective To investigate the effect of survey design, specifically the number of items and recall period, on estimates of household
out-of-pocket and catastrophic expenditure on health.

Methods We used results from two surveys — the World Health Survey and the Living Standards Measurement Study — that asked the
same respondents about health expenditures in different ways. Data from the World Health Survey were used to compare estimates
of average annual out-of-pocket spending on health care derived from a single-item and from an eight-item measure. This was done
by calculating the ratio of the average obtained with the single-item measure to that obtained with the eight-item measure. Estimates
of catastrophic spending from the two measures were also compared. Data from the Living Standards Measurement Study from three
countries (Bulgaria, Jamaica and Nepal) with different recall periods and varying numbers of items in different modules were used to
compare estimates of average annual out-of-pocket spending derived using various methods.

Findings In most countries, a lower level of disaggregation (i.e. fewer items) gave a lower estimate for average health spending, and a
shorter recall period yielded a larger estimate. However, when the effects of aggregation and recall period are combined, it is difficult
to predict which of the two has the greater influence.

Conclusion The magnitude of both out-of-pocket and catastrophic spending on health is affected by the choice of recall period and
the number of items. Thus, it is crucial to establish a method to generate valid, reliable and comparable information on private health
spending.

Une traduction en francais de ce reésume figure a fa fin de larticle. - Al final del articulo se facilta una traduccion al espanol. &k ey JalSd) padl &l & do¥sd) ady) dy =)l dax )

Introduction

Valid, reliable and comparable information on national and
international resource inputs for health is critical for develop-
ing health policies, managing programme implementation
and evaluating efficiency and performance. Out-of-pocket
payments incurred by households for medical services received
(excluding transportation spending and insurance payments
and reimbursements) are estimated to account for 23% of total
global health expenditure and 45% of health expenditure in
the developing world. Within the latter, out-of-pocket health
spending ranged from 1.6% of total health expenditure in Niue
t0 82.9% in Guinea in 2003." Over the past 6 years analysts
have also suggested that out-of-pocket health spending is cata-
strophic for many households, often pushing them below the
poverty line.”® A household’s health expenditure is considered
to be catastrophic if the ratio between the household’s out-of-
pocket health expenditure and its disposable income reaches a
certain critical point; commonly used thresholds include 30%
or 40% of capacity to pay, or 10% of total expenditures.*> The
problem of catastrophic and impoverishing health payments
has captured policy attention”!? and has led to major legisla-
tion'" and system reform.'*'®

The capacity to monitor and track meaningful change
in out-of-pocket health spending and catastrophic payments
is very limited. However, household surveys that include
questions on different types of health expenditures and total

health expenditure can help meet these information needs.
Regular income and expenditure surveys — already widely used
to support computation for national accounts'>?° — collect this
information, as do some international survey programmes,
including The World Bank’s Living Standards Measurement
Study and WHO’s World Health Survey. Unfortunately, these
surveys vary in the exact wording of questions, the number
of disaggregated expenditure categories, the recall periods
and the framing of the expenditure questions; there is also
variation within the same survey across different countries and
years. The validity, reliability and comparability of informa-
tion on out-of-pocket health spending gathered through such
disparate methods have not been established.

Studies on the reliability and validity of total expenditure
data have highlighted at least two factors that influence the re-
sults: the number of expenditure categories used and the recall
period.’**” Even though the results are sensitive to the level
of disaggregation, the number of items collected in published
consumption surveys ranges from 1 to 1300.%® Few validation
studies have been undertaken in developing countries, and no
studies have explored the issue of how to collect valid, reliable
and comparable information on health expenditures.

In this paper we use the World Health Survey and the
Living Standards Measurement Study — two household surveys
which asked the same respondents about health expenditures
in different ways — to explore two sources of potential bias: the
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number of health expenditure categories
and the recall period. Based on our find-
ings, we discuss potential solutions to the
problem of comparability.

Methods

World Health Survey

The World Health Survey was conducted
by WHO using a consistent survey in-
strument in 50 developing countries
between 2002 and 2004.% This survey
first asks a single question on house-
hold health spending in the previous
4 weeks, so that recall of the disaggre-
gated categories does not influence the
response. Eight more detailed questions
follow, focused on health spending in
the same period. These questions elicit
information on payments for outpatient
services, hospitalization, traditional
medicine services, dentists, medication,
medical tests, health-care products and
other expenditures. The health spend-
ing estimates can be derived from either
the single-item or eight-item questions.
Another question concerns inpatient
costs in the previous 11 months (exclud-
ing the most recent month). Table 1
gives details of the health expenditure
items. Countries that did not include all
of the items listed in Table 1 in the sur-
vey (Hungary and Turkey) or that were
missing more than 90% of the data on
these items (Guatemala) were excluded
from the analysis. Countries where 75%
or more households reported the same
amount of positive health spending
with the single-item and eight-item
measures (Brazil, Kazakhstan, Mauritius
and Paraguay) were excluded from the
analysis on the assumption that a high
percentage of exact agreement between
the two measures indicated a serious
problem with data quality. Our final
analysis thus included 43 countries.
Table 2 (available at: heep://www.who.
int/bulletin/volumes/87/03/08-054379/
en/index.html) shows the number of
households surveyed and the response
rates for these countries.

Since the level of disaggregation
(number of questions) is the only dif-
ference between estimates of household
health spending based on the single-
item responses and on the eight-item
responses, it is possible to detect the
effect of disaggregation on the estimates
of health spending for each country. We
compared the average annual health
spending estimate obtained from the
single-item measure with that obtained
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Table 1. Number of items on health spending in the World Health Survey

Items

Recall period: previous 4 weeks
Total out-of-pocket health spending
Out-of-pocket health spending

Hospitalization

Outpatient

Traditional medicine

Dentists

Medication

Health-care product

Laboratory test

Other

—_ 4 4 4 4 a4 0o —

Recall period: previous 11 months excluding the last month

Hospitalization

from the eight-item measure by cal-
culating the ratio of the two averages.
This ratio indicates which measure gen-
erates a larger estimate. We estimated
the 95% confidence interval (CI) of
the ratio using “bootstrapping” — a
technique for generating a description
of the sampling properties of empirical
estimators using the sample data. To do
this, we constructed several re-samples
of the observed data set (of equal size
to the observed data set), each of which
was obtained by random sampling with
replacement from the original data set.
We also compared the estimates of cata-
strophic spending from the two mea-
sures, and examined how the level of
disaggregation may affect the estimates.
In this study, a household’s expenditure
was defined as catastrophic if the ratio
between the household’s out-of-pocket
health expenditure and its capacity to
pay, defined as effective income remain-
ing after subsistence needs had been
met, reached 0.4.>* The numbers of
observations used in the calculation are
listed in Table 2.

Living Standards Measurement
Study

The Living Standards Measurement
Study, conducted by The World Bank,*
is an important tool for measuring pov-
erty in developing countries. It includes
questionnaires designed to study vari-
ous aspects of household consumption
behaviour, including spending on health
care. The study collects information on
health spending in all selected countries,
but the way the information is col-
lected varies substantially. For example,
some Living Standards Measurement
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Study surveys collect health spending
information at the household level us-
ing a consumption module, or at the
individual level using a health module.
Others collect this information only at
the household level. While the Living
Standards Measurement Study generally
asks about household health spending
over a 12-month recall period, for in-
dividual-level health spending the recall
period varies from 2 weeks (Ghana 1999)
to 12 months (India 1998). The number
and specificity of the categories of health
spending for which the study collects
information also vary considerably. For
example, the Living Standards Measure-
ment Study surveys for China 1997,
Guatemala 2000, India 1998 and the
United Republic of Tanzania 2004 asked
for an aggregate estimate of total health
expenditures by household, whereas
the survey for Bulgaria 2001 asked for
household-level expenditure across six
categories of health spending (outpatient
care, inpatient care, dental care, medi-
cines, optical equipment, and skin care
and plastic surgery). These inconsisten-
cies in the level of disaggregation are also
present across the individual-level health
spending modules. Such variations in
how health spending information is col-
lected enabled us to detect the sensitivity
of household health spending estimates
to different recall periods and levels of
disaggregation.

We selected three Living Stan-
dards Measurement Study surveys with
questions on health spending in both
their consumption and health modules:
Bulgaria 2001, Jamaica 2001 and Nepal
1997. Details on the recall period, num-
ber of items and type of modules are
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presented for each country in Table 3,
Table 4 and Table 5, respectively. The
tables show that the surveys in the three
countries varied in the number of items
used to collect information in the health
and consumption modules, and in the
timing of the recall period. We used
t-tests to compare the average annual
health spending from the different recall
periods and items and to examine the
effects of these factors.

Results
Effect of disaggregation

Fig. 1 (available at: http://www.who.int/
bulletin/volumes/87/03/08-054379/
en/index.html) compares the ratio of
the estimated average annual out-of-
pocket health expenditure obtained
from the single-item measure to that
obtained from the eight-item measure
in the World Health Survey. The ratio
varied from 0.25 to 1.37. Among the
43 countries studied, 38 had ratios less
than 1, with the difference from 1 being
significant at the 0.95 confidence level
in 37 of these cases. Thus, the single-
item measure yielded a significantly
lower estimate than the eight-item
measure (the ratio in the Congo was not
significantly different from 1). Among
the remaining five countries (Mali,
Namibia, Nepal, Sri Lanka and Uru-
guay), the ratio was significantly greater
than 1. Thus, in most countries, a lower
level of disaggregation gave a lower
estimate for average health spending,
a finding consistent with the results of
previous studies on total household ex-
penditure in developed and developing
countries.?*"# However, this finding
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Table 3. Recall period and number of questions, Bulgaria Living Standards

Measurement Study, 2001

Recall period

Per month 12 months

Health module (individual)
Costs for disability, chronic disease or ailment

Consultation and test for injury, disease or ailment
Treatment and drug for injury, disease or ailment

Transportation
Extra payments

Consumption module (household)
Dentist

Doctor

Hospital

Medicines

Optical equipment

Skin care/plastic surgery

Other health/specify

o e o

| V| G QO G| G 1Y

is not universally true across countries,
and the degree of bias in the single-item
method is highly variable.

Effect of recall period

The World Health Survey includes two
questions on the costs of hospitalization,
one with a 4-week recall period and the
other with an 11-month recall period.
Fig. 2 (available at: http://www.who.
int/bulletin/volumes/87/03/08-054379/
en/index.html) presents the ratio of the
average annual houschold out-of-pocket
spending on hospitalization derived
from a 1-month recall period to that
derived from an 11-month recall period.
Among the 43 countries, 39 had ratios
significantly greater than 1 at the 0.95

Table 4. Recall period and number of questions, Jamaica Living Standards

Measurement Study, 2001

Recall period

Past 4 weeks 12 months

Health module (individual)
Costs in public health facility
Costs in private health facility
Costs in public hospital

Costs in private hospital
Medicine in public sources
Medicine in private sources

Consumption module (household)
Medicine

Medical services (physician fees, hospital care,
prescriptions, spectacles, etc.)

e S |G (e G "
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confidence level, with the highest ratio
being 9.56. Four countries had ratios
significantly less than 1. Thus, in most
countries, a shorter recall period yielded
larger estimates for average annual health
spending. The variation as a function
of recall period is enormous and raises
serious doubts about the comparability
of results from surveys that use different
recall periods.

The Nepal Living Standards Mea-
surement Study 1997 asked two ques-
tions on health spending twice in the
consumption module, using first a
1-month and then a 12-month recall
period. With a sample size of 2421,
the means were 2490 Nepalese rupees
(NRs) (95% CI: 2017-2962) from a
1-month recall and NRs 1887 (95% CI:
1697-2076) from a 12-month recall,
a difference that is significant at the
0.95 confidence level. Thus, in Nepal,
a short recall period appeared to result
in a significantly larger estimate of the
household health spending than a long

recall period.

Effect of combined factors

In the Jamaica Living Standards Mea-
surement Study 2001, with a sample size
of 1665, the mean yearly out-of-pocket
health spending at the household level
was about 8944 Jamaican dollars (J$)
(95% CI: 7433-10 455) from a health
module with six items and a 4-week
recall period. This figure was J§$ 7174
(95% CI: 6270-8079) when derived

from a consumption module with two
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items and a 12-month recall period. The
means were significantly different at the
0.99 confidence level, with a #value of
3.43.

In the Bulgaria Living Standards
Measurement Study 2001, with a sam-
ple size of 2633, the average yearly out-
of-pocket health spending generated
from the health module with a 1-month
recall and five items was 505 leva (95%
Cl: 440-569). This figure was signifi-
cantly higher than the 138 leva (95%
Cl: 128-147) found in the consump-
tion module with a 12-month recall
and seven items. We suspect that when
questions about health expenditure
are fielded in a health module where a
respondent has been primed to think
about recent health experiences, the
estimate may be higher than that result-
ing from a health-care consumption
module. However, we cannot examine
this effect directly with the information
available.

Effect of survey instrument design

Fig. 3 (available at: http://www.who.int/
bulletin/volumes/87/03/08-054379/en/
index.html) illustrates the ratio of the
percentage of households experiencing
catastrophic health spending derived
from the single-item measure to that
derived from the eight-item measure in
the World Health Survey.

The ratio ranges from 0.166 (95%
CI: 0.162-0.169) in Slovakia to about
1.965 95% CI: 1.955-1.985) in Uru-
guay. The observed variation in the
ratio suggests that the methods used to
collect health expenditure information
can significantly confound analyses of
the determinants of catastrophic spend-
ing and their variations over time. Since
reducing catastrophic spending is an
important policy objective in several
countries, the sensitivity of catastrophic
spending to the way information on
health expenditures is elicited raises
doubts about our capacity to measure
the level or trend of these payments.

Discussion

Health expenditure estimates in the
same year generated by different sur-
veys can vary greatly.? In addition,
this paper demonstrates that estimates
of household spending on health care
are sensitive to the survey instrument
design. Usually, a shorter recall period
and a longer questionnaire appear to
lead to a higher mean estimate of
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Table 5. Recall period and number of questions, Nepal Living Standards Measurement

Study, 1997

Recall period
Past 30 days

12 months

Health module (individual)
Chronic diseases
Other ilinesses and injury

Consumption module (household)
Traditional medicines and health services

Modern medicine and health services (physician fees, 1 1

hospital charges, and other charges)

health spending. However, when these
survey effects are combined, it is hard
to predict which factor — recall period
or number of questions — will have the
greater effect.

Even the same instrument can gen-
erate different response patterns in differ-
ent populations —a phenomenon known
as “differential item functioning”.’*%
The wide variability between countries
in the ratio of estimated average spend-
ing derived from the single-item ques-
tion to that derived from the eight-item
question in the World Health Survey
data indicates that differential item
functioning is an important concern.
The phenomenon presents major chal-
lenges for improving our knowledge of
levels and trends in private spending and
catastrophic or impoverishing health
spending.

The effects of survey design on
estimates of spending pose technical
challenges for policy discussions about
the right mix of private versus public
expenditure, as well as for the evalua-
tion of health system performance in
developing countries. How can better
instruments and estimates of private
spending and catastrophic or impover-
ishing health payments be developed?
Progress is needed in three areas. First,
new instruments that are less sensitive
to the local cultural context and survey
design are needed. We recommend
that alternative methods be tested in
settings where a reasonable approxima-
tion of the gold standard measurement
of health expenditure is available. This
would require selection of validation
sites that would enable “true” expendi-
ture information to be obtained, and
development and implementation of
validation methods to test what kind
of survey design can generate estimates
closest to the “true” expenditure. In
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lower income countries, however, cre-
ating a validation environment where
“true” expenditure is known may only
be possible by identifying all health-care
providers, including pharmacies, and
recording transactions. Considerable
effort and innovation will be needed to
create effective validation environments
where new instruments can be devel-
oped, tested and modified.

Second, any effective new instru-
ments for collecting information on
out-of-pocket spending would need to
be broadly adopted. This would require
substantial efforts to convene stake-
holder institutions interested in com-
parable information on expenditures,
such as national statistical offices, The
World Bank, WHO and many bilateral
donors. Entities that have effectively
fostered interest in comparable na-
tional health accounts in high-income
countries, such as the Organisation for
Economic Co-operation and Develop-
ment, will be critical, as will WHO, to
reaching a consensus on dissemination
of any new standardized instruments.

Third, non-survey methods may
also be helpful in tracking national out-
of-pocket spending and other private
spending on health (e.g. by nongovern-
ment organizations or private enter-
prise). These methods may be based on
the measurement of a proxy for private
health spending (e.g. drug sales, provider
surveys that capture both charges and
use, tax returns for health providers,
human resource data and average sala-
ries, etc.). These methods may be useful
additions to surveys but will need to be
supplemented by household survey data
to track catastrophic or impoverishing
health payments.

Comparisons between catastrophic
or impoverishing health payments
across countries or in the same country
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over time must be interpreted with
caution, given the extensive evidence
of variability in instruments and in dif-
ferential item functioning for a single
instrument. Xu et al. report that 77.2%
of the variance in catastrophic health
payments could be explained by the
fraction of total health expenditure due
to out-of-pocket spending, the poverty

index and health service utilization.?
Part of the rest of the variation could
be due to measurement error. Further
work on strengthening the basis for
tracking catastrophic and impoverish-
ing health payments is urgently needed.
Meanwhile, the present lack of robust
measurement methods should not be an
excuse for not addressing the problem
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of high out-of-pocket spending and
families facing financial catastrophe as
a result of purchasing health care. W
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Résumeé

Limitations des méthodes de mesure des débours directs et des dépenses de santé catastrophiques des

ménages

Objectif Etudier I'effet du type d’enquéte, et en particulier du
nombre de postes de dépense examinés et de la période de
rappel, sur les estimations des débours directs et des dépenses
catastrophiques en faveur de la santé des ménages.

Méthodes Nous avons utilisé les résultats de deux enquétes -
'Enquéte sur la santé dans le monde et la Living Standards
Measurement Study - ayant interrogé les mémes personnes a
propos de leurs dépenses de santé, mais de manieres différentes.
Les données provenant de I'Enquéte sur la santé dans le monde
ont servi a comparer les estimations des débours directs annuels
moyens des ménages pour la santé, obtenues par une méthode de
mesure ne considérant qu'un poste de dépense et par une méthode
prenant en compte huit postes. Cette comparaison a été effectuée
en déterminant le rapport de la moyenne obtenue par la premiere
méthode de mesure a celle fournie par la seconde méthode.
Nous avons également comparé des estimations des dépenses
catastrophiques établies a partir de ces deux méthodes de mesure.
Nous avons utilisé des données de la Living Standards Measurement
Study pour trois pays (Bulgarie, Jamaique et Népal), correspondant a

différentes périodes de rappel et a un nombre variable de catégories
de dépenses, et relevées dans le cadre de divers modules d’enquéte,
pour comparer les estimations des débours directs annuels moyens
obtenues par plusieurs méthodes.

Résultats Dans la plupart des pays, un niveau plus faible de
désagrégation (c’est-a-dire la prise en compte d’un nombre
moindre de postes de dépense) a conduit a une estimation plus
basse des dépenses de santé moyennes et une période de rappel
plus breve a abouti a une estimation plus élevée. Cependant,
lorsque les effets de la désagrégation et de la période de rappel
se combinent, il est difficile de prédire quel facteur s’exerce le plus
fortement.

Conclusion L'ampleur des débours directs et des dépenses
catastrophiques pour la santé des ménages est influencée par le
choix de la période de rappel et du nombre de postes de dépense
considérés. Il est donc essentiel de définir une méthode pour
générer des données valides, fiables et comparables sur les
dépenses de santé des privées.

Resumen

Limitaciones de los métodos de medicion del gasto sanitario privado, directo y catastrofico

Objetivo Investigar el efecto del disefio de las encuestas,
especificamente del nimero de parametros y del periodo de
rememoracion, en las estimaciones del gasto directo (de bolsillo) y
los gastos catastroficos de los hogares en salud.

Métodos Utilizamos los resultados de dos encuestas -la Encuesta
Mundial de Salud y el Estudio de medicion de los niveles de
vida- en las que se formulaban preguntas planteadas de distinta
manera a las mismas personas sobre los gastos en salud. Los
datos de la Encuesta Mundial de Salud se usaron para comparar
las estimaciones del gasto directo anual medio en salud obtenidas
a partir de un solo parametro y a partir de ocho parametros. El
resultado se expresd como la razon entre la media obtenida con
un solo parametro y la obtenida midiendo los ocho parametros. Se
compararon asimismo las estimaciones de l0s gastos catastroficos
que arrojaron esos dos métodos de medicion. Los datos del Estudio
de medicion de los niveles de vida de tres paises (Bulgaria, Jamaica
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y Nepal) con distintos periodos de rememoracion y distinto nimero
de parametros en diferentes mddulos se usaron para comparar las
estimaciones del gasto directo anual medio obtenidas con diversos
métodos.

Resultados En la mayoria de los paises, un menor grado de
desglose (esto es, menos parametros de valoracion) implicaba
una estimacion menor del gasto sanitario medio, y un periodo
de rememoracion mas corto arrojaba una estimacion mayor. No
obstante, si se combinan los efectos de la agregacion y del periodo
de rememoracion, resulta dificil predecir cual de los dos influye
mas.

Conclusion La magnitud de ambos, los gastos directos y los gastos
catastroficos en salud, depende del periodo de rememoracion
elegido y del nimero de parametros empleado. Asi pues, €S
fundamental establecer un método que genere informacion valida,
fiable y comparable sobre el gasto sanitario privado.
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Table 2. Description of data from the World Health Survey

Country Country No. of households Items responded No. of observations used in
code surveyed to (%) Fig. 1, Fig. 2 and Fig. 3
ARE United Arab Emirates 1183 99.75 1182
BFA Burkina Faso 4 945 97.51 4942
BGD Bangladesh 5942 93.44 5936
BIH Bosnia and Herzegovina 1031 99.71 1031
CHN China 3994 99.97 3993
Clv Cote d’Ivoire 3245 97.94 3224
CoG Congo 3070 81.11 3021
COM Comoros 1835 95.80 1835
CZE Czech Republic 949 98.52 949
DOM Dominican Republic 5027 90.19 5017
ECU Ecuador 5 645 81.98 4717
EST Estonia 1021 99.12 1018
ETH Ethiopia 5090 97.01 5087
GEO Georgia 2 947 93.38 2 756
GHA Ghana 4159 94.54 5151
HRV Croatia 993 99.70 993
IND India 10 683 93.47 10578
KEN Kenya 4639 95.19 4 621
LAO L.ao People’s Democratic Republic 4989 98.00 4974
LKA Sri Lanka 6 805 98.93 6798
LVA Latvia 929 92.14 929
MAR Morocco 5000 100.00 5000
MEX Mexico 38746 100.00 38 746
ML Mali 5195 82.21 5179
MRT Mauritania 3844 98.31 3830
MW Malawi 5545 95.58 5 B
MYS Malaysia 6 145 98.29 6133
NAM Namibia 4377 97.05 4 359
NPL Nepal 8822 98.48 8 801
PAK Pakistan 6 502 98.11 6 495
PHL Philippines 10 083 99.95 9634
RUS Russian Federation 4 426 99.89 4411
SEN Senegal 3458 93.09 3438
SVK Slovakia 2532 99.37 1821
SWz Swaziland 3070 100.00 2904
TCD Chad 4 866 95.60 4 858
TUN Tunisia 5199 97.42 5181
UKR Ukraine 2 811 99.72 2803
URY Uruguay 2 986 99.73 5972
VNM Viet Nam 4174 83.66 4173
ZAF South Africa 2 601 89.35 2 596
MB Zambia 4165 91.50 4161
Z\WE Zimbabwe 4264 95.50 4237
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