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Abstract

We use data from the Health and Retirement Study (HRS) to document the
distribution of out-of-pocket medical spending among individuals aged 55 and
over in the US. The HRS data permit us to examine out-of-pocket spending
close to the end of life and to analyse the components of spending in more
detail than has been done in previous studies. We find that spending risk rises
sharply at older ages and near the end of life. While the median individual
spent $6,328 out-of-pocket in the last year of life, 5 per cent were reported to
have spent over $62,040. Our results also indicate that out-of-pocket spending
is highly concentrated, with the top 10 per cent of spenders accounting for
42 per cent of all spending, and persistent, even over periods spanning many
years. Finally, while certain categories of spending are very responsive to
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income and wealth, we do not find overall spending to be highly concentrated
along these dimensions. Viewed within the international context, our results
suggest that the fraction of households facing very high out-of-pocket spending
is substantially greater in the US than in other developed countries.

Policy points

� Households in the US face large out-of-pocket medical expenditure risk
near the end of life. While the median individual spent $6,328 in the last
year of life, 5 per cent of those surveyed were reported to have spent over
$62,040.

� Much of the sharp increase in spending risk that occurs at older ages
and near the end of life can be attributed to the fact that middle-income
households in the US generally do not hold insurance – public or private
– that covers long-term care services, such as nursing homes.

� Our results suggest that the fraction of households facing very high out-of-
pocket spending is substantially greater in the US than in other developed
countries.

I. Introduction

There is an emerging consensus that catastrophic health care costs are very
important in developing countries, but the evidence on developed countries is
less clear, with some estimates suggesting that as little as 0.5 per cent of US
households are subject to high health care expenditures in any given year.1 With
out-of-pocket spending as a fraction of total health care expenditures declining
over time in the US,2 one might think that US government and private health
insurance are successfully insuring against such risks. Contrary to this view,
we have found in previous work using the Health and Retirement Study (HRS)
that out-of-pocket expenditure for health care represents a substantial financial
burden for many elderly people, particularly for those near the end of life or
with dementia.3

In this paper, we take a new look at out-of-pocket expenditures, focusing
on variations across demographic groups and with particular attention paid
to such spending near the end of life. We are able to provide more detail on
components of spending and cast a wider net on types of spending than previous
studies. De Nardi et al. (this issue) use the Medicare Current Beneficiary
Survey (MCBS) to document patterns of out-of-pocket health care expenditures
in the US, but these tabulations look only at total spending and lack detail

1Xu et al., 2003.
2World Bank, 2016.
3Marshall, McGarry and Skinner, 2011; Kelley et al., 2015.
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about the components of out-of-pocket expenditures – for example, expenses
associated with making a home more accessible for disabled respondents.
And unlike many other studies of out-of-pocket expenditures, the HRS ‘exit’
interview data allow us to collect information about the substantial household
medical expenses near death. Finally, by focusing on a common set of statistics
comparable to those of the other studies in this issue, we are also able to put
US out-of-pocket spending in the context of other countries.

Measuring out-of-pocket expenditures in surveys is extremely difficult,
and we have found that many responses to such questions are incomplete or
confused. We therefore developed a detailed imputation approach to begin
‘filling in’ the missing survey data and to capture the national distribution
of out-of-pocket health care spending.4 This imputation approach, described
in detail in Section II, was motivated by a need to capture accurately out-
of-pocket spending and to distinguish rare but unusually high spending from
simple reporting error. Most empirical economic studies drop outliers, but in
the case of out-of-pocket expenditures, it is precisely the outliers that represent
the uninsured spending risks most likely to affect saving behaviour over the
life cycle and especially during retirement.

Briefly, we find that spending risk rises sharply at older ages and is greatest
for individuals near the end of life, where the median individual spends $6,328
in their last year and 5 per cent of those surveyed were reported to have spent
over $62,040. We also find a remarkably wide distribution of out-of-pocket
spending, particularly when aggregating over the final two years or final five
years of life. Because most surveys do not include spending during the time
elapsed between the last interview and death, estimates of the cost of care at
the end of life will be downward biased. In contrast, the HRS conducts exit
interviews of proxy respondents following the death of a survey respondent
and thus does capture these very high expenses near death.5 With these data,
we show that out-of-pocket spending is highly concentrated both in terms
of total expenditures – with the top 10 per cent of spenders accounting for
42 per cent of all spending – and even more so when broken down by spending
category. This total spending displays relatively high persistence, even over
long periods of time. We also find that mean out-of-pocket spending increases
with both income and wealth, yet, while certain categories of spending are
highly sensitive to the level of resources, overall spending turns out to be less
concentrated in the upper income and wealth quintiles than one might expect.
The results presented here are supportive of the view that US households, in
comparison with UK ones, are more likely to consume at higher rates during
late retirement because of these very high out-of-pocket financial risks.6

4Marshall, McGarry and Skinner, 2011.
5Proxy respondents are most likely to be a spouse or child. If neither is available, other knowledgeable

individuals may provide answers.
6Banks et al., 2015.
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Finally, our results suggest that the fraction of households facing very
high out-of-pocket spending is substantially greater in the US than in other
developed countries. Among the studies in this issue that do tabulate out-of-
pocket expenses for other countries, the distribution of spending appears to be
considerably narrower than what we find for the US.7 And while we cannot
adjust across countries for quality of care or differences in tastes for medical
care, the reality faced by elderly households in the US is large and highly
variable out-of-pocket expenditures, with potentially large effects on saving
behaviour and the well-being of elderly Americans.8

II. Data

The Health and Retirement Study is a longitudinal survey of the US population
approximately aged 50 and over and their spouses or partners. The survey was
begun in 1992 with a sample of 12,652 individuals who were born between
1931 and 1941 or who had a spouse or partner born in those years. In the
case of couples, both parties were interviewed. These initial HRS respondents
have been interviewed biennially ever since and will be followed until they
die or attrit from the sample. A second cohort – individuals born in 1923 or
earlier and their spouses and partners – was interviewed in 1993 and again in
1995. These surveys were referred to as the Asset and Health Dynamics of
the Oldest Old (AHEAD). In 1998, the AHEAD cohort was merged with the
original HRS cohort. In addition, two new cohorts of individuals were added,
those born between 1924 and 1930 (Children of the Depression Age, CODA)
and those born between 1942 and 1947 (War Babies, WB). These additions
made the sample in the 1998 interview approximately representative of the
population aged 51 and over. Refresher cohorts have since been added in 2004
and 2010 to keep the sample approximately population representative when
properly weighted.

The HRS has several noteworthy attributes that facilitate the study of out-
of-pocket medical expenditures. First, rather than a single measure of total
expenditures, it collects detailed information on spending, utilisation and
insurance coverage for a variety of expenditure categories. Second, to deal
with non-response, the HRS allows respondents who either do not know
or refuse to disclose their actual expenditure to report a range for their
spending. For instance, in lieu of reporting an exact dollar amount spent
on a particular expenditure category – hospital stays, for example – an
individual may instead report that they spent somewhere between $1,000
and $5,000. The particular range is arrived at through a series of unfolding

7As we discuss in the conclusion, OECD statistics on aggregate out-of-pocket expenditures across
countries show the US near the median, but spending in the US appears to exhibit far more variability,
potentially placing more households at serious financial risk.

8Hubbard, Skinner and Zeldes, 1995; De Nardi, French and Jones, 2010.
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bracket questions, an HRS innovation known as ‘random-entry bracketing’.
Finally, in addition to the biennial interviews (referred to hereafter as ‘core’
interviews), when a respondent dies the subsequent core interview is conducted
with a knowledgeable survivor – typically the spouse if one is available, or
a child, although neighbours and others have been interviewed. These ‘exit’
interviews are critically important for obtaining an accurate measurement of
medical spending at the end of life.

The categories available in the HRS vary both across survey years and
between core and exit interviews, but they generally include spending on
nursing homes, hospital inpatient stays, doctor visits, home care, special
services and facilities, helpers and insurance costs.9 Insurance costs include
long-term care insurance premiums, private health care premiums such as
those for ‘Medigap’ supplemental Medicare insurance policies, and premiums
for Medicare Part B, Medicare HMOs, and Medicare Part D prescription drug
benefits.10 Beyond these categories, spending on outpatient surgery and on
dentist visits are available in core interviews in all survey years and in exit
interviews beginning in 2010. Exit interviews also contain data on spending
on hospice care, non-medical expenditures – including, for example, home
modification expenditures and housekeeping – and a catch-all ‘other’ category
for expenditures not covered by these categories.11

Within each category of spending, questioning generally follows a fairly
standard pattern. Typically, respondents are first asked whether they used a
particular service. For certain services – including visits to doctors, hospitals,
nursing homes and hospices – the number of visits or nights spent is also
elicited. For those who do not use the particular service or who are unaware
of whether they used it, the strand of questioning stops here. However, if the
use of a particular service is reported, the respondent is then asked whether
their insurance covered all, some or none of the expense. Those for whom
insurance coverage was less than complete, for whom the extent of coverage
was unknown or who reported that the costs were not yet settled are asked for
the total amount spent. Spending is typically reported for the period between
the end of the previous interview and the current interview, regardless of the

9Note that throughout this paper the label ‘hospital’ is used in reference to inpatient hospital spending
only and excludes outpatient expenditures.

10Spending on Medicare Part B is not recorded in the HRS. We impute spending on the basis of whether
the respondent was reported to have been covered by Part B, and we adjust premiums using information on
household income, marital status and whether the respondent was covered by Medicaid.

11In 2010, the question regarding the ‘other’ spending category was added to the core interviews while
the question on ‘non-medical’ expenditures was eliminated from the exit interviews and replaced with a
more specific – but not entirely identical – question on home modifications. Throughout this paper, we
combine the non-medical (2008 and earlier) and home modification (2010 and later) categories into a single
expenditure category that we label ‘non-medical’.
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length of that time period.12 We utilise all of this information in our imputation
procedure.

Our imputation procedure has three broad steps. First, we cap outlier
expenditure amounts at limits that reflect both the time elapsed since the
previous interview and our knowledge of what might constitute a reasonable
maximum expenditure over that period. Second, where a continuous report
for spending is unavailable, we impute values using the elicited spending
ranges obtained from the bracketing questions. Finally, where brackets are also
unavailable, we impute remaining missing values using additional available
information on utilisation and insurance coverage. All imputations are done
separately for core and exit interview data. The following paragraphs elaborate
on our imputation methodology.

The first problem that we confront in our imputation procedure is the
handling of outliers. We must be careful not to accept erroneous values of
spending – a type II error – while also taking care not to wrongfully eliminate
extreme, but correctly reported, amounts – a type I error. To deal with the
outliers, we impose caps on maximum monthly expenditures in each spending
category. These caps are reported in Table 1. The cap that we ultimately apply
to an individual observation is adjusted for the amount of time elapsed between
interviews. For instance, the monthly cap we use for nursing home spending
is $15,000 (2010 dollars), so we assume that an individual with 24 months
elapsed since the previous interview could have realistically spent at most
$15,000 per month for 24 months, or $360,000.13

When applying the caps to the expenditures in a particular year, we also
convert the caps from the 2010 dollar amounts reported in Table 1 into the
current dollars of the particular year (for example, 2014) using the personal
core expenditures chain-type price index. Therefore, while the value of the
monthly cap for a given spending category is constant in real terms across
interview years, the caps that we apply in particular interview years vary in
nominal terms.

In the second step of our imputation procedure, we impute a continuous
value for each bracketed response. To do so, we use the unweighted
mean of all continuous values within that bracket across all survey years.14

12There are a few important exceptions. For new interviewees, the survey requests spending over the
previous two years. For the ‘helper’ category, core interviews ask for spending in the ‘last month’ while
exit interviews ask for a ‘typical month’. We assume that helper expenditures take place for four months or
the time elapsed between interviews, whichever is shorter. In addition, insurance payments may be reported
at various frequencies – for example, monthly or quarterly – and respondents are asked to report average
monthly prescription drug expenditures.

13For further discussion of the rationales behind particular caps, see Marshall, McGarry and Skinner
(2011, pp. 110–11).

14These bracket imputations are not conditioned on any other covariates. Exceptions occur for helpers,
where bracket imputations take into account the number of helpers, and for insurance premiums, where the
imputations distinguish between individuals with a single plan and those with multiple plans.
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TABLE 1

Monthly caps for out-of-pocket spending, by category

Category Monthly cap

Hospital, inpatient $15,000
Nursing home $15,000
Doctor $5,000
Outpatient surgery $15,000
Dental $1,000
Prescription drugs $5,000
Home health services $15,000
Special services and facilities $15,000
Helper $15,000
Non-medical (includes home modification) $5,000
Hospice $5,000
Insurance costs $2,000
Other $15,000

Note: All caps are reported in 2010 dollars. Helper expenses are assumed to take place for a maximum of
four months. When we analyse the components of insurance costs separately, we assign a cap of $400 to
Medicare HMO monthly premiums, $100 to Medicare Part D, $2,000 to long-term care, $400 to private
Medigap policies (i.e. private insurance for individuals aged 65 and over) and $2,000 to private insurance
premiums for individuals under 65. More typically, we limit our analysis to the sum of these components,
which we refer to collectively as ‘insurance costs’. When we do so, we apply the more conservative $2,000
monthly cap that appears in the table.

We use responses for all years in order to have a thicker sample. Were we
to limit the set of continuous reports over which we calculate the within-
bracket means to just a single year, certain categories of spending would have
intervals with very few observations. We do this process separately for each
survey wave because bracket endpoints are denominated in the currency of
the survey wave. In cases of incomplete brackets wherein a respondent fails
to report an upper limit, we use our capped value multiplied by the number
of months elapsed between interviews as an upper limit. In addition, if the
product of our monthly cap and the months elapsed between interviews is
smaller than the reported upper bracket, we replace the bracket with our
cap. If a lower bracket is not supplied, we use zero as the default lower
bracket.

The third and final step of the imputation procedure applies to cases where
brackets are not supplied. In these situations, we first use information on the
intensive margin of service utilisation. For spending on overnight stays in
hospitals and nursing homes or visits to the doctor, we can obtain the number
of nights spent or the number of visits. Using data from all survey waves from
2002 to 2012, we compute average spending per night or visit, separately for
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each quartile of the number of nights or visits, and use these calculations to
impute spending for an individual based on their utilisation.15

In cases where intensive margin utilisation data are not available, we
impute missing values using a sequential procedure based on extensive
margin utilisation data and insurance coverage. First, for individuals who
report spending not fully covered by insurance, we impute the mean spending
over all individuals in their survey year with positive expenditures. Second,
to individuals whose expenses were covered, we assign zeros. Third, to
individuals unsure about their coverage, we impute the mean taken over
all individuals in their survey year whose coverage information was known,
including both those whose usage was fully covered and those whose usage
was not. Fourth, we impute zeros to individuals who did not use the service
in question. Finally, for individuals unsure of whether they used the service,
we impute the mean taken over all individuals, including both those who used
and those who did not use the service. Using this mean takes into account all
of the various possibilities that these individuals may or may not have used the
service, which may or may not have been covered by their insurance.

We limit our analyses in this paper to the core and exit interview data from
2008–12 survey waves to capture out-of-pocket spending patterns subject to
Medicare Part D prescription drug coverage, which was implemented in 2006.
Using data from the later years of the survey also mitigates the bias in the earlier
survey years due to sampling from only the non-institutionalised population
when the survey was initiated. Note, however, that the bracket imputations
are done using means computed from the full range of the data from 1995 to
2012. We also restrict our sample to include only HRS respondents aged 55
and over.

All expenditure amounts reported in this paper have been converted to
2014 dollars using the personal core expenditures chain-type price index and
annualised by dividing spending by the number of months elapsed between
interviews – or between the final core interview and the date of death –
and multiplying by 12. Throughout this paper, all means and quantiles are
calculated using household sample weights provided by the HRS. Because
decedents are assigned zero sample weights, we use weights from preceding
core interviews for them.16 Finally, wherever the natural logarithm of a variable
is used, observations are first bottom-coded at 10 per cent of the sample mean,
taken in the particular survey wave in which the observation occurs.

15The survey years 2002–12 are used because it is only beginning in 2002 that spending on hospitals,
nursing homes and doctors are each reported individually. Prior to 2002, hospital and nursing home spending
are reported as a single amount, as are doctor, outpatient surgery and dental spending.

16Nursing home residents are also assigned zero weight. In these cases, as well, we use the most recent
non-zero weight from the previous core interviews.

Fiscal Studies C© 2016 Institute for Fiscal Studies



Out-of-pocket medical expenditures in the United States 793

III. Data validation

Several studies have already thoroughly examined the validity of the HRS data
through comparisons with alternative data sets. While Hurd and Rohwedder
(2009) find that aggregate spending in the HRS is up to 60 per cent greater than
aggregates based on the Medicare Expenditure Panel Survey (MEPS) and the
Medicare Current Beneficiary Survey (MCBS), most researchers conclude that
the HRS does not overstate out-of-pocket spending. French and Jones (2004)
find that aggregate spending in the HRS is close to aggregates obtained from the
MCBS and MEPS after correcting for known under-reporting issues in those
data sets. Goldman, Zissimopoulos and Lu (2011) also compare the HRS with
the MCBS and MEPS and observe the measures of total out-of-pocket spending
to be very similar across the three surveys. In fact, their results suggest that the
HRS measures understate non-drug, non-nursing-home spending relative to
the MCBS. Consistent with the results from these studies, Marshall, McGarry
and Skinner (2011) conclude that aggregate estimates produced using the 2004
HRS data are very close to aggregate estimates based on the National Medical
Expenditure Accounts (NMEA).

Most recently, De Nardi, French and Jones (2013) compare means from
the MCBS and the AHEAD cohort of the HRS. In appendix A, the authors
report that conditional on income quintiles, average out-of-pocket spending
among single elderly individuals in the AHEAD cohort is slightly lower across
all income quintiles relative to the MCBS. Medicaid recipiency rates are also
somewhat lower in AHEAD than in the MCBS, which in turn are slightly lower
than official enrolment numbers in the Medicaid Statistical Information System
(MSIS). Taken together, the existing body of research on this topic provides
us with little reason to doubt the validity of the out-of-pocket spending data in
the HRS.

IV. Spending over the life cycle

We begin our analysis by examining the distribution of out-of-pocket medical
expenditures over the life cycle. As a first step, Table 2 presents the mean
expenditures and various percentiles of spending for each of the spending
categories reported in the HRS.17 The data in the table are for all individuals
aged 55 and over in the survey waves 2008–12 and include data from both
core and exit interviews. There are a total of 55,044 individual–interview
observations, including 3,902 exit interviews (7 per cent) and 51,142 core
interviews (93 per cent). Despite accounting for only 7 per cent of the
observations in the sample, the exit interviews contribute 21 per cent of the

17Recall from the preceding discussion that two categories – non-medical spending (2008 and earlier)
and home modification spending (2010 and later) – have been combined into a single category, labelled
‘non-medical’ in the tables.
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TABLE 2

Means and percentiles of spending, by category: all interviews 2008–12

Mean 10th 50th 75th 90th 95th 99th

Hospital, inpatient 306 0 0 0 233 1,005 5,564
Nursing home 543 0 0 0 0 0 16,786
Doctor 289 0 50 209 625 1,294 3,883
Outpatient surgery 76 0 0 0 48 292 1,667
Dental 339 0 56 307 921 1,501 3,929
Prescription drugs 761 0 307 835 1,842 2,825 6,446
Home health services 56 0 0 0 0 0 458
Special services and facilities 35 0 0 0 0 46 562
Helper 129 0 0 0 0 0 2,730
Non-medical 515 0 0 0 342 1,478 10,701
Hospice 159 0 0 0 0 0 3,917
Insurance costs 2,663 0 1,916 3,852 6,086 7,595 13,505
Other 114 0 0 0 74 331 2,046

Total 5,289 349 3,504 6,228 10,088 14,535 37,254
Total excluding nursing home 4,765 345 3,462 6,071 9,456 12,855 25,642

Note: Adjusted to 2014 US dollars.

total out-of-pocket spending in the sample. Within particular categories, the
influence of the exit interviews is even greater: the exit interviews contribute
46 per cent of spending on hospitals, 55 per cent of spending on nursing homes,
61 per cent of spending on home care and 72 per cent of spending on helpers.18

Several insights are immediately evident from Table 2. First, there is
considerable tail-risk in out-of-pocket medical spending. Though the median
individual spends only $3,504 out-of-pocket per year on health care, much
larger expenditures are not uncommon. Ten per cent of individuals spend
more than $10,088 per year out-of-pocket and an unlucky 1 per cent spend
over $37,254 in a single year. A major component of the expenditure risk
is nursing home spending. Though over 95 per cent of individuals spend
nothing on nursing homes, those who do pay a great deal. Excluding nursing
home expenses reduces the 99th percentile of total out-of-pocket spending by
$11,612.

The outsized role of nursing home spending risk in Table 2 and in the
tables that follow owes to institutional characteristics of health care provision
in the US. Medicare, the primary source of insurance coverage for the elderly,
provides only very limited coverage of long-term care services. Medicaid, on
the other hand, provides a wide range of long-term care services, but to be
eligible an individual is required to have exhausted nearly all of their income

18These figures do not appear in the tables. They were calculated from the annualised spending data
without using sample weights.
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TABLE 3

Means and percentiles of spending, by category: core interviews 2008–12

Mean 10th 50th 75th 90th 95th 99th

Hospital, inpatient 195 0 0 0 134 828 3,612
Nursing home 268 0 0 0 0 0 5,910
Doctor 254 0 52 205 576 1,195 3,314
Outpatient surgery 75 0 0 0 52 294 1,688
Dental 341 0 61 308 925 1,508 3,877
Prescription drugs 720 0 282 798 1,753 2,589 6,421
Home health services 26 0 0 0 0 0 144
Special services and facilities 30 0 0 0 0 40 474
Helper 42 0 0 0 0 0 828
Non-medical · · · · · · ·
Hospice · · · · · · ·
Insurance costs 2,691 0 1,926 3,883 6,139 7,705 13,676
Other 73 0 0 0 48 256 1,382

Total 4,674 348 3,420 5,986 9,310 12,682 25,963
Total excluding nursing home 4,425 348 3,397 5,892 9,036 11,806 21,705

Note: Adjusted to 2014 US dollars. The dots (‘·’) in certain cells reflect the fact that some variables (for
example, hospice spending) are not available in the core interview data.

and assets. In addition, relatively few individuals in the US hold private long-
term care insurance. As a consequence, for the many individuals in the US with
non-negligible assets and without private long-term care insurance, long-term
care spending risk is effectively uninsured, resulting in the very substantial
out-of-pocket payments that we observe in the HRS. These features of the
institutional setting in the US also contribute to the sharp increase in out-of-
pocket medical spending in old age, which we explore below, because long-
term care services are disproportionately consumed by individuals at older
ages.

A second conclusion from Table 2 is that the most sizeable expenditure
category is health insurance. This category has the greatest spending at
the mean and at all percentiles except for the 99th, where insurance costs
are edged out of first place by nursing home expenses. While the median
individual spends $1,916 out-of-pocket on annual insurance costs, 10 per
cent of individuals spend $6,086 or more on them. We return to the issue of
insurance in Section VIII.

While the majority of the results in this paper are based on the sample
that appears in Table 2, it is illuminating to compute the same set of statistics
separately for the core interviews and the exit interviews (for people who died).
The results of this comparison appear in Tables 3 and 4. Table 3 presents the
statistics computed with only the core interview data, while Table 4 uses
only data from the exit interviews. The striking differences between the tables
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TABLE 4

Means and percentiles of spending, by category: exit interviews 2008–12

Mean 10th 50th 75th 90th 95th 99th

Hospital, inpatient 2,176 0 0 647 3,348 7,377 42,575
Nursing home 5,162 0 0 0 12,330 34,067 91,372
Doctor 878 0 0 462 1,811 3,852 13,655
Outpatient surgery 84 0 0 0 0 92 1,027
Dental 285 0 0 161 680 1,444 5,564
Prescription drugs 1,453 0 514 1,886 3,683 4,911 13,920
Home health services 629 0 0 0 275 2,046 13,783
Special services and facilities 123 0 0 0 0 201 2,193
Helper 1,604 0 0 0 2,912 8,555 30,819
Non-medical 515 0 0 0 342 1,478 10,701
Hospice 159 0 0 0 0 0 3,917
Insurance costs 2,185 0 1,689 3,366 4,917 6,130 8,675
Other 588 0 0 0 767 1,926 9,444

Total 15,623 382 6,328 15,100 38,955 62,040 166,359
Total excluding nursing home 10,471 272 5,292 10,373 21,922 35,912 96,228

Note: Adjusted to 2014 US dollars.

highlight the importance of exit interview spending – the spending nearest to
the end of life – as a share of spending over the life cycle. They also illustrate
how the influence of the exit interview data is greatly reduced when these
observations are pooled with the core interview data. In fact, the results with
the pooled data in Table 2 are very similar to the results using only the core
interview data in Table 3.

Furthermore, exposure to out-of-pocket risk in the core interview data pales
in comparison with the risks found in the exit data. The median individual in the
core interviews reports total spending of $3,420 out-of-pocket per year, while
10 per cent spend more than $9,310 in a single year and 5 per cent spend over
$12,682. By comparison, the annual out-of-pocket spending by the median
individual in the exit interview data is $6,328. In the exit interviews, 10 per
cent of survey respondents spent $38,955 or more and 5 per cent were reported
to have spent over $62,040 out-of-pocket in their final year. The majority of
this spending risk is due to nursing home spending, but considerable risk exists
for many categories, including hospital and helper spending.

Table 5 compares the expenditure shares of each category for the core and
exit interview data.19 Among those surveyed in the core interviews, insurance
costs are by far the most significant category, accounting for 57 per cent of total
out-of-pocket expenditure. This category is somewhat less important in the exit

19These expenditure shares were computed by summing out-of-pocket expenditures in each category
across observations and dividing by the sum of total out-of-pocket spending.
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TABLE 5

Expenditure shares, by category and interview type

Core interviews Exit interviews All

Hospital, inpatient 4.14% 13.92% 5.76%
Nursing home 5.70% 33.03% 10.22%
Doctor 5.41% 5.61% 5.44%
Outpatient surgery 1.60% 0.35% 1.39%
Dental 7.26% 1.21% 6.22%
Prescription drugs 15.37% 9.29% 14.34%
Home health services 0.55% 3.51% 1.04%
Special services and facilities 0.64% 0.78% 0.67%
Helper 0.89% 10.27% 2.44%
Non-medical 0.00% 3.27% 0.68%
Hospice 0.00% 1.02% 0.21%
Insurance costs 57.36% 13.98% 50.09%
Other 1.07% 3.76% 1.52%

Total 100.00% 100.00% 100.00%
Total excluding nursing home 94.24% 67.00% 89.59%

interview data but still accounts for 14 per cent of spending. Prescription drug
costs are also a significant expenditure in both types of interviews, accounting
for 15 and 9 per cent of total spending in core and exit interviews, respectively.
Table 5 emphasises once again the importance of nursing home expenditure
risk. While nursing home expenditures account for just 6 per cent of core
interview spending, they represent 33 per cent of the spending in the exit
interview data.

Returning to the analysis of life-cycle spending using the pooled core and
exit interview data, Figure 1 depicts the evolution of mean total out-of-pocket
expenditures with age. The figure plots three-year moving averages of total
spending separately for the six distinct cohorts in the HRS. From the figure,
the rise in out-of-pocket spending with age appears to be very gradual until
individuals reach their mid 80s, at which point spending rises sharply.

Further details are provided in Tables 6 and 7, which depict the growth in
spending for each expenditure category with age. Table 6 reports mean out-of-
pocket spending by expenditure category while Table 7 records the share of
total spending accounted for by each category. Both tables present figures for
four age groups: 55–64, 65–74, 75–84, and 85 and over. As the tables indicate,
much of the steep rise in spending at older ages is accounted for by nursing
homes. Mean spending on nursing homes for individuals aged 85 and over is
$3,538, which is 3.7 times larger than the mean among individuals aged 75–84
and 22 times larger than the mean among those aged 65–74. While spending
on nursing homes accounts for only 3 per cent of spending for individuals aged
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TABLE 6

Mean expenditure, by category and age

Aged Aged Aged Aged 85 All
55–64 65–74 75–84 and over

Hospital, inpatient 319 241 314 437 306
Nursing home 32 159 946 3,538 543
Doctor 325 242 250 339 289
Outpatient surgery 104 54 56 38 76
Dental 329 361 344 304 339
Prescription drugs 649 789 908 941 761
Home health services 18 19 86 323 56
Special services and facilities 30 21 48 82 35
Helper 21 49 187 816 129
Non-medical 354 426 478 649 515
Hospice 40 244 145 165 159
Insurance costs 2,574 2,748 2,779 2,603 2,663
Other 75 83 169 284 114

Total 4,430 4,757 6,071 9,755 5,289
Total excluding nursing home 4,425 4,607 5,135 6,239 4,765

Note: Adjusted to 2014 US dollars.

TABLE 7

Expenditure shares of total spending, by category and age

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Hospital, inpatient 7.14% 5.07% 5.15% 4.46% 5.76%
Nursing home 0.71% 3.34% 15.55% 36.17% 10.22%
Doctor 7.28% 5.08% 4.12% 3.47% 5.44%
Outpatient surgery 2.31% 1.12% 0.89% 0.36% 1.39%
Dental 7.34% 7.45% 5.47% 2.84% 6.22%
Prescription drugs 14.59% 16.57% 14.94% 9.62% 14.34%
Home health services 0.40% 0.39% 1.38% 3.09% 1.04%
Special services and facilities 0.68% 0.44% 0.79% 0.84% 0.67%
Helper 0.48% 1.04% 3.08% 8.35% 2.44%
Non-medical 0.13% 0.43% 0.73% 1.63% 0.68%
Hospice 0.01% 0.25% 0.22% 0.42% 0.21%
Insurance costs 57.67% 57.70% 45.70% 26.60% 50.09%
Other 1.25% 1.13% 1.97% 2.17% 1.52%

Total 100.00% 100.00% 100.00% 100.00% 100.00%
Total excluding nursing home 99.14% 96.63% 84.39% 63.77% 89.59
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FIGURE 1

Mean total spending, by age and cohort

Note: Three-year moving average. A given cell is dropped when the number of observations in that cell and
in the two adjacent cells combined is less than 50. This results in two cells being dropped. Adjusted to 2014
US dollars. EBB = Early Baby Boomer; MBB = Mid Baby Boomer.

65–74, it represents 16 per cent of spending for individuals aged 75–84 and
36 per cent for individuals aged 85 and over. Other categories of spending
related to long-term care, such as home health services and helpers, also
increase sharply for the oldest age group. While mean expenditures on
prescription drugs and insurance costs are consistently large across all age
groups, the share of total spending accounted for by these categories declines
somewhat with age, especially for the 85-and-over age group.

Table 8 reports the variation in the distribution of total spending with age.
The upper panel displays the distribution of annual total out-of-pocket spending
from the 2008–12 interviews and the bottom panel shows the distribution of
cumulative spending over the same period. For comparability, both panels
include only individuals with non-missing spending data in all three years. In
the lower panel, individuals are classified based on their age in 2008. Consistent
with the results in the preceding tables, Table 8 displays a steep rise in the
risk of large out-of-pocket spending shocks for the top age group, a result also
found in De Nardi et al. (2015). Ten per cent of individuals who were 85 or
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TABLE 8

Percentiles of total spending, by age
Annual total out-of-pocket medical expenditure

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Mean 4,476 4,556 5,422 7,728 4,976
10th percentile 211 795 1,060 997 474
50th percentile 3,096 3,726 3,881 4,146 3,578
90th percentile 10,177 8,542 9,484 15,323 9,596
95th percentile 13,685 10,776 12,811 26,908 13,048

Cumulative out-of-pocket spending over the 2008–12 interviews

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Mean 27,154 27,942 32,918 43,982 29,328
10th percentile 3,733 7,737 8,388 9,287 5,579
50th percentile 21,875 24,180 25,662 28,960 23,706
90th percentile 55,877 50,308 58,738 96,981 55,835
95th percentile 73,477 61,017 81,211 132,915 74,005

Note: Cumulative spending is calculated from the non-annualised data. For comparability, both panels
include only individuals with non-missing spending data in all three years. In the bottom panel, individuals
are classified based on their age in 2008. Adjusted to 2014 US dollars.

older in 2008 reported more than $96,981 in out-of-pocket spending over the
period covered by the 2008–12 interviews and 5 per cent reportedly spent more
than $132,915.20

The results thus far demonstrate that out-of-pocket spending increases
sharply at older ages. An interesting question is whether this pattern is driven
primarily by the fact that the elderly are, on average, nearer to the end of life
or whether it is simply a feature of old age itself. To explore this question
further, the two panels of Table 9 show the age profile of total annual out-of-
pocket medical spending separately for the core (upper panel) and exit (lower
panel) interview data. The distinction is admittedly imperfect as we make no
correction for the fact that individuals appearing in a core interview could have

20On average, the number of months elapsed between core interviews is 24 and the number between the
final core interview and the exit interview is 15. Therefore, for individuals who were still alive in 2012,
cumulative spending took place on average over 6 years. For those who died between the 2010 and 2012
interviews, the average duration was 5 years and 3 months. Note, however, that spending is reported for the
period since the previous interview for re-interviewees. As a result, for individuals who missed one or more
interviews leading up to the 2008 interview, cumulative spending may reflect expenditure over a period
longer than 6 years. On the other hand, for individuals who died shortly after their 2010 core interview, the
reporting period will be closer to 4 years.
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TABLE 9

Percentiles of total spending, by age: core versus exit interviews
Core interviews

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Mean 4,300 4,459 5,221 6,665 4,674
10th percentile 134 741 1,052 1,002 348
50th percentile 2,993 3,644 3,846 4,042 3,420
90th percentile 9,765 8,481 9,197 13,448 9,310
95th percentile 13,326 10,554 12,266 23,389 12,682

Exit interviews

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Mean 12,258 11,813 14,513 19,756 15,623
10th percentile 41 517 382 607 382
50th percentile 4,513 5,363 6,118 8,391 6,328
90th percentile 22,271 26,615 32,428 50,879 38,955
95th percentile 47,004 44,217 59,842 73,594 62,040

Note: The spending measure in both panels is annual total out-of-pocket medical expenditure. Adjusted to
2014 US dollars.

died shortly after the interview. Comparing the panels, it is once again evident
that overall spending is much higher in the exit interview data, highlighting
the importance of proximity to death. Yet the risk of extreme expenditure does
increase significantly with age in both the core and exit interview data, with
the increase being particularly sharp for the oldest age group. These results
suggest that ageing itself is an important determinant of spending and,
furthermore, that out-of-pocket medical spending risk associated with nearness
to death may be significantly compounded by ageing.21

Finally, Table 10 shows the evolution of mean total out-of-pocket spending
by age and demographics. Rising exposure to spending risk with age occurs

21To analyse more formally how the age gradient of out-of-pocket medical spending is affected by
controlling for proximity to death, for our sample of decedents, we regressed total spending on a constant,
the set of age category dummies (ages 65–74, 75–84, and 85 and over) and a quartic in the number of months
until death and we compared these results with a specification that excluded the controls for nearness to
death. Both regressions were weighted using household weights. (Results are not shown.) We found that
the inclusion of the additional controls flattens the gradient of spending with age. The coefficient on the
85-and-over age category decreases significantly from $6,451 to $4,604 and the coefficient on the 75–84
age category falls insignificantly from $1,877 to $1,423. The coefficient estimates on these two categories
are significant at the 1 per cent level in both specifications. The results support the conclusion that both
ageing and time to death have independent and significant effects on out-of-pocket spending.
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TABLE 10

Mean spending, by selected demographics and age

Aged
55–64

Aged
65–74

Aged
75–84

Aged 85
and over

All

Male 4,337 4,761 5,913 8,857 5,044
Female 4,513 4,752 6,190 10,249 5,492
Non-Hispanic white 4,877 5,087 6,554 10,213 5,771
Non-Hispanic black 2,895 3,448 3,749 6,978 3,423
Hispanic 2,739 2,989 3,179 6,165 3,050
Married 5,031 5,115 6,094 8,311 5,358
Single 3,242 4,106 6,030 10,372 5,323

Note: Adjusted to 2014 US dollars.

regardless of gender, race/ethnicity or marital status. On average, across
genders and races/ethnicities, mean spending at ages 85 and over is more
than twice as large as mean spending at ages 55–64. The ratios are somewhat
larger for women and for non-Hispanic blacks. The groups with the largest
mean expenditures at advanced ages are non-Hispanic whites, women and
single individuals. Because women tend to survive their husbands, it is single
elderly females who are at the greatest risk of needing to pay out-of-pocket for
long-term care in old age.

V. Concentration

Table 11 provides evidence on the very high degree of concentration in out-
of-pocket spending, both overall and within each expenditure category. The
upper panel reports mean expenditures across percentile ranges of the spending
distribution and the lower panel records the percentage of total spending on a
given category that is accounted for by the spenders in each percentile range.
For example, from the upper panel, the average annual total out-of-pocket
expenditure by individuals in the bottom half of the distribution was $1,515.
Together, these individuals accounted for just 13.8 per cent of total out-of-
pocket expenditure in the population. By contrast, the average individual in the
top five percentiles of total expenditure spent $30,860 out-of-pocket annually.
Individuals in the top 5 per cent of spending together accounted for 29.8 per
cent of total out-of-pocket spending in the population. The top 10 per cent of
spenders accounted for 42 per cent of total expenditure.

Within particular spending categories, the degree of concentration is
typically much higher. For instance, all nursing home, home care, helper
and hospice spending is concentrated in the top 5 per cent of spenders in
those categories, reflecting the relative rarity of such services being paid
for out-of-pocket in the general population. The top 10 per cent of spenders
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TABLE 11

Means and concentration of spending, by percentiles of spending and category
Mean expenditures

0–50% 50–70% 70–90% 90–95% 95–100% All

Hospital, inpatient 0 0 19 555 5,300 306
Nursing home 0 0 0 0 12,785 543
Doctor 3 74 275 819 3,003 289
Outpatient surgery 0 0 0 87 1,166 76
Dental 1 110 429 1,103 3,053 339
Prescription drugs 69 485 1,156 2,419 6,091 761
Home health services 0 0 0 0 1,228 56
Special services and facilities 0 0 0 1 632 35
Helper 0 0 0 0 3,000 129
Non-medical 0 0 58 849 9,725 515
Hospice 0 0 0 0 3,086 159
Insurance costs 649 2,438 4,226 6,259 10,391 2,663
Other 0 0 6 176 2,095 114

Total 1,515 4,276 7,054 11,526 30,860 5,289
Total excluding nursing home 1,497 4,189 6,763 10,382 22,155 4,765

Percentage of total population spending

0–50% 50–70% 70–90% 90–95% 95–100% All

Hospital, inpatient 0.0 0.0 1.2 9.0 89.8 100.0
Nursing home 0.0 0.0 0.0 0.0 100.0 100.0
Doctor 0.4 5.7 20.9 16.1 57.0 100.0
Outpatient surgery 0.0 0.0 0.0 6.0 94.0 100.0
Dental 0.1 7.0 27.2 17.8 47.8 100.0
Prescription drugs 4.6 12.9 29.9 15.5 37.1 100.0
Home health services 0.0 0.0 0.0 0.0 100.0 100.0
Special services and facilities 0.0 0.0 0.0 0.2 99.8 100.0
Helper 0.0 0.0 0.0 0.0 100.0 100.0
Non-medical 0.0 0.0 2.3 8.1 89.6 100.0
Hospice 0.0 0.0 0.0 0.0 100.0 100.0
Insurance costs 11.6 18.3 32.8 12.3 24.9 100.0
Other 0.0 0.0 1.0 7.8 91.3 100.0

Total 13.8 16.5 27.8 12.1 29.8 100.0
Total excluding nursing home 15.1 17.8 29.4 12.1 25.6 100.0

Note: Column headings indicate percentile ranges of spending for the categories that compose the rows. The
upper panel records mean expenditures by category within each of these ranges. The lower panel reports
the percentage of total population spending on a given category that is accounted for by the observations
in each percentile range. For instance, individuals in the bottom half of total expenditure spend on average
$1,515 and together account for 13.8 per cent of total out-of-pocket expenditure in the population. Adjusted
to 2014 US dollars.
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FIGURE 2

Lorenz curves for selected expenditure categories
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account for 100 per cent of spending on outpatient surgery, 98.8 per cent of
hospital spending, 73.1 per cent of spending on doctor visits, 65.6 per cent of
dental spending and 52.6 per cent of prescription drug spending.22 The bottom
50 per cent of spenders only contribute significantly to expenditures on
insurance premiums, where they account for 11.6 per cent of total spending.
Indeed, spending on insurance premiums is the only category where the top 10
per cent account for less than 50 per cent of total spending. Even so, within this
category, the top 10 per cent still account for 37.2 per cent of total spending.

Another way to view this information is through the lens of techniques
typically used to study inequality, such as the Lorenz curve and the Gini
coefficient. Figure 2 presents three Lorenz curves: for total spending, total

22The high degree of concentration in particular categories also owes to the fact that certain services are
infrequently used. For example, nursing home use was reported in only 7 per cent of our observations and
home health care was reported in just over 10 per cent. In each case, an even smaller subset of those using
the service actually paid for it out-of-pocket: just 3.4 per cent paid for nursing homes and 2.3 per cent paid
for home health care. On the other hand, high concentration of spending does not necessarily mean that use
of the service is highly concentrated. For instance, despite the fact that out-of-pocket spending on hospital
stays is almost entirely concentrated in the top 10 per cent of spenders, hospital utilisation is reported in
nearly 30 per cent of our observations.
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FIGURE 3

Lorenz curves for one-wave spending (2008–12) versus three-wave average
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spending excluding spending on nursing homes, and hospital spending.23 The
respective Gini coefficients for these categories are 0.55, 0.51 and 0.97. The
high Gini coefficient for hospital spending and the deep bend in its Lorenz
curve confirm the highly concentrated distribution of out-of-pocket hospital
spending. The high concentration of nursing home spending is suggested by
the lower Gini coefficient for total spending when nursing home expenditures
are excluded.

The evidence up to this point has indicated that annual out-of-pocket
spending tends to be highly concentrated. One interesting question is whether
the distribution of spending becomes less concentrated when examined over a
longer horizon. To address this question, Figure 3 depicts two Lorenz curves for
total spending: one for the pooled interview data from 2008 to 2012 and another
for average spending over this period. For comparability, only individuals
present in all three waves are included in the construction of both curves. The
Gini coefficient is 0.50 for the pooled one-wave expenditures and 0.44 for the

23Each (x,y) coordinate along the curve represents the cumulative proportion of total spending (on the
y-axis) accounted for by the cumulative proportion of the population on the x-axis. The 45-degree line
represents perfect equality. Curves closer to the 45-degree line are more equal and those that bend further
toward the south-east corner are less equal.
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FIGURE 4

Lorenz curves for spending versus income and wealth
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three-wave average. While it is true that concentration is reduced when one
averages across a three-interview – roughly six-year – period, the reduction is
rather small. As will be shown in Section VI, this fact likely owes to the high
degree of persistence in out-of-pocket spending over time.

Finally, we compare the concentration of total out-of-pocket spending in our
sample with the concentration of income and wealth in the same population.24

This comparison is depicted in Figure 4, which plots Lorenz curves for total
out-of-pocket spending, income and wealth. The distribution of spending in
the population turns out to be strikingly similar to the distribution of income,
and both of these are relatively more evenly distributed than net wealth. The
Gini coefficients for spending, income and wealth are, respectively, 0.55, 0.52
and 0.70.

VI. Persistence

A chief advantage of the HRS relative to other surveys with information on out-
of-pocket medical spending is the length of the HRS panel. To capitalise on that

24For more information on the definition of the income and wealth variables used in this paper, refer to
the discussion in Section VII.
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TABLE 12

Correlation of out-of-pocket spending across time

Correlation of Total Total excl. nursing home Hospital
year t with: Levels Logs Levels Logs Levels Logs

Year t–2 0.374 0.606 0.306 0.634 0.0988 0.228
Year t–4 0.239 0.500 0.217 0.549 0.0183 0.139
Year t–6 0.177 0.442 0.192 0.494 0.0208 0.110
Year t–8 0.140 0.392 0.177 0.444 0.0458 0.0964
Year t–10 0.119 0.343 0.146 0.409 0.0204 0.0800
Year t–12 0.100 0.295
Year t–14 0.0747 0.275

Note: We use data from all core and exit interviews from the 1998–2012 surveys to calculate correlations for
total spending, but we use only data from 2002 to 2012 to calculate correlations for total spending excluding
nursing homes and for hospital spending. The reason is that nursing home and hospital spending are reported
in the HRS as a single combined amount prior to the 2002 survey wave and are not easily disentangled.
Before taking logs, expenditures were bottom-coded at 10 per cent of mean spending on that category. This
was done wave by wave, so, for example, observations for hospital spending from the 2002 interview data
are bottom-coded at 10 per cent of the mean hospital expenditure taken over all observations in 2002.

important dimension of the HRS, in this section we use data from the survey
years 1998–2012. We select 1998 because it is the wave in which the HRS
becomes approximately representative of the American population aged 51 and
over. Over the period 1998–2012, the HRS provides a fairly consistent measure
of total out-of-pocket spending covering roughly 16 years. By comparison, the
MCBS has panels on medical spending only up to 3 years long.

Table 12 reports the correlation coefficients for three categories of out-
of-pocket spending in both levels and logs across many survey years of the
HRS. The first pair of columns display the correlation in total out-of-pocket
spending over 1998–2012, the middle two columns contain the correlations
for total spending excluding nursing home spending and the last two columns
record the results for hospital spending alone. The latter four columns use data
only from 2002 to 2012 because hospital and nursing home spending were not
measured separately in the HRS prior to 2002. Recall that before taking logs,
we bottom-code spending for each category in each wave at 10 per cent of its
mean in that wave.

The reported correlation coefficients demonstrate the relatively high
persistence over time for total out-of-pocket spending in both levels and
logs. The correlation in expenditures between two adjacent survey waves –
that is, between year t and year t–2 – is 0.374 in levels and 0.606 in logs.
Serial correlation declines over time, but correlation persists even several
years apart. For instance, the correlation in reported spending at interviews
six years apart is 0.177 in levels and 0.442 in logs. Results are similar for
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TABLE 13

Transition matrices between quintiles of total spending
One-wave transitions

Spending quintile Spending quintile in wave t
in wave t–1 Bottom Second Third Fourth Top All

Bottom 58.1 21.9 9.7 5.4 4.8 100.0
Second 18.0 37.7 23.5 12.1 8.6 100.0
Third 8.3 20.8 33.5 24.0 13.3 100.0
Fourth 4.6 10.7 21.8 37.0 25.9 100.0
Top 4.0 6.4 11.8 24.5 53.2 100.0
All 18.8 19.8 20.3 20.6 20.5 100.0

Three-wave transitions

Spending quintile Spending quintile in wave t
in wave t–3 Bottom Second Third Fourth Top All

Bottom 43.1 24.8 14.5 9.7 8.0 100.0
Second 15.3 30.3 24.0 16.5 13.9 100.0
Third 9.4 19.7 26.6 25.4 19.0 100.0
Fourth 5.9 12.4 22.0 31.2 28.5 100.0
Top 5.3 9.0 15.6 26.2 43.8 100.0
All 16.1 19.6 20.8 21.6 21.9 100.0

Five-wave transitions

Spending quintile Spending quintile in wave t
in wave t–5 Bottom Second Third Fourth Top All

Bottom 31.7 25.9 17.9 13.6 10.8 100.0
Second 14.4 24.4 24.6 19.4 17.3 100.0
Third 8.9 19.0 25.5 25.0 21.6 100.0
Fourth 6.5 13.3 21.4 29.2 29.5 100.0
Top 5.5 10.8 18.1 26.2 39.4 100.0
All 13.9 19.1 21.7 22.5 22.9 100.0

Note: The three panels display transition matrices for five quintiles of total out-of-pocket spending between
waves of the HRS. The panels include all observations from core and exit interviews from the 1998–2012
waves. The top panel displays the two-year (one-interview-wave) transition matrix. In this panel, each (i,j)
cell represents the probability of transitioning from quintile i at survey wave t–1 to quintile j at survey
wave t. The middle and bottom panels display the analogous six-year (three-interview-wave) and ten-year
(five-interview-wave) matrices.

total spending excluding expenditures on nursing homes. By contrast, hospital
spending displays almost no serial correlation.25

25That the correlations are higher in logs than in levels is not the result of bottom-coding. Rather, it
arises from the log transformation. We are measuring correlation using Pearson’s correlation, which posits
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The three panels of Table 13 report three transition matrices for five quintiles
of total out-of-pocket spending between survey waves of the HRS. The top
panel presents a one-wave – approximately two-year – transition matrix. Each
(i,j) cell in this panel represents the probability of transitioning from quintile
i at survey wave t–1 to quintile j at survey wave t. The middle and lower
panels report the analogous three-wave and five-wave transition matrices,
respectively.

The results in Table 13 confirm the strong persistence in total spending
over time. The top panel indicates that 53.2 per cent of individuals in the top
quintile of spending in the previous wave will be in the top quintile in the
current wave. Among individuals who were in the bottom quintile in the last
wave, 58.1 per cent will remain there in the current wave. This finding persists
over a longer horizon. Among individuals in the top quintile six years – or
three survey waves – earlier, 43.8 per cent remain in the top quintile in the
current wave (middle panel). Over ten years, the analogous figure is 39.4 per
cent (bottom panel).

In results not shown, among individuals in the top quintile of total out-of-
pocket spending excluding nursing home costs in the previous interview, 54.0
per cent remain in the top quintile in the current wave. Comparable figures for
hospital spending could not be presented because the degree of concentration
in that category is so great that constructing meaningful hospital spending
quintiles is not possible.

VII. Income and wealth gradients

Another benefit of working with the HRS relative to other data sets with
information on out-of-pocket medical spending is that the HRS has excellent
measures of both household wealth and income. In this paper, wealth refers
to total household net worth including equity from a secondary residence,
and income refers to household income including both asset and non-asset
income. These measures have been converted from household- to individual-
level measures using the procedure in Citro and Michael (1995) – that is, by
dividing the reported amounts by the number of adults in the household raised to
the power 0.7. As income and wealth are not measured in the exit interviews,
these variables are drawn from preceding core interviews. If these data are
missing from the core interview immediately preceding the exit interview,
data from earlier core interviews are used.26

a linear relationship between current and lagged out-of-pocket spending. Non-linear transformations, such
as taking logs, will generally alter this measure of correlation. The higher correlations in logs than in levels
suggest that the relationship between current and lagged spending is non-linear. In addition, the distribution
of medical spending is highly skewed by large outliers. Taking logs squashes the distribution, which reduces
the influence of outliers and may also increase the correlations.

26The exit interviews do include a measure of the total value of the decedent’s estate. However, unlike
our core income and wealth measures, which we take from the RAND HRS data, imputations are not yet

Fiscal Studies C© 2016 Institute for Fiscal Studies



810 Fiscal Studies

TABLE 14

Mean total spending and concentration, by income and wealth quintiles

Quintile Income Wealth
Mean expenditure % of total Mean expenditure % of total

Bottom 3,974 15.0 4,089 15.5
Second 5,503 20.8 4,404 16.7
Third 5,700 21.6 5,125 19.4
Fourth 5,234 19.8 5,601 21.2
Top 6,031 22.8 7,225 27.3

Note: Adjusted to 2014 US dollars.

Table 14 shows the gradients of mean total out-of-pocket spending and
the degree of spending concentration, by income and wealth quintiles. While
neither concentration nor mean spending appears very responsive to income
above the bottom income quintile, both increase monotonically with wealth.
However, even for wealth, the increase in mean spending across the quintiles
is not particularly sharp. Moreover, the degree of concentration, while much
greater for wealth than for income, is also perhaps lower than one might expect.
Individuals in the top wealth quintile account for 27.3 per cent of total out-
of-pocket medical spending, while those in the top income quintile account
for 22.8 per cent. These numbers are not all that far from income and wealth
neutrality, which would imply that spending is 20 per cent in each of the
quintiles.

Table 15 provides the breakdown of the income gradient in mean spending
by the various expenditure categories available in the HRS. The mean total
spending of those in the highest quintile is 1.52 times greater than that of those
in the lowest quintile. Excluding nursing home expenses, the ratio is 1.72. For
the individual spending categories, few patterns are discernible. On the one
hand, individuals in the top quintile spend 0.52 times as much on hospitals and
0.36 times as much on nursing homes as those in the bottom quintile. On the
other hand, those in the top quintile spend 2.4 times more on insurance and
on non-medical health expenses and 3.0 times more on dental expenses. The
results are quite similar for wealth quintiles.27

The interpretation of these results is subject to at least two important caveats.
First, the relationship in our data between medical spending and income or

available for the exit interview data. A second concern is that, for married couples, the estate data are likely
to measure only a portion of the household’s wealth over the interval. For these reasons, and to maintain
consistency with our income measure, which is not available in the exit interviews, we opt to use the core
wealth measure from the earlier core interviews.

27Mean total spending by those in the top wealth quintile is 1.77 times greater than that by those in the
lowest quintile. Excluding nursing home spending, it is twice as large. Those in the top wealth quintile spend
three times more on insurance and non-medical health care expenses than those in the bottom quintile.
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TABLE 15

Mean spending, by category and income quintile

Income quintile
Bottom Second Third Fourth Top

Hospital, inpatient 363 314 430 236 189
Nursing home 641 811 657 380 229
Doctor 241 279 303 291 331
Outpatient surgery 48 71 74 76 108
Dental 176 272 338 379 521
Prescription drugs 680 866 874 715 669
Home health services 71 91 55 35 29
Special services and facilities 32 36 23 31 55
Helper 125 186 140 87 109
Non-medical 307 515 616 733 731
Hospice 160 199 110 199 68
Insurance costs 1,522 2,452 2,727 2,909 3,694
Other 115 138 88 107 122

Total 3,974 5,503 5,700 5,234 6,031
Total excluding nursing home 3,371 4,714 5,057 4,864 5,806

Note: Adjusted to 2014 US dollars.

wealth should not be understood as representing an elasticity. Our results are
based on out-of-pocket medical expenditure data rather than data on total
expenditures or the quantity of health care services consumed. This feature of
the data is problematic because individuals face different prices for medical
services and, furthermore, these prices are both unobservable to us and likely to
be correlated with income and wealth. Low-income individuals, for example,
are more likely to have their costs covered by Medicaid. Conversely, wealthy
individuals may have more comprehensive health insurance coverage.

A second caveat about the results is that they may be biased somewhat by
systematic differences in health status across the different income quintiles.
To partially control for the influence of health status, Table 16 replicates the
income gradients by expenditure category exclusively using the data from the
exit interviews. As all individuals in these interviews are near death, their
health statuses should be more similar. Comparing the two sets of results,
the influence of health is readily apparent. In the exit interview data, those
in the top income quintile spend more than those in the lowest quintile for
all categories save for hospital and hospice expenditures, where they spend
just 0.74 and 0.43 times as much, respectively. There are strong gradients
with income in most categories (ratio of means, highest-to-lowest quintile, in
parentheses): examples include nursing homes (1.2), prescription drugs (2.5),
insurance costs (2.7) and helpers (3.3). Total spending is 1.8 times larger for
those in the highest income quintile than it is for those in the lowest quintile.
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TABLE 16

Mean spending, by category and income quintile: exit interviews 2008–12

Income quintile
Bottom Second Third Fourth Top

Hospital, inpatient 1,683 1,749 4,346 1,568 1,243
Nursing home 3,828 5,780 6,161 5,919 4,558
Doctor 684 839 1,192 933 898
Outpatient surgery 36 159 96 36 43
Dental 147 255 323 339 682
Prescription drugs 912 1,463 1,846 1,621 2,315
Home health services 447 832 720 468 661
Special services and facilities 72 109 100 160 376
Helper 990 1,801 1,660 1,587 3,250
Non-medical 307 515 616 733 731
Hospice 160 199 110 199 68
Insurance costs 1,305 2,231 2,552 2,889 3,465
Other 479 611 421 778 1,061

Total 10,908 16,251 19,927 17,057 19,102
Total excluding nursing home 7,080 10,508 13,766 11,137 14,544

Note: Adjusted to 2014 US dollars.

TABLE 17

Mean total spending, by income and wealth quintiles and age

Aged 55–64 Aged 65–74 Aged 75–84 Aged 85 and over All

Income quintile
Bottom 2,892 3,406 4,315 7,444 3,974
Second 3,826 4,561 6,141 9,900 5,503
Third 4,634 4,917 6,747 10,790 5,700
Fourth 4,562 4,794 6,457 11,494 5,234
Top 5,325 6,262 8,659 13,761 6,031

Wealth quintile
Bottom 3,255 3,318 4,715 8,679 4,089
Second 3,746 3,927 5,070 8,527 4,404
Third 4,209 4,722 5,735 9,671 5,125
Fourth 4,791 4,956 6,319 10,242 5,601
Top 6,539 6,361 8,139 12,104 7,225

Note: Adjusted to 2014 US dollars.

Table 17 shows how the income and wealth gradients of mean total out-
of-pocket spending vary across four age groups: 55–64, 65–74, 75–84, and 85
and over. The results demonstrate that gradients of spending with income and
wealth exist across all age groups. Interestingly, the influence of income does
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not seem to vary much with age: the ratio of mean spending by those in the top
income quintile to that by those in the bottom one at ages 55–64 is 1.84, and
the same ratio is 1.85 for those aged 85 and over. By contrast, the gradient of
mean total spending with wealth appears to diminish with age.

VIII. Insurance costs

Due to the particular importance of insurance premiums as an expenditure
category and the high quality of the measures of such spending in the
HRS relative to other surveys, we devote a separate section to the role
of insurance. As was discussed above, insurance costs are a persistently
large component of out-of-pocket spending across age groups, accounting for
50 per cent of all out-of-pocket spending in our sample (Table 5). Though
somewhat less concentrated than other categories, insurance costs display
a significant gradient with both income and wealth. In this section, we
disaggregate insurance costs into their five components – Medicare Part
B; Medicare HMOs; Medicare Part D prescription drug coverage; private
insurance, including Medigap; and long-term care insurance – and analyse
their distribution, variation with age and sensitivity to income.28

Table 18 summarises the distribution of expenditures on insurance,
reporting the means and various percentiles of spending for each of the five
insurance categories available in the HRS. The largest mean insurance expense
is for private insurance. For individuals younger than 65, this category typically
represents employee contributions to employer-provided health insurance. For
older individuals, it represents Medigap supplemental coverage plans. Private
insurance is also the most variable category: though the median individual

TABLE 18

Means and percentiles of spending on insurance premiums, by type of insurance

Mean 10th 50th 75th 90th 95th 99th

Medicare Part B 587 0 0 1,248 1,417 1,417 2,832
Medicare HMOs 121 0 0 0 257 848 2,395
Medicare Part D 102 0 0 0 475 663 1,284
Private, Medigap 1,664 0 437 2,617 4,666 5,920 12,841
Long-term care 226 0 0 0 189 1,930 4,280

Total insurance costs 2,663 0 1,916 3,852 6,086 7,595 13,505

Note: Adjusted to 2014 US dollars.

28Recall that spending on Medicare Part B is not recorded in the HRS and must be imputed. See footnote
10 for details. In addition, bear in mind that the interpretation of the results in this section may be affected
by the fact that the majority of individuals younger than 65 will have zero expenditures on the Medicare
insurance categories.
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TABLE 19

Mean spending on insurance premiums, by type and age

Aged 55–64 Aged 65–74 Aged 75–84 Aged 85 and over All

Medicare Part B 79 952 1,135 1,074 587
Medicare HMOs 20 184 219 224 121
Medicare Part D 18 171 184 182 102
Private, Medigap 2,320 1,249 1,024 1,000 1,664
Long-term care 140 273 338 281 226

Total insurance costs 2,574 2,748 2,779 2,603 2,663

Note: Adjusted to 2014 US dollars.

TABLE 20

Mean spending on insurance premiums, by type and income quintile

Income quintile
Bottom Second Third Fourth Top

Medicare Part B 522 829 710 468 412
Medicare HMOs 154 170 139 83 59
Medicare Part D 116 150 116 72 61
Private, Medigap 697 1,198 1,593 2,064 2,761
Long-term care 68 160 225 254 421

Total insurance costs 1,522 2,452 2,727 2,909 3,694

Note: Adjusted to 2014 US dollars.

spends just $437 on private coverage, 10 per cent of individuals spend $4,666
or more and 5 per cent spend $5,920 or more annually on private coverage.
This is likely the consequence of differences in how much their current or
past employer pays for their health insurance plan, rather than variations in
the cost of the plan per se. As can also be seen in Table 18, few individuals
hold long-term care insurance, though the expenses of those who do hold such
policies can be large.29

The age profiles of mean spending by insurance category appear in
Table 19. Interestingly, mean total insurance costs are roughly constant with
age. Though private insurance spending falls at Medicare eligibility – from a
mean of $2,320 for individuals aged 55–64 to just $1,249 for individuals aged
65–74 – this decline is offset by a rise in other categories, notably Medicare
Part B premiums.

Table 20 reports the gradient of insurance spending across income quintiles.
In general, no components of Medicare spending appear to be correlated with

29In our data, roughly 11 per cent of individuals hold long-term care insurance. The median spending
among these individuals is approximately $1,750, though 10 per cent spend over $4,000.
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FIGURE 5

Mean total spending, by insurance status and age

Note: Three-year moving average. A given cell is dropped when the number of observations in that cell and
in the two adjacent cells combined is less than 50. This results in 14 cells being dropped. Adjusted to 2014
US dollars.

income.30 In contrast, both private insurance and long-term care insurance
premiums seem to be highly sensitive to income. On the basis of the means in
Table 20, those in the highest income quintile spend 4.0 times more on private
insurance and 6.2 times more on long-term care insurance than those in the
bottom quintile.

Figure 5 compares mean spending over the life cycle among those with
different types of insurance. This figure captures both the direct effect of
insurance on spending and the influence of other covariates – such as income
– that are systematically related to both spending and the choice of insurance
coverage. The figure plots three-year moving averages of total out-of-pocket
medical spending by age for each of seven different insurance/age categories.
Across all ages, those with private insurance (under 65) or private insurance

30Although Medicare Part B premiums vary programmatically with income, this relationship is offset
by the age composition of the sample, which includes many individuals who are not yet age-eligible for
Medicare. In particular, individuals in the higher income quintiles are younger on average and thus less
likely to be eligible for (and, hence, to pay premiums for) Medicare, meaning that the upper quintiles contain
more instances of zero expenditure on Medicare.
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in addition to Medicare (65 and older) have the highest average spending.
Individuals with non-Medicare government insurance (under 65) or with both
Medicare and Medicaid (65 and older) have the lowest spending. Spending
rises gradually from age 65 through one’s early 80s, after which it increases
steeply. The increases are largest for individuals with Medicare or Medicare in
addition to private insurance. In comparison, the increase in spending is muted
for individuals who report receiving Medicaid coverage at any point between
interviews, consistent with Medicaid coverage of long-term care needs, which
rise with age.

IX. Spending at the very end of life

The final set of results in this paper attempt to capture the extent to which
spending near the end of life is dominated by spending over the final months
or year of life. To this end, Figure 6 plots the fitted values from a regression of

FIGURE 6

Spending, by months until death

Note: The figure plots the fitted values from a (weighted least squares) regression of cumulative (not
annualised) total out-of-pocket spending until death on a constant and a fourth-order polynomial of the
cumulative number of months until death. No other covariates are included. Data from core and exit
interviews from the 1998–2012 waves are used, and only respondents whose survivors provided an exit
interview are included in the estimation. OOPME is out-of-pocket medical expenses. Adjusted to 2014 US
dollars.
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cumulative total out-of-pocket spending until death on a constant plus a quartic
in the number of months until death. Only decedents whose survivors provided
an exit interview are included in the analysis. The figure uses data from all
interviews from 1998 to 2012. It indicates that, on average, decedents spent
$8,426 out-of-pocket on medical expenses over their last six months of life
and $12,479 over their final year. Yet the curve for mean cumulative spending
is surprisingly linear with the number of months until death. Spending over the
last year of life constitutes 63 per cent of average expenditures over one’s final
two years of life and it represents just 34 per cent of spending over the final
five years. While the contribution of the final year of life is quite significant,
considerable out-of-pocket expenditures also occur further from death.

X. Discussion and conclusion

In this paper, we have documented patterns of out-of-pocket medical
expenditures in the US, with a particular focus on end-of-life expenditures. We
used an imputation approach that seeks to avoid the biases inherent in either
counting outlandish responses as real or shrinking the economically important
but rare outliers that reflect extremely high costs. While other studies have
examined the magnitude of such spending,31 here we consider both levels and
the distribution of out-of-pocket spending over time in far greater detail and in
a way that can be compared internationally.

How do these spending measures compare with those in other countries?
An early study showed US residents paying a higher fraction of health care
costs out-of-pocket,32 which, coupled with the much higher level of health care
spending, implies out-of-pocket spending in dollar terms far in excess of that
in other countries. A more recent study comparing out-of-pocket expenditures,
however, showed average out-of-pocket spending in 2009 to be just 3.1 per cent
of total consumption in the US, below the average of 3.2 per cent in the OECD.33

Yet in this same study, micro-level data showed that the distribution of medical
expenses in the US appeared to have a larger variance. For example, 45 per cent
of high-income and 29 per cent of low-income households in 2010 experienced
an out-of-pocket medical expense in excess of $1,000 in the US. Comparable
estimates for the Netherlands were 11 per cent and 7 per cent; for Germany,
10 per cent and 5 per cent; and for the UK, 0 per cent for both income groups. Of
course, per-capita GDP is somewhat higher in the US, but not so much higher as
to explain these sharp differences across countries. Switzerland is one potential
exception to this rule: the corresponding percentages of individuals spending
more than $1,000 are still lower than for the US (34 per cent and 20 per cent

31For example, Hurd and Rohwedder (2009), Goldman, Zissimopoulos and Lu (2011), De Nardi, French
and Jones (2013) and De Nardi et al. (2015).

32Wagstaff and van Doorslaer, 1992.
33OECD, 2011.

Fiscal Studies C© 2016 Institute for Fiscal Studies



818 Fiscal Studies

for high- and low-income households, respectively), but the study also reports
out-of-pocket spending as a percentage of final consumption to be higher in
Switzerland (6.2 per cent) than in the US (3.1 per cent).

With respect to the studies in this issue, estimates of out-of-pocket
expenditures are typically available only for aggregate measures of health
spending. In the Netherlands, for example, per-capita expenditures (including
home health care) are about the same as in the US. Yet the low overall
percentage of out-of-pocket spending (4.6 per cent) implies average out-of-
pocket expenditures less than half those in the US.34 Christensen, Gørtz and
Kallestrup-Lamb (this issue) provide considerable detail about out-of-pocket
spending in Denmark, and while the estimates do not include nursing and
home health care, out-of-pocket expenditures near the end of life are very
modest for the elderly: just $380 for males and $424 for females. By contrast,
out-of-pocket spending near the end of life in the US is considerably larger
for hospitals ($2,176), prescription drugs ($1,453) and physician payments
($878); see Table 4.35

One recent study that might appear to contradict these results compares
spending in the last six months of life across cancer patients in several
developed countries.36 Its estimate of inpatient hospital spending in the last six
months in the US ($18,500) is higher than those in the Netherlands ($10,936)
and the UK ($9,342) but lower than those in Canada ($21,840) and Norway
($19,783). However, the results do not report out-of-pocket spending separately
and are limited to utilisation in the hospital setting. More importantly, the dollar
amounts are adjusted using an OECD price index that adjusts away the much
higher prices of health care in the US (for both inpatient and outpatient care).
From the results, it is thus difficult to measure how, for example, the loss of a
spouse might affect a widow or widower’s financial security.37

In sum, there is remarkably little evidence on the distribution and
characteristics of out-of-pocket spending in other countries, but what little
evidence there is suggests that the US is an outlier with regard to the extent
to which it exposes its citizens to the risk of out-of-pocket expenditures.
Additional studies of the microeconomics of out-of-pocket expenditures would
be valuable for assessing equity in these health care systems.

34Bakx, O’Donnell and van Doorslaer, this issue.
35The Danish data are for the last 12 months of life whereas the HRS exit interview is for deaths that

occurred since the last survey, an average of around 15 months ago.
36Bekelman et al., 2016.
37One might argue that the higher levels of US out-of-pocket spending could be justified by the greater

health benefits they provide. For patients with very advanced cancers, most patients express a preference
for dying at home. Indeed, one randomised trial found that patients with metastatic cancer treated with early
palliative care lived longer than the control group treated more intensively (Temel et al., 2010). Bekelman
et al. (2016) showed that fewer cancer patients in the US died in hospital, but more were admitted during
their last six months to an intensive care unit, suggesting mixed evidence on US end-of-life care relative to
that in other countries.
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