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The Impact of Health Status and Out-of-Pocket
Medical Expenditures on Annuity Valuation
Cassio M. Turra and Olivia S. Mitchell
Differences in health status at retirement can influence the decision to
purchase a life annuity. Annuities may be less desirable for retirees facing
uncertain medical expenses. These results are important in the context
of Social Security reforms proposing personal retirement accounts with
mandatory annuitization. Mandatory annuitization should integrate risk
classification providing actuarially fair annuities to people in different
health states.
This brief describes how diﬀerences in
health status at retirement can inﬂuence
the decision to purchase a life annuity.
We extend previous research on
annuitization decisions by incorporating
the eﬀect of health diﬀerentials via
diﬀerences in survival throughout the
latter portion of life. Next, we consider
how precautionary savings motivated
by uncertain out-of-pocket medical
expenses
inﬂuence
annuitization
decisions. Our results show that annuities
become less attractive to people facing
uncertain medical expenses. While full
annuitization would still be optimal if
annuity markets were truly complete
and both life- and health-contingent,
lacking this, annuity equivalent wealth
values are much lower for those in poor
health, as compared to persons in good
health.

Why Health May Be Important
The primary purpose of annuities is
to protect people against the risk of
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outliving their own ﬁnancial resources
in old age. Prior research has shown
that annuities should be of substantial
value to risk-averse people who face an
uncertain date of death, yet relatively few
people seem to purchase annuities at the
point of retirement A growing body
of research has focused on the factors
that may explain this puzzle, factors
that include a desire to leave bequests,
the existence of adverse selection in the
annuity market, the over-annuitization
of retirement wealth, and the need for
liquidity.
Further, researchers have found that
people use private information about
their survival chances to make the
decision of purchasing an annuity,
and those who anticipate living longer
are more likely to buy an annuity. Yet
currently we have a poor understanding
of how private information on health
status is related to the demand for
annuities. The objective of this study

is to address this gap in knowledge by
describing how diﬀerences in health
status at retirement can inﬂuence the
decision to purchase a life annuity.
We propose two models which
incorporate the eﬀect of health
diﬀerentials on annuitization valuation.
One approach incorporates the eﬀect
of health via diﬀerences in survival
throughout the life-cycle. However
this approach does not consider
precautionary savings motivated by
uncertain
out-of-pocket
medical
expenses, so in an extension, retirees
in diﬀerent health states are posited to
consider both the eﬀects of uncertain
out-of-pocket medical expenses and
uncertain survival, when making choices
about annuitization. We compare the
optimal level of annuitization and the
insurance value of a life annuity for
people in diﬀerent health states at the
point of annuity purchase.
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Policy Relevance
Understanding how health status aﬀects
annuity markets is also important
for policy analysts, in particular
those who propose personal Social
Security retirement accounts. Recent
research has suggested that mandating
annuitization for all participants in a
personal accounts scheme would imply
transfers from high-mortality risk
groups to low-mortality risk groups.
Health and mortality are also strongly
associated, particularly among the
elderly. Consequently, understanding
how health inﬂuences the insurance
value of annuities may help insurers
fashion annuity oﬀerings under Social
Security reform plans, so as to make
a larger proportion of the participants
better oﬀ.

Findings
We examine how diﬀerences in health
status can inﬂuence the decision to
purchase a life annuity. Our ﬁrst step
is to estimate out-of-pocket medical
expenses, which requires calculating 1)
the distribution of health status at each
age, 2) the value of medical expenses
(as a proportion of Social Security
income), and 3) the probabilities of
incurring medical expenses by age and
health. As expected, the distribution of
health states are very diﬀerent at earlier
ages but become more similar with age,
as health deteriorates for all. We show
that those in poor health have larger
out-of-pocket medical expenditures,
and optimal annuitzation among men
with health problems at age 65 is 19
percent. For women in the same health
status, the ﬁgure is 27 percent. Our
main contribution is to show that the
insurance value of a life annuity may
be smaller than that reported in prior
studies. Our ﬁndings suggest that
diﬀerences in health and anticipated
health care expenses can help explain
why many persons do not fully annuitize
at retirement.
While prior research suggested that
an average person would forgo about
40 percent of his wealth to purchase a
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life annuity, these models indicate that
this may not hold for the majority of
the population, for two reasons. First,
for someone with health problems,
a life annuity priced using annuitant
mortality rates implies expected payouts
well below the actuarially fair value for
that retiree. We provide evidence that
adverse selection in annuities reduces
the annuity equivalent wealth from
values greater than 1.5, to values close
to 1.17 for people in poor health, and
1.28 for people in good health.
Previous studies have also ignored
precautionary savings motivated by
uncertain
out-of-pocket
medical
expenses. Our stylized life cycle model
with uncertain out-of-pocket medical
expenses shows that annuities become
less attractive to people facing such
medical expenses. Caution is necessary
when analyzing our results, since we
compare optimal consumption paths for
average consumers, and there may still
be unexplained heterogeneity between
people in diﬀerent health states. Also,
future research should incorporate
correlation between medical expenses
and future mortality as well as bequest
motives. Finally, it may be useful to put
our ﬁndings in context.
Thus, regardless of health status and
medical shocks, full annuitization would
still be optimal, if annuity markets were
truly complete and were both life and
health contingent. Nevertheless, when
both adverse selection and uncertain
medical expenses are accounted for and
annuity markets are incomplete, we
show that annuity equivalent wealth
values are fairly low for people in poor
health, and about 25% higher for people
in good health.

Conclusion
Prior investigations have used the
annuity equivalent wealth measures
as explanatory variables in models
predicting the probability of planning
to annuitize. Although such models
control for health status, our study
indicates that they should account

directly for health diﬀerentials. Second,
our ﬁndings also suggest that oﬀering
higher payouts for consumers in case
of a medical shock can make annuities
more attractive for many, and perhaps
most, of the elderly.
Future research should examine how
insurers can fashion annuity contracts
that better ﬁt the needs of the older,
perhaps unhealthy, population. Finally,
this model predicts that most retirees
would be made worse oﬀ by requiring full
annuitization, if uniform pricing were
involved. These results are important in
the context of Social Security reforms
proposing personal retirement accounts
with mandatory annuitization. Indeed,
mandatory
annuitization
should
integrate risk classiﬁcation providing
actuarially fair annuities to people in
diﬀerent health states.
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