Investigations in the
Economics of Aging

Edited by David A. Wise

The University of Chicago Press

Chicago and London



_—_————— ey e e

— Mﬁd — -

A National Bureau of

Economic Research

Conference Report



DAVID A. WISE is the Jobn F. Stambaugh Professor of Political
Economy at the Kennedy School of Government at Harvand
University. He is the area director of Health and Retirement Programs
and director of the Program on the Economics of Aging at the
National Bureau of Economic Rescarch.

The University ol Chicago Press, Chicago 60637

The University of Chicago Press, Ltd., London
€2012 by the National Bureau of' Economic Research
All rights reserved. Published 2012,

Printed in the United States of America

202019 181716 15 141312 12345
ISBN-13: 978-0-226-90313-2 (cloth)

ISBN-13: 978-0-226-90316-3 (e-book)
ISBN-10: 0-226-90313-3 (cloth)

ISBN-10: 0-226-90316-8 (e-book)

Library of Congress Cataloging-in-Publication Dala

Investigations in the economics of aging / edited by David A. Wise.
p.cm. - (A Natonal Bureau of Economic Rescarch conference
reporl) Papers presented at a conference held in Carefree, Arizona. in
May 2011.
Includes bibliographical references and index.
ISBN-13:978-0-226-90313-2 (cloth : alkaline paper)
ISBN-10: 0-226-90313-3 (cloth : alkaline paper)
ISBN-13: 978-0-226-90316-3 {¢-book)
1SBN-10: 0-226-90316-8 (e-book) 1. Aging- -Economic aspects
United States - Congresses, 2. Retirces — Economic condilions-
2ist century - Congresses. 3. Older people —Medical care - United
Stales- -Costs — Congresses. 4. Older people —Healih and hygienc
United States Congresses. 1. Wise, David A., editor. 1. Series
National Bureau of Economic Research conference report.
HQ064.U51634 2012
305.260973--dc23
2011041362

& This paper meets the requirements of ANSI/NISO 239 48-1992
(Permanence of Paper).



National Bureau of Economic Research

Ofticers

Kathleen B. Cooper, chairman

Martin B. Zimmerman, vice-chairman

James M. Poterba, president und chief
executive officer

Robert Mednick, treasurer

Directors at Large

Peter C. Aldrich
Elizabeth E. Bailey
John H. Biggs

John S. Clarkeson
Don R. Conlan
Kathleen B. Cooper
Charles H. Dallara
George C. Eads
Jessica P. Einhorn

Linda Ewing

Karen N. Horn
John Lipsky

Directors by University Appointment

George Akerlof, Culiforniu, Berkeley

Jagdish Bhagwati, Columbia

Timothy Bresnahan, Stanford

Alan V. Deardorff, Michigan

Ray C. Fair, Yale

Franklin Fisher, Massachusetts Institute
of Technology

John P. Gould, Chicago

Mark Grinblatt, California, Los Angeles

Mohamed El-Erian

Jacob A. Frenkel
Judith M. Gueron
Robert S. Hamada
Peter Blair Henry

Kelly Horak, controller and assistant
corporate secretury

Alterra Milone, corporate secretary

Gerardine Johnson, assistunt corporate
secretary

Michael H. Moskow
Alicia H. Munnell
Robert T. Parry

James M. Poterba
John S. Reed

Marina v. N. Whitman
Martin B. Zimmerman

Laurence H. Meyer

Bruce Hansen, Wisconsin- Madison
Marjorie B. McElroy, Duke

Joel Mokyr, Northwestern

Andrew Postlewaite, Pennsylvaniua
Uwe E. Reinhardt, Princeton
Craig Swan, Minnesota

David B. Yoflie, Harvard

Directors by Appointment of Other Organizations

Bart van Ark, The Conference Board

Christopher Carroll, American Statistical
Association

Jean-Paul Chavas, Agricultural and Applied
Economics Association

Martin Gruber, American Finance
Association

Ellen L. Hughes-Cromwick, National
Association for Business Economics

Thea Lee, American Federation of Labor
and Congress of Industrial Organizations

Directors Emeriti

Andrew Brimmer
Glen G. Cain

Carl F. Christ
George Hatsopoulos

Saul H. Hymans
Lawrence R. Klein
Paul W, McCracken

William W. Lewis, Commitiee for Economic
Development

Robert Mednick, American Institute of
Certified Public Accountants

Alan L. Olmstead, Economiic History
Association

John J. Siegfried, American Economic
Association

Gregor W. Smith, Cunadian Economics
Association

Rudolph A. Oswald
Peter G. Peterson
Nathan Rosenberg




Relation of the Directors to the
Work and Publications of the
National Bureau of Economic Research

I. The object of the NBER is 1o ascertain and present to the economics profession. and 1o
the public more generally. important economic facts and their mterpretation in a sctentific
manner without policy recommendations. The Board of Directors is charged with the respon-
sibility of ensuring thal the work of the NBER is carried on in strict conformity with this
object.

2. The President shall establish an internal review process to ensure that book munuscripts
proposed for publication DO NOT contain policy recommendations. This shall apply both to
the proceedings of conferences and to manuscripls by u single author or by one or more co-
authors but shall not apply to authors of comments at NBER conlferences who are not NBER
afliliates.

3. No book manuscript reporting research shall be published by the NBER until the Presi-
dent hus sent 10 each member of the Board a notice that a manuscript is recommended for
publication and that in the President’s opinion it is suituble for publication in accordance with
the above principles of the NBER. Such notification will include a table of contents and an
abstract or summary of the manuscript’s content, a list of contributors i applicable, and a
response form for use by Direclors who desire a copy of the manuscript for review. Each
manuscripl shall conlain a summary drawing attention 10 the nalure and treatment of the
problem studied and 1he main conclusions reached.

4. No volume shall be published until forty-five days have elapsed Irom the above notification
of intention 10 publish it. During this period a copy shall be sent to any Director requesting it,
and if any Director objects to publication on the grounds that the manuscript contains policy
recommendations, the objection will be presented to the author(s) or editor(s). In case of dis-
pute, all members of the Board shall be notified. and the President shall appoint an ad hoc
commiiiee of the Bourd to decide 1he matier; Hhurty days additional shall be granted for this
purpose.

5. The President shall present annually to the Board a report describing the internal manu-
sCript review process, any objections made by Directors belore publication or by anyone after
publication, any disputes about such matters, and how they were handled.

6. Publications of the NBER issued for informational purposes concerning the work of the
Bureau. or issued to inform the public of 1he activities al the Bureau, including bul not limited
1o the NBER Digest and Reporter, shall be consistent with the object stated in paragraph 1.
They shall contain a specific disclaimer noting that they have not passed through the review
procedures required in this resolution, The Execulive Committee of the Board is charged with
the review of all such publications from time to time

7. NBER working papers and manuscripts distributed on the Bureau's web site are not
deemed to be publications for the purpose of this resolution. but they shall be consistent with
1he object stated in paragraph 1. Working papers shall contain a specific disclaimer noting that
they have not passed through the review procedures required in this resolution. The NBER's
web site shull contain a similar disclaimer. The President shall establish an internal review pro-
cess to ensure that the working papers and the web site do nol contain policy recommenda-
lions, and shall report annually to the Board on this process and any concerns raised in con-
neclion with it

8. Unless otherwisc determined by the Board or exempted by 1he terms of paragraphs 6 and
7. a copy of this resolution shall be printed in each NBER publication as described in para-
graph 2 above.



Contents
Preface 1X
Introduction 1

David A. Wise and Richard Woodbury

I. FINANCING RETIREMENT

1. Were They Prepared for Retirement?
Financial Status at Advanced Ages in
the HRS and AHEAD Cohorts 21
James M. Poterba, Steven F. Venti, and
David A. Wise
Comment.: David Laibson

2, Economic Preparation for Retirement 77
Michael D. Hurd and Susann Rohwedder
Comment: Robert J. Willis

3. How Well Are Social Security Recipients
Protected from Inflation? 119
Gopi Shah Goda, John B. Shoven, and
Sita Nataraj Slavov
Comment: Michael D. Hurd

4. The Availability and Utilization of
401(k) Loans 145
John Beshears, James J. Choi,
David Laibson, and Brigitte C. Madrian
Comment: Gopi Shah Goda

vii



viii Contents

1I. HEALTH AND HEALTH CARE

5.

10.

Dimensions of Health in the Elderly Population
David M. Cutler and Mary Beth Landrum
Comment: David R, Weir

. The Value of Progress against Cancer

in the Elderly

Jay Bhattachuarya. Alan M. Garber.
Matthew Miller, and Daniella Perlroth
Comiment: Amitabh Chandra

Self-Reported Disability and Reference Groups
Arthur van Soest, Tatiana Andreyeva,

Arie Kapteyn, and James P. Smith

Conunent: David M. Cutler

. “Healthy, Wealthy, and Wise?” Revisited:

An Analysis of the Causal Pathways from
Sociveconomic Status to Health

Till Stowasser, Florian Heiss,

Daniel McFadden. and Joachim Winter
Comment: Robert J. Willis

. Childhood Health and Differences in

Late-Life Health Outcomes between
England and the United States
James Banks, Zog Oldfield, and
James P. Smith

Conmiment: Amitabh Chandra

The Financial Crisis and the
Well-Being of America
Angus Deaton

Commient: Daniel McFadden

Contributors
Author Index
Subject Index

179

AL TS

267

377
381
385



Preface

This volume consists of papers presented at a conference held in Carefree,
Arizona, in May 2011. Most of the research was conducted as part of the
Program on the Economics of Aging at the National Bureau of Economic
Research. The majority of the work was sponsored by the US Department of
Health and Human Services, through the National Institute on Aging grants
P01-AG005842 and P30-AGO012810 to the National Bureau of Economic
Research. Any other funding sources are noted in the individual chapters.

Any opinions expressed in this volume are those of the respective authors
and do not necessarily reflect the views of the National Bureau of Economic
Research or the sponsoring organizations.
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Dimensions of Health
in the Elderly Population

David M. Cutler and Mary Beth Landrum

Understanding changes in the health of the elderly is a central policy issue.
A healthier elderly population is able to work to later ages. spends less on
medical care each year, and requires less informal care from family and
friends. Efforts to promote population health are therefore central to many
health reform proposals (Pardes et al. 1999).

By many metrics, the health of the elderly has improved over time. For
example, the share of elderly people with basic physical impairments such as
difficulty walking around the home or bathing has declined markedly over
the past two decades. By other metrics, however, the health of the elderly
is worsening. Problems with more advanced functional measures such as
stooping and walking moderate distances have increased over time, and
obesity among the elderly has soared along with weight in the nonelderly
population.

Researchers have attempted to combine indicators of the health of the
clderly into a single summary measure, but these summaries are generally
ad hoc and lacking in nuance. The most common single measure of disabil-
ity is whether the person has any impairments in Activities of Daily Living
{ADLs. such as bathing or dressing) or Instrumental Activities of Daily
Living (IADLs, such as doing light housework or managing money). In
the Medicare Current Beneficiary Survey, which we analyze in this chapter,

David M. Cutler is the Otto Eckslein Professor of Applied Economics at Harvard University
and a research associate of the National Bureau of Economic Rescarch. Mary Beth Landrum
1s associate professor of health care policy, with a specialty in biostatistics, in the Department
of Health Care Policy at Harvard Medical School.

We are grateful to Marcelo Coca, Yunfan Gong, and Kaushik Ghosh for rescarch assistance
and the National Institutes on Aging for research support. For acknowledgments, sources of
rescarch support, and disclosure of the authors’ material financial relationships, if any, please
see http://www.nber.org/chapters/c12437.ack.
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Fig. 5.1 Disability among the elderly

Notes. Disability is micasured as the share ol people reporting at least one nnpairment m
ADLs and IADLs. Data are from the MCBS Access to Care sample. Tabulations use sample
weights and are adjusted 1o the age/sex composition ol the elderly population in 2000.

the share of the elderly population that is disabled by this definition has
declined from 53 percent in 1991 to 42 percent in 2007 (figure 5.1). This
summary measure exhibits somewhat different trends in different surveys
and for different measures of health (Schoeni. Freedman, and Wallace 2001;
Manton and Gu 2001), however, and ignores measures of functional impair-
ment (e.g., can the person walk « reasonable distance). cognitive problems
such as memory loss, and sensory impairments such as difticulty seeing and
heuring.

At the sume time, there is a history of more theoretically grounded mea-
sures of disability — as with the Grade of Membership (GOM) model pro-
posed by Ken Manton and colleagues (Lamb 1996: Manton, Stallard. and
Corder 1998; Woodbury. Clive, and Garson 1978; Manton. Woodbury. and
Tolley 1994). But these models met resistance because of their complexity.
Perhaps as a result. they have not been widely pursued.

In this chapter, we characterize the multifuceted health of the ¢lderly and
understand how health along multiple dimensions has changed over time.
Our data are from the Medicare Current Beneficiary Survey (MCBS), a ro-
tating panel of nearly 12.000 elderly people annually. The survey started
in 1991; we employ data through 2007. The MCBS has the virtue that it 1s
a person-based sample, not a housing-unit based sample. Thus. it samples
and follows people when they move into nursing homes and records death.

We first consider how to optimally combine diflerent measures of health
into a smaller number of summary measures. Of course. the best way to
summarize multiple measures of health depends on the question being
asked. The optimal measure to predict medical spending may be somewhat
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fifferent than the optimal measure to predict health transitions, for example.
We use a somewhat ad hoc approach and estimate factor models for nineteen
ndicators of health in the community-based population. These measures
nclude specific ADL impairments, IADL impairments, functional impair-
nents, and sensory impairments.

We show that these nineteen dimensions can be compressed into three
sroad summary measures. The dominant factor is impairment in very basic
shysical and social tasks such as dressing, eating, transferring in and out of
oed, preparing meals, doing light housework, and managing money. This
sncompasses many of the ADLs and IADLs, but not all. The second fac-
tor loads heavily on functional limitations and includes measures such as
walking moderate distances, stooping, and reaching. The third dimension
is sensory impairments—trouble seeing and hearing.

After determining these factors, we analyze the evolution of these health
dimensions over time. We show that the set of physical and social limitations
and sensory impairments have declined rapidly over time. Functional ability
was flat or increasing, after declining early in the time period.

These results suggest many possible patterns. One possibility is that the
community-dwelling population is increasingly concentrated among the less
severely ill, with more severely ill individuals in nursing homes or having
died. We show, however, that composition changes—both people leaving
the sample and new people entering the sample-—cannot explain a change
in the health of the community-dwelling population. In a second scenario,
it may be that people are recovering from severe disability more frequently
in later years in the sample, thanks to better medical care or other environ-
mental changes.

We investigate the evolution of health states in the final part of the chap-
ter. In particular, we estimate models explaining within-person health trends
over time, controlling for demographic characteristics and year dummy
variables. We examine health trends in the early years in the sample (1991 -
1996), middle years in the sample (1997-2001), and later years in the sample
(2002-2007). We show that health deteriorates less rapidly in later years of
the sample than in earlier years. This sets up an exploration of what shocks
to health are occurring less rapidly, which is the subject of ongoing research.

This chapter is structured as follows. The first section describes the data we
employ. The second section presents information on trends in elderly health
and reports the results of factor analyses for the 1991 to 2007 period. The
third section shows the evolution of summary health measures of health
over time, and the fourth section examines within-person changes. The last
section concludes.

5.1 The Data

Our primary data source is the Medicare Current Beneficiary Survey
(MCBS). The MCBS, sponsored by the Centers for Medicare and Medic-
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aid Services (CMS). s anatonally representative sunvey ol aged. disabled,
and msututionahzed Medicare bencliciaries that oversamples the very old
tuged cighty-five or older) and disabled NMedicare beneticiaries. Since we
are interested in disability among the elderly. we restrict our sample 1o the
population aged sinty -live and olde

While a number of surveys have measures ol disabihty mnoahe elderly
population (Freedman. Martin. and Schoeni 2002y including the National
Health interview Study and the Health and Retirement Study. the MCBS
has a number of advantages. Furst. the sample size s large. about 10.000 10
18.000 people annually. In additon. the MCBS samples people regardless
of whether they live i a houschold or a long-term care tacility. or switch
between the two during the course ol the survey period. Finally, the set of
heulth questions are very broad. encompassing health in many domains,

The MCBS started as a longitudinal survey in 1991, 1o 1992 and 1993,
the only supplemental individuals added were to replace people fost to aturi-
tion and to account tor newly enrolled beneliciaries. Begmnmg m 1994,
the MCBS begin a transition to a rotating panel design. with a tour-year
sample inclusion. About one-third of the sample was rotated out in 1994,
and new members were included in the sample. The remainder ol the origi-
nal sample was rotated out in subsequent years. We use all mterviews that
are available for cach person from the start of the survey m 1991 through
the 2007 survey.

The MCBS has two samples: a set of people who were envolled for the
entire year (the Aceess 10 Care sample) and a set of ever enrolled beneficia-
ries (the Cost und Use sample). The latter diffiers from the former in includ-
ing people who die during the year and new additions 1o the Medicare popu-
fation. The primary data that we use are Irom the health status (uestionnaire
administered in the fall survey, which detines the Access to Care sample. We
thus use the Access Lo Cure data. We supplement this with mlormation about
death in the year following the Tall mterview, taken from the Cost and Use
datu. Because the Cost and Use data are only available through 2006, our
analysis of deaths, nursing home transitions. and loss to follow-up go only
through that year. Other data go through 2007.

Table 3.1 shows the number of individuals in the sample by year or inter-
view and wave (nunmiber of interviews for that person). The sample of new
beneliciaries is Tow in 1992 and 1993, vises throughout the 1990s. and then
declines in the carly 2000s. The difference between the number ol people in
one wave i year £ and the next wave i year ¢ + 1 is an approsimate death
and attrition rate across years.

The health guestions ashed about in the MCBS are shown i table 3.2,
The questions are generally the samie for the community population and the
institutional population. with the exception that the mstitutionalized are not
ashed about three TADLs limitations - light housework. preparing meals,
and heavy lifting. The tabulations in table 5.1 are for people interviewed in
1991 to 2007. On average. 5 percent of people are in a nursing home
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‘lable 5.1 Sample size for MCBS
Wiave

Year | 2 3 4 5 6 Total
1991 10.49> (0,495
1992 1.685 5.495 10.180
(Y93 1.795 1.510 7.391 10,702
1994 4.011 1,510 1.408 6.472 13,401
1995 4,250 3,270 124 809 3411 12,984
1996 6,494 3443 2,603 1,037 277 1.046 15,100
1997 6.274 3.764 3,036 2,450 (5,524
1998 8.06Y 3.698 3.370 2,678 17,815
1999 534 3.545 3,289 2958 (5,133
2000 4.274 3,572 3,115 2,861 13,822
2001 4,279 3.563 3,172 2,709 (3,723
2002 4.207 341 342 2,770 13.598
2003 J.160 3,437 2.996 2,741 13,334
2004 4,055 3,292 2,961 2,556 12,864
2005 4.195 3.302 2916 2,617 13,030
2006 4.307 3.308 2.838 2,523 12,986
2007 4.203 3410 2910 2,485 13,009

Note: The sample is the elderly population in the Access to Care survey. Dashed cells indicate
no observations.

Functional limitations are most common. Sixty-nine percent of the
community-dwelling population report difficulty stooping, crouching, or
kneeling, along with 93 percent of the institutionalized. For other questions,
positive responses are rcported by a quarter to a half of the population.
Very severe physical impairments, such as help needed bathing or toileting,
are very common for the institutionalized, but rare in the community. The
same is true about social indicators such as managing money and shopping,
with the exception that there is significant difficulty doing heavy housework
among people living in the community. About one-third of both groups
report difliculties seeing or hearing.

Figure 5.2 shows the trend in health for each of the dimensions identified
in table 5.2, along with the share of people living in a nursing home. For
cach dimension, we determine the share of people who report having being
impaired in at least one specific item, in each year of the data. For example,
our ADL trend is the share of people in each year who report at least one
ADL impairment. In this analysis, we do not distinguish between one or
more than one impairment. Our models in the next section will do so.

There are very different patterns for the different dimensions of health.
The share of people who are in a nursing home, who have an ADL or IADL
impairment, or who have a sensory impairment has declined over time. The
decline in nursing home residence is about 30 percent. The reduction in
ADL impairment is also about 30 percent, while the reduction in IADL

Lunassd
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Fable 5.2 Hleadib questions in MO BS

Prevalence

Community — institutionahzed
Ning Quesiton (3 ) (D)

[t lovranons Prfpcndn

| Stoupmglcrouchmg/dnechng oY n
= Litunz/carnang 10 poands 3 92
R Latendimyg arms above shoukda 27 o8
4 Winng/handhng object 20 63
3 Walking 4 mide or 2 3 blocks 44 bl

tetivities of Dailv Living Savs ditfrcadin dome by famsclpthersclf Becanse of

o healthe or plnsical problem
6 Bathuig or <howeninyg 11 9]
1 Goug i orout o) bed or chans 7 Sb
S Launy 3 48
9 Dressing 13 63
10 Wilking hsl 66
11 Using the torla S 70
Tstranental Actootes vof Daedy Livine Ddpcdny domg the follonving acinvities
M vounsedl becatic ol a health on pliyvsical problen

12 Ulsmg the ielephone 7 61
13 Doing light housework thke washing dishes 12

stranghtenie up. o ight cleanimg)
14 Domy heany housewark (hike serubbing lloors or Ry

washing windows)
15 Preparmg osn mcals Y
1o Shopping Tor personal items 14 8
17 Managmyg money ke heeping track ol expenses 7 85

or paymg bills)

Svasors prohloms

I Frouble seeing 13 44
19 Trouble hearing 40 3y

Aot Fabulanons awie brom the MOBS Access 1o Care sample Tor 1991 2007 and use sample
weights. Dashed cells mdicate that questions were not ashed of those mdividuals,

impairment is about 20 pereent. Sensory impairments declined by 24 per-
cent. The shaie of the population with functional limitiations, in contrast.
was relatively Nal.

I'he appendin shows the specilic nems that contribute to the trends lor
cach dimension. There is surprisingly little variation within the specific
items in cach domain. Almost alt ol the ADL and IADL impairments have
dechined. as have both ol the sensory impairments. Most of the functional
limitations have been relatively Hat, as have the two cognitive measures. This
stiggests that the grouping shown in figure 5.1 may be relatnvely accurate as
a true description ol elderly health. We turn to this next.
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Fig.5.2  Summary health measures by domain

Notes: Data are from the MCBS Cost and Use sample, Pereantages use sample weighits and
are adjusted to the agefsex composition of the population m 2000.

5.2 The Dimensions of LFlderly Health

As noted belore, most rescarch defines disabibity as a binary vanable
based on the self-report of any ADL or IADL impairment. While simple
to implement, this measure lacks a theoretically rigorous foundation. More-
over. a binary measure does not capture heterogeneity in the population.
For many purposes, we care about the distribution of health in addition
1o the proportion with any specific limitation. At the same time, there is a

AP LSS iy SRS SIS oL

e —" ——— i
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literature (e.g.. Verbrugge and Jette 1994) arguing lor a distinction between
functional status (measures ol specific physical functioning) and disability
(the ability to engage in the activities typically expected of a person). Within
this latter spirit. we examine the different dimensions of health among the
elderly.

The optimal way 10 combine the dilferent measures depends on the pur-
pose for which the data are being used. " one were interested in forecast-
ing medical spending. for example. one would weight the questions by how
much they are associated with medical service use. We propose a less struc-
tural version and simply ask the question: How many domains summarize
the health impairments that people have? Those domains can then be used to
assess the health status of the elderly. To do this, we will use factor analysis
to characterize responses into different domains of functioning.

Formally. denote 1, as the response to question j for individual i. Suppose
there are J questions total (J = 19 in our setting). We imagine that these
health states are a linear function ol A dilferent unobserved or latent factors,
denoted F,. We fit a latent variuble model of the form (c.g.. Bartholomew
1987: Knol and Berger 1991):

(1 ¥

where v, 1s a 0 or | outcome vartable. vy, is a threshold parameter that ac-
counts lor varying prevalence ol limitations in the population (for example,
limitations climbing stairs are more common than limitations in bathing),
and the y, s are lactor loadings that describe the relationship between unob-
served factor k and question j. Unobserved factors are assumed to follow a
Multivariate Normal distribution. The latent variable model described by
(1) is similar to the factor analyses and Grade of Membership models that
have been previously used to describe dimensions of disability (Lamb 1996:
Manton. Stallurd, and Corder 1998; Woodbury, Clive, and Garson 1978;
Manton, Woodbury. and Tolley 1994).

We can fit this model provided & < J. Empirically, because the data tend
to be highly correlated and we have nincteen dimensions of health. a small
number of Tactors is associated with a wide range of variation in the data.

Table 5.3 shows the results of the factor analysis on community-dwelling
elderly over the 1991 to 2007 time period. By the usual criterion of eigen-
values greater than 1. there are three significant factors. These three also
have natural cconomic and deniographic interpretations. We thus work with
those threc.

To aid in interpretation. we consider rotations of the factors that maxi-
mize the loading of individual meusures into single factors while also allow-
ing correlation between latent factors. Specilically, we use an oblique rota-
tion of the three factor scores (promax = 3). The predicted lactor scores
are positively correlated. The correlation between factors 1 and 2 is .428,
between 1 and 31s.251, and between 2 and 31s 242,

S e T i 'Y:,I':_' +y Bty By

i
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Figure 5.3 shows plots of the (rotated) first fuctor against factors 2 and 3.
These plots are primarily useful to see the individual items that are loading
most highly on each dimension. The first factor encompasses largely ADL
and IADL limitations, with heavy loading on all of the ADLs and IADLs
such as shopping, light housework, and preparing meals. The second factor
is largely associated with functional limitations and related IADLs, includ-
ing difficulty walking. lifting, stooping, reading, and doing heavy house-
work. The third factor is concentrated in sensory impairments, including
both vision and hearing.

For each individual, we predict their score on each of the three dimen-
sions. Figure 5.4 shows trends in lactor scores over the 1991 to 2006 time
period. By definition, the factor scores are normalized to mean 0 and stan-
duard deviation 1. Thus, a decline of .1 is a reduction of .1 standard deviation.
Corresponding to figure 5.2, there are large declines in factor 1 (ADL and
IADL limitations) and factor 3 (sensory impairment) over time. Factor 2
declines in the eurly years of the sample, picking up the reduction in IADLs
and ADLs that enter factor 2.

Table 5.3 Factor analysis for MCBS data
Eigenvalue Proportion Cumulative
( 6.90 363 .363
2 .75 092 435
3 L7 062 517
4 0.98 051 .568
5 0.89 047 615
6 0.82 043 658

Note: The results are from fuctor anulyses using the MCBS commumity-dwelling sample from
1991 2007. The sample includes 211,952 observations.
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Fig. 5.3 Factor leadings
Notes: Data are from the MCBS Access to Care sample. The factor analysis is for people
surveyed in (99(-2007. Table 5.3 has details.
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Notes: Dana are from the MCBS Aceess 1o Cane samiple. The Tactor analysis as for people
surveyed i 1991 2007, Tauble 5.3 has details.

We next plot the factor scores by age. I all of the health improvement
were at younger elderly ages, the explanation would likely fall in the medical
and environmental factors that influence health of the working age popu-
lation. Conversely, improvements in health at older ages raise the possibility
that conditions at those older ages ure the driving factor (though they do
not prove it, as the literature on the impact of in utero conditions shows;
Barker 1992)

Figure 5.5 shows the trend in each ol the thiee factor scores by age. Health
improvements in factors | and 3 are prevalent at all ages. For example. the
reduction in factor 1 is 0.1 (.| standard deviation) for people aged sixty-five
to sixty-nine and 0.38 for people aged cighty-five and over.

Since there are more young elderly than old elderly, the contribution of
the older elderly to the reduction 1 total disability is perhaps overstated.
Another metric is to evaluate the share of the total improvement in the
health of the elderly that is accounted for by improvements in the health
of euch age group. At any time peried ¢, F(t) = Z, petlad) * Fa.r). where
petiat) is the percent of the population at time ¢ that is in age group a. The
contribution of age group « to the total change in health between two time
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Fig. 5.5 Factor scores by age
Notes: Data are from the MCBS Access to Care sample. The factor analysis is for people
surveyed in 199 ( 2007. Table 5.3 has details.

periods is then pct(a.0) * AF(a), and the total change in the population is
T pct(a,0) * AF(a). The ratio of those two, pci(a,0) * AF(a) | £, pet(a0) *
AF(a), is the contribution of health improvements at age group a to the total
change in population health.

Figure 5.6 shows these contribution shares for factors 1 and 3, the dimen-
sions on which health is improving most significantly, along with the popu-
lation distribution by age. For both factors 1 and 3, the oldest old con-
tribute disproportionately to health improvements. People aged eighty-five
and older are 14 percent of the population in 1991 but account for 30 to
50 percent of the health improvement. This suggests that late life health and
social conditions may be important contributors to population health. At
minimum, any theory of health improvement will have to account for this
age differential.

—e—65-69 = = 70-74 ——75-79
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Fig.5.6 Contribution of different ages to health improvement
Norte: Calculations are based on the trends shown in figure 5.5.

5.3 Explaining the Improvement in Health

The central economic challenge is to understand why health improves in
so many dimensions. We consider two explanations for improved health. The
first explanation is composition change: people with severe health impair-
ments may be more likely to die or transition into a nursing home over time.
Alternatively, new entrants to the survey may be healthier than the people
they replace. Either of these situations would improve the health of the
community-dwelling population because of selection. Second. people may
be impaired along the same dimensions, but impairment may not progress
to more severe stages as frequently as it did formerly, either because of
person-specific aging trends (e.g., richer people can manage their chronic
conditions better), or because of population-wide shocks (a new treatment
for vision impairment).

Figure 5.7 shows a schematic of the model that we estimate. We start off
with the community-dwelling population in year r. Between rand 7 + 1, two
things happen. First, the sample changes. Some people leave the sample,
either through death, loss to follow-up, or nursing home entry, and others
enter. The combination of these two transitions is the composition effect.
Second, new health shocks occur (for example, a heart attack or diagnosis
of cancer) and old health conditions exert an effect on health. An example
of the latter is a continued deterioration that might occur [rom untreated
arthritis. The combination of composition changes and health changes
among the existing population yields the new population healthat r + 1.
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ig. 5.7 Schematic of estimation model

3.1 Composition Change

We now show the equations that we model, starting with the composition
hange. Denote Fj,, as the factor score in dimension & for person iin year 1, F,
s the vector of l'actor scores for person i in year ¢. The equations for nursing
ome entry (NH). death (Die). and loss to follow-up (Loss) are given by:

2) NH,,| = Fa™ + X, ,0M + p¥
3) Die,,, = Fa® + X, 0% + pbe,
4) LOSS”” - Fnal.(m + XiH—IoLu” + P"l.o-“it-}-l

/here i denotes individuals and 1 is year. In a general specification, the p,
rror terms might be correlated. For simplicity, we assume they are not.

For new entrants, the issue is whether people who are new to the survey
re healthier than those who continue. We estimate this as follows:

5) F, = X,0" + wiWavel + p},

vhere Wavel is a dummy for the first year in the survey. To the extent that
ew entrants at any age are more or less healthy than people of the same
ge but who are continuing in the survey, the coeflicient w, will be different
rom zero.

3.2 Health Trends within Individuals

We then consider the model for health of the continuing population. We
lescribe the evolution of health for the surviving, community-dwelling
wopulation as:

6) FI\H = Oy, + ulll\l + aZI/\IIll + Ycurl Yi + E‘:I\u'
“he factor score for an individual depends on their demographics (a,, ). aging
1), new and ongoing health shocks (4,), and year dummy variables (y,).

It is natural for a, to vary in the population, for both measurable reasons
older people are sicker than younger people) and unmeasurable reasons

9
i

®

S - e
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(random dilferences across individuals). Smularly. aging and health shocks
may affect people dilferently. Generally, we parameterize « (= 0. Foand
2 corresponding 1o the three w terms in eguation {6]) as follows:

(7) w, =B, tN B, +Period B, 3,

Cquation (7 rekates the Jevel and trend in health to a constant. person-
specilic Tactors, and the time period.

In principle. the g, criors may be corrclated (Tactor scores in different
domains). as might the & | cirors (coellicients on dillerent control variables).
A general formulation would model these as €~ N(0. Zyand E~ V(0. ). For
this analysis. we assume that the s are independent. as are the §'s. Also for
simplicity. we assume that the only coellicients that vary over people are o,
and«,, theconstant term and the coctlicient on the time trend. We param-
eterize w,,, as depending on demographics and an error term (i.e.. w,, =
Bu + X, Buye + &) and the B, as differing in three time periods: 1991
1996; 1997 2001: and 2002-2007 (i.e.. o, = B, + Period, B, + &)
Finally. for this analysis, we leave out the health measures /1,. We do this not
because they are unimportant. but because we wish to focus on the aging
effect o, . We therefore estimate B, B, B o By var(S, ), and var(g, ).

Our X vector consists of basic demographics. We include dummy variables
for age and gender (a dummy for aged sixty-live (o sixty-nine. seventy to
seventy-four, seventy-five to seventy-nine. cighty to eighty-four, and eighty-
live and older interacted with gender), and & dummy for nonwhites. We also
include year dummy variables. Future work could naturally incorporate
a richer array of variables, including health shocks to the individual and
other family members, changes in socioeconomic status such as reductions
in income or wealth, and environmental conditions.

5.4 Composition Change

All three exits Irom the community sample are common. About 1.5 per-
cent of the elderly population transitions into a nursing home in any year.
This is smaller than the share ol people who are living in a nursing home at
a point in time (around 5 to 6 percent) because of the long-stayers. We also
exclude from this analysis people who died between one survey wave and the
next, since we do not know about nursing home utilization lor them. About
4 percent of the population dies in any year (this is among the community-
dwelling sample: a larger share ol the institutionalized population dies).
Finally, about 12 percent of the population is lost to follow-up each year.
This share is particularly high early in the sample. when the initial popu-
lation was purposely phased out. Outside of those years, the average loss to
follow-up is about 10 percent.

The primary question we explore is whether people who are sicker (that
is, score higher on the factor score) depart the sample more Irequently, and
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whether this is particularly likely to occur over time. Thus, we interact the
factor scores in equations (2) through (4) with the period dummies noted
belore: 1991 to 1996, 1997 to 2001, 2002 to 2006. We then test whether being
sick has a greater effect on sample exit in later years of the sample.

Table 5.4 shows the estimates of death, transitions to a nursing home,
or loss to tollow-up. Since we have repeat observations on the same indi-
vidual, we cluster the standard errors by individual - as we do in table 5.5 as
well. In the first column, lactor | is particularly predictive of mortality. An
increase of 1 standard deviation raises mortality rates by 3 percent. Factor
I is mildly more predictive of death in the later years of the sample than

Iable 5.4 Transitions out of the community sample
Entera
Independent variable Die nursing home Loss to lollow-up
Factor |
1991-1996 )28 020 Doe*
(.001) (.001) 1.002)
1997-2001 031+* 0207 007
(.002) (.001) (.002)
2002 2006 .032%% Ofet* OfEF
(.002) (.001) 1.002)
lFactor 2
1991-1996 009" 001 Uy
(.001) (.001) (.002)
1997-2001 .010%# 000 002
(.001) (.001) (.002)
2002 2006 L010** 000 003
(.001) (.001) (.002)
Factor 3
1991 1996 .000 .003*~ 008+
(.001) 1.001) (.002)
1997 2001 .00} .002*# L009™7
(.00h) (.001) 1.002)
2002 2006 001 .002% 0067
(.001) (.001) 1.002)
Demographics Yes Yes Yes
Wave dummices Yes Yes Yes
Yeur dummies Yes Yes Yes
N 153,214 123,270 153214
R 053 043 032
Dependent variable mean .035 013 125

Notes: Data are from the MCBS. Demographic controls include age-sex dummies fages sixly-
five 10 sixty-nine. seventy to seventy-four, seventy-five to sevenly-nine, cighty to cighty-four.
cighty-five and over, by gender), and a dummy lor nonwhite. Standard errors are clustered by
mdividual.

“Signtficant at the S percent level.
“Significant at the 10 percent level.
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the carlier years. An F-test rejects that that the coellicients in laer years are
the sume as n earlier years. But the quantitative dillerence is not large at
A percentage points.

We determine the uantitative nipact o this change on the health of
survivors using a simulation model. Specthicalty. we simulate for each person
death under the coefhicients in the carly time period. and then again using the
coellicients in the later time period. but keeping the N's the same as in the
early time period. We then average health of the survival group in cach case.
We estimate that the average score on fuctor I would dechine by .004 because
ol the increased propensity ol the sick to die. Given an overall decline in
factor 1 ol .072 between the carly and late time periods, mortality selection
can explain only 3 percent of the decline in lactor 1 over time.

In the models for nursing home entry. shown in the second colunin, factor
1 is particularly predictive ol transitions into a nursing home. This corre-
sponds to severe physical or social impairment. Factors 2 and 3 (functional
limitations and sensory impairment). in contrast, have relutively little impact
on nursing home transitions. The coellicient on fuctor | declines a bil. imply-
ing that sicker people are more likely to be in the community in Jater years
of the sample.

The third column shows the model for loss to follow-up. I appropriate
effort is put into follow-up. loss to lollow-up should be approximately ran-
dom. Somewhat surprisingly. this is not true in the data. Higher scores on
factor 1 (that is, worse health) predicts loss to follow-up, while those with
sensory impairments are somewhat less likely to be lost to lollow-up. These
coeflicients are relatively small, however. and do not vary much over time.

We evaluate the combined impact of these three sources ol sample attri-
tion using the simulation noted earlier. We draw random variables to predict
death, nursing home entry, and loss to follow-up and then simulate the
community-dwelling population under the cocflicients in the early years
of the sample and the later years of the sample. The simulation shows that
lactor 1 for the community-dwelling population would decline by .006 as
a result of selection, or 8 percent of the total decline. For fuctor 3. the pre-
dicted change is only 1 percent of the total improvement.

The regressions in table 5.4 have year dummies included. and these year
dummies are graphed in figure 3.8. Generally. the year dummies are rela-
tively flat—death and nursing home entry are no more or less likely over
time, conditional on health status and demographics. As noted before, loss
1o follow-upis high in two years of the sample (1991 and 1994) and constant
in other years.

The final component of composition change is the changing health of
new enrollecs to the survey. We estimate equation (3) interacting the wave |
dummy variable with dummy variables for early, middle. and late periods of
the sample. We then examine whether people in the first wave of the survey
are increasingly healthy over ume.
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model.
Fable 5.5 ‘The health of new entrants
Independent variable Factor | FFactor 2 Factor 3
Coctlicient on Wave | dummy
1991 1996 013 0y** Ong
(.009) (.012) (.009)
1997 2001 029%= 02 006
(.007) (.008) (.008)
2002 2007 021+ 02]%* .060* ¢
(.007) (.007) (.007)
Demographics Yes Yes Yes
Year dummies Yes Yes Yes
v 211,952 211,952 211952
R 072 085 .062

Votes: Dala are [rom the MCBS. Demographic controls include age-sex dummies 1ages sixly-
ive 10 sixty-nine. seventy Lo seventy-four, sevenly-five to scventy-nine, eighty to eighty-lour,
ighty-five and over. by gender), year dummies, and a dummy for nonwhite. Standard errors

wre clusiered by individual.
“*Significant at the 5 percent level
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Table 5.5 shows the results. The three columns show averages for factors
I, 2, and 3. respectively. New entrants to the survey are less healthy than
existing members along factor 1, but healthier in the second dimension,
In both cases, the coetlicients are relatively small. Furthermore. the factor
1 and 3 coeflicients are somewhat increasing over time. That is, health of
new entrants is on average deteriorating relative to the health of existing
members across the years.

The implication of these transition models 1s therefore that the improving
health of the community-based population is notattributable to changes in
the sample of people living in the community, or picked up by the MCBS,
By residual. then, it must be the case that the same population is increasingly
healthy over time.

5.5 The Evolution of Health among Community Dwellers

In this section, we turn to the evolution of health among the community-
dwelling population. Specifically, we estimate the model given by equations
(6) and (7). Given the aforementioned results. our primary focus is on the
time trend. and how that varies in the early. middle, and later years of the
sample.

Table 5.6 shows the models’ health trends. The three columns correspond
to models lor the three diflerent factors. Within each model, we present the

Table 5.6 The evohulion ol health

Independent variable Factor | Factor 2 Factor 3

Average effects

(1991 1996) 065 D 0195
(.004) (.003) (.004)
(1997 2001) 035% 037+ 0107
1.003) (.003) (.003)
112002 2007) 03450 030" 01677
1.003) (.002) (.003)
Standurd deviation of average
11991 1990) 492 DR7 ol
F(1997 2001 137 076 089
1702002 2007) 128 063 092
Demographics Yos Yos Yes
Year dummies Yes Yes Yes
A 211952 211932 211,952

Notes: Data are from the MCBS. Demographic controls include age-sex dummices (ages sixly-
five 10 sixty-nine, seventy 1o seventy-four. seventy-five 1o seventy-nine. eighly to cighty-four,
cighty-five und older, by gender) and a dummy Jor nonwhite. Stundard crvors are clustered by
individual

“#Signaticant at the 3 pereent fevel.
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Fig. 5.9  Year effects in factor scores

average aging ellect (B,,,) and the standard deviation of that coeflicient.
There are also year dummies in the model, and these are shown in figure 5.9.

The averages show considerable decline i health as a person ages. For
example, factor | increases by .065 each year (.065 standard deviations) dur-
ing the carly phase of the sample, and factor 3 increases by .019 each year.

The rate of decline in health has slowed over time. Relative to the increase
in lactor 1 of .065 each year, as shown in the first time period, the increase is
only .034 in the more recent time period. This reduction, which occurs after
1997, accounts for a large change in health over time. Had the decrement
to health stayed the same after 1996 as before 1996, health in 2007 would
have been one-third of a standard deviation worse. Another way to show
the impact of this change is to consider the year effects in figure 5.9. While
there are strong year trends in factors 1 and 2 up through 1996, there are no
consistent year trends afterwards.

Health in the third dimension also deteriorates less rapidly over time. with
roughly the same pattern. Factor 3 increases by 0.019 per year in the carly
time period, and then declines by .016 per year in the later time period. There
is an unexplained year trend in the early time period and again between 2001
and 2003. Other than those time periods, there is little aggregate drift.

Not only does the rite of decline in health slow, but health is actually esti-
mated to improve for many people. The standard deviations of health trends,
shown in the middle rows of table 5.6, are large. The standard deviation of
.19 for factor | in the early time period implies that the 95 percent interval

.
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forthe impact ol agingis 3210 + .44, There are clearh many people whose
health s improving. even while health is derertorating on average.

5.0 Conclusions and Next Steps

Our results provide important evidence on the well-noted dechne in dis-
ability in the elderly population. We show that health has several dimen-
stons: one that s Targely severe physical and social impairment: a second
that is less severe physical imitations: and a turd that encompasses sensory
impairments. The lirst and third of these dimensions are improving over
time. while the second 15 not.

The reason for the improvement in health is complex. On the one hand.
the health improvement is not a result of sample or demographic changes.
Younger people are healthier than younger people used to be. but the same
is true of older people. Ruther, health is improving because individual health
deteriorates less rapidly now than in the pust. We do not know exactly why
this occurs. but we show that the average trend masks signiicant heterogene-
ity. Even as health deteriorates overall as people age, health s improving lor
a significant minority of people.

The next step is 1o develop a richer model ol the change in health over
time. To what extent is the improvement in health a result of fewer new con-
ditions developing. existing problems being cared for better. or chunges in
the soctal and environmental circumstances that the elderly Tace? Consider-
ing these questions is a fruitful area Tor further study.
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The chapter by Cutler and Landrum is concerned with trends in the health
ol the elderly population over the past twenty years. Health here is physical
Tunctioning and limitations: the chapter does not examine trends in disease
prevalence or severity. It rather an examination of the trend toward declin-
ing disability first identified by Kenneth Manton and colleagues using the
National LongTerm Care Survey. and subsequently contirmed in a number
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of other data sets by Linda Martin, Robert Schoent, and colleagues. This
chapter focuses exclusively on the Medicare Current Beneficiary Survey
(MCBS) from 1992 to 2007. The MCBS has advantages for some of the
chapter’s aims, disadvantages for others, and some unexploited advantages
that are discussed later.

The key contribution of the chapter is to consider the appropriate level
of aggregation of components of physical functioning to better understand
the multidimensionality of this concept of health and in particular to better
understand somewhat conflicting time trends of diflerent dimensions. Sur-
vey self-reports of physical functioning and disability typically ask ubout a
number of different specific physical actions (e.g., walking, stooping. lilting.
hearing) and a number of diflerent activities (e.g., dressing, bathing, manag-
ing money). An item-by-item accounting would be unnecessarily detailed.
but the authors show that aggregating all of these items into a single index
of health misses importantly distinct dimensions.

The authors use factor analysis to identify important higher-order dimen-
sions within the set of items. This analysis largely confirms the conventional
groupings into (a) limitations in activities and instrumental activities of
daily living, (b) functional limitations, and (c) sensory impairments. This
makes the subsequent analysis of trends in these dimensions easily interpre-
table to most readers familiar with the disability literature but it does not
say whether the estimated factors deviate in any significant way Irom the
wraditional aggregates. All three factors show declines in the early 1990s, to
about 1998. From that point decline continues and perhaps accelerates in
sensory impairments, slows down in ADL/IADL difficulties. and essentially
stops in functional limitations. These trends are generally similar for all age
groups, but an interesting decomposition of the contributions of diflerent
age groups to the overall trends shows that the oldest-old (eighty-five and
over) contribute disproportionately to the gains.

The authors spend a great deal of effort demonstrating that neither changes
in selective recruitment into nor attrition from the MCBS can account for
the trends they see. This is comforting but not surprising considering that
MCBS can sample from the entire population of Medicare beneficiarics
with knowledge of their health from the Medicare claims data. The anal-
ysis actually contributes more than a vindication of MCBS. By separating
exits from the study into three very distinct events — death, stitutionaliza-
tion, and dropping out of the study— they shed light on population trends
as well as survey performance. Sensory impairments have no influence on
death and small influence on nursing home entrance but reduce the risk
of dropout, which might seem surprising given the need to hear and sec 1o
participate. Thisis not a model of change in impairment alfecting participa-
tion it merely says that conditional on having done the study once with
an impairment you are less likely to drop out than someone without one.
Functional limitations predict death, but not nursing home use or attrition.
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The ADL/TADL diflicultics predict all three outcomes. More importantly
for the topic at hand. the cocflicients in these relationships do not change
very much over time. That means that the population trend to lower dis-
ability is not due to the disabled dying at greater rates. which is o more
interesting finding than that MCBS is not getting (much) worse at keeping
the disabled in the study

The hinal stage of the analysis 1s 1o model year trends within tinie periods.
This s given the interpretation of an agmg eltect even though age iisell is in
the model, presumably because age is lixed atage atentry into the study. The
identification of this aging effect thus comes from the relatively short period
of time in which individuals remain in MCBS. The pace of deterioration in
health with age slowed across the time periods examined. accounting for a
substantial part of the gains i average health by age.

The underlying goal of the chapteris to understand the reasons lor chang-
ing health and (o relate that to policy goals for the health care system. The
MCBS had advantages for the basic demonstration of trends in diflerent
dimensions becausc it has similar items over the entire time period and covers
the entire community-dwelling sixty -tive and over population in each year,
Itis much less desirable for the Kinds of longitudinal analysis the authors put
it through to study changes over time in individual trajectories because par-
ticipants arc only in the study for a short time. Other studies. like the Health
and Retirement Study (FIRS). would be better for that purpose. Ultimately.
though. this structure does not really help to narrow the range ol explana-
tions. which should inciude better heulth behaviors in the population. better
environmental accommodation of physical limitations. and better medical
care. Both the HRS and the MCBS ure linked to Medicare cliims. which
could be used to identify the disease conditions and health shocks that con-
tribute to disability. With that kind ol data, one could ask whether disability
dechine was related to lower incidence of disability- producing health shocks.
or to reduced disability consequences of those health shocks. Similurly. one
could ask why the decline in disability seems 1o have stalled.



