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Abstract

This paper considers the role of survey designqurastion phrasing in evaluating the subjective theadsessment
responses using the Survey of Health, Ageing artdeReent in Europe (SHARE) dataset. A unique featf this
dataset is that respondents were twice asked dthimgurvey to evaluate their health on a five-psirale, using
two different sets of descriptors to define theefpoints, with the ordering of which set was figsten determined
randomly. We find no evidence to refute the agsethat the order was determined by random assghmYet we
document differences in the response distributlmetsveen the two questions, as well as differencésference in
comparing the two populations (those that were cigke question first versus those that were adiedther). We
then consider determinants of the degree of comcmeal between the two questions, as well as thendieints of
individuals that provide conflicting responses. ehappears to be evidence to suggest that indilgdassessments
of their health in response to the second questiag be influenced by the battery of health questithrat were
asked following the first assessment. We find timibrmation in self-assessed health responsesséfuliin
examining health outcomes. Our results suggestatimsting such responses to take into accoumtifig. and
sequencing of questions may improve inference.addition, we show that accounting for survey desitay be

important in models for predicting outcomes of iest, such as the probability of a major healtmeve
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Introduction

Questions that rely on self-assessment are now omplzce in health surveys — numerous researcheges ha
documented their usefulness as a proxy for objediealth measures when the latter are not reabd#groed (e.g.,
Damian, Ruigomez, Pastor, and Martin-Moreno [1999hquart [2001]; Simon, et al. [2005]). Thereléss
consensus regarding the extent to which they refiedividuals’ true health, as there is often sabsal
heterogeneity in subjective responses among ingilsd Separately, subjective responses often geawiteresting
insights into individuals’ preferences and attinalibiases such as optimism (Van Doorn [1999]) cilithen can be
considered in models of economic decision-makingsed in conjunction with more objective measures,
transformations of subjective responses have beanrsto alter inference and improve predictabitifyoutcomes in

a variety of contexts (Bassett and Lumsdaine [12900]).

There is also a substantial body of researchhthatshown that individuals’ responses in survesgels
depend on the design of a question and its anshaices. This cognitive phenomenon, known as amecfowas
first theorized by Tversky and Kahneman [1974] wiband that when people were first asked about aaan
subject‘Do you think it will be more or less than X?and then were asked to make an estimation ofdhes, the
value ofX provided in the first question influenced peoplesponse to the estimation question. Anchorirgjse
discussed in Schwarz [1999], who finds that suresponses are guided by the way in which a queitiasked and

can depend on the response scale that is offered.

In the context of health surveys, the anchoringresfponses was considered in an earlier study using
Australian data (Crossley and Kennedy [2002]) thatumented response variation even when the saatt sxlf-
assessed health question is asked twice — firffteabeginning of the health section of the questine, and the
second time after a battery of health questionise Study found that 28% of the sample changed theponse the
second time, where the change in response waslpadtitributable to the intervening health quessio The authors
also argued the change may have been a reflectiomdioiduals’ own uncertainty about their actuadth, since
changes occurred more frequently among those whe wwéder, unemployed, or in the low-income group.
Similarly, in a political context using data frofmetNational Election Studies, Zaller and Feldm&9p] argued that
the way that individuals respond to survey gquestioontains much randomness, noting that when tine sgiestion
is asked twice, only about half of the respondgite the same answer both times. They too argatardividuals’
responses are largely dependent on previous gqosstiBoth of these issues, response randomnesdegetidence
on question sequencing of individuals’ responsesutgey questions related to health, are investtjairther in this

study.

A unique feature of the Survey of Health, AgeingdaRetirement in Europe (SHARE) provides an
opportunity to explore the question of anchoringHar. In this survey, individuals were twice agke rate their
health using a five-point scale, each time witlfiedi#nt adjectives assigned to each point in theesda addition, the

choice of which scale an individual was offeredcstfitvas made by random assignment. In betweenwbe t
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guestions, individuals responded to about 20 aflestions, including a battery of subjective questiabout their
health. This unique design enables investigatioa mumber of interesting questions regarding tktere to which
anchoring occurs and whether individuals interghet scale in absolute or relative terms: (1) Diedint

characterizations of the points of the scale leadifferent responses?, (2) To what extent do nedeots focus on
the word associated with the scale, rather thamtimeerical scale itself? That is, do people evaltize question in
absolute terms, responding the same word both tregerdless of the placement of that word withscale, or do
people consider the question in relation to a beoadpulation by always choosing, for instance,rittiédle answer
on a response scale?, (3) Does it matter in whidardhe questions were asked?, (4) How much vami& there in
individuals’ self-assessed health and how doegldte to actual health?, (5) If there is predicatériation in

responses to the self-assessed health questionthatainformation be used to improve predictiohguture health

outcomes?

An important study by Jirges, Avendano, and Mabkeh [2008] first documented differences in
individuals’ responses to both versions of the-asfessed health question using a subset of fiwetries from the
SHARE dataset (described in more detail below)y tbencluded that the two versions of self-assessaith are
comparable, that is, despite some differences,ativiirey measure the same underlying general healthhence
either version can be used interchangeably foresyuent analysis. They also considered two type®ofordance
between the two responses: (1) literal concordadened as the event where “an individual’s resgoto both
versions is verbally consistent regardless of tierated health version” (e.g., a respondent anst¥ery good” to
both versions of the self-assessed health questgardless of where on the response scale théstadj lies), and
(2) relative concordance, which they defined asedhent where “an individual's responses to botlsiesrs are
consistent in terms of their position on the satkd health scale” (e.g., an individual answ@rs, regardless of the
descriptor given for that number). Overall, theyrid evidence of literal concordance for 69.0%hefrtsample and
relative concordance for 30.1%. In their framewdr&wever, the two definitions are not mutually lesove; that

is, some individuals can be both literally and tigkdy concordant. We discuss this in more deialbw.

The paper proceeds as follows: Section | revithadliterature. Section Il describes the data ttanson
and descriptive statistics related to key explayatariables. Section Il considers features @f thain questions of
interest — the self-assessed health questiongioBd¥ examines the determinants of differenceseisponses to the
two versions of the questions and concordance type.section V, models to predict changes in-asffessed health

and the probability of a major health event arevested. The final section concludes.

|. Literature Review

Numerous studies have shown that self-assesséith freasurveys is a useful proxy for individualsué
general health, as it is strongly correlated witbrenobjective measures. For example, Damian, Ruégo Pastor,

and Martin-Moreno [1999], using a sample of commudiwvelling elderly in Spain, aged 65 and over,wgbd that
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self-assessed health is largely explained by dgentumber of chronic conditions and functionalugat This was
also documented by Pinquart [2001], who found ae-ratpted decline in self-assessed health as seditrang
correlations between physical health, functionalltheand mental health versus self-assessed healihg that the
association of self-assessed health with physiealth was the strongest. Moreover, according to dhove-
mentioned study by Crossley and Kennedy [2002], ghabability of being employed was over 40% lower f
individuals who assessed themselves to have paithheersus the ones that indicated their healthedisg good,
suggesting the usefulness of self-assessed healinfbrming studies of economic outcomes suchaé®d force

attachment.

In addition, however, there is evidence that asHessed health is more than just an assessmamt of
individuals’ physical health (Simon, et al. [2006§ing data from the GLOBE study, a longitudinaldstto explain
socio-demographic inequalities in health in thegdands). During the survey, individuals werestfiasked to
assess their general health on a 5-point scalengufigm “very good” to “poor” , and after that they were asked to
explain the factors that went into their responketheir explanation, respondents referred to ndiffgrent aspects
of health; besides physical health aspects, tih&y mentioned functional performance, the way thege with
existing illnesses, their wellbeing, and healthdsbr factors. From this evidence, the study codetl that self-

assessed health is a multidimensional concept.

But if self-assessed health reflects more tharsiphy health, how reliable a proxy is it? As notdzbve,
variation in subjective responses may reflect pesppreferences and/or attitudinal bias, for exantpkir level of
optimism. When using a five-point scale, not evas may interpret the scale in the same way, famgte, one
individual might think of response option 1 as lgeimore exceptional (i.e., more of a distributiotzél) than another
would. Forcing homogeneous interpretation of scabay lead to measurement error and biases wheg laent
variable models to explain underlying health. \dgsasmall sample of individuals aged 65 and ovethan New
Haven, Connecticut, area, Van Doorn [1999] foun@d&wce of over-optimism among elderly individualgth
many too optimistic and almost no one too pessimatout his/her health, when comparing self-asgebgalth to
objective health measures. The role of optimisral$® explored in Bassett and Lumsdaine [1999] wbie that
adjusting subjective responses to account for rdiffees in optimism can lead to improved accuracgradicting
economic outcomes of interest. The authors alsadeevidence of a common component in a serieslgéstive
response questions and demonstrated that congrolin unobserved individual heterogeneity, parfciyl in
samples where the respondent may not fully havenstobd the question, improves the ability of squBstions to

predict subsequent economic outcomes (Bassett amddaine [2000]).

Besides the potentially worrying results that ceses depend in predictable ways on question ogleri
(Zaller and Feldman [1992]; Crossley and Kenned}0R) and that individuals’ responses may refldtitualinal
biases that are unrelated to the question beingdaskdividuals’ perception of their own health ahe way in
which they respond to a self-assessed health gueatso differs according to observable charadtesis Self-

reported objective and subjective measures of phls$iealth have been shown to be related to ceaspects of
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personality, such as neuroticism (Costa Jr. and fsled1985]); another study found that there arkurl
differences in reporting self-assessed health (ZmiNatividad, Lin, and Chayovan [2000]). Thidéatstudy used
data from three different countries (the Philipgin€aiwan and Thailand) and showed that althoughdéterminants
of self-assessed health are the same across fieeedif countries, the overall distribution of theolpabilities of
answering each of the response options differsn efeer controlling for more objective health measu This
suggests that different individuals have differpatceptions or tendencies when reporting theirasdessed health.
A similar result is found when comparing self-asggshealth across European countries using onlybttee two
available response scales in SHARE (Jirges [2006]jviduals in Scandinavian countries report theivss to be
the healthiest and individuals in Southern Europsess themselves to be the least healthy. But wiatnols for
more objective health measures are added, DanidhSamdish respondents tend to over-rate their ihealhile
those from Germany tend to under-rate their hediben after controlling for differences in resperssyles among
countries, such cross-country variations in geneealth are reduced but not eliminated. In coftisum [1992]
considered data from a large sample of Norwegiant@énd found that there was little variation gif@ssessed
health status after controlling for sufficient ditd information on health. The heterogeneity epgonses and the
extent to which observable differences may plapla in different responses to self-assessed heakistions is a

key focus of this study.

Others have demonstrated that aspects of questanng, such as the choice of numerical scaleher t
wording of a question, can influence the distribntdf responses in surveys. For example, evidéooe a survey
in which a question was asked about how succegsdididuals would say they had been in their liGufd that
when a scale from -5 to 5 was used, 34% of theoresgs were in the range between -5 and 0, while18% ended
up between 0 and 5 when the scale was shifted ajsvimr five points to a (0,10) range (Schwarz [199Bhis result
suggests that the interpretation of a symmetricales differs from that of a nonsymmetrical one fmme
individuals. Despite this striking difference, hewer, others have suggested that inference usigregasures may
not differ appreciably. For example, the use oé¢hdifferent scales (a five point scale, a sew@ntscale, and a
gualitative scale where respondents were askednpare their health to that of others) for a questin self-
assessed health all led to the same perceptiondiagaunderlying health (Eriksson, Undén, and HEofs[2001]).
Similarly, an article by Hernandez-Quevedo, Joresl Rice [2005kuggested that changing the wording of the
response options to the self-assessed health guedii not seem to have a significant effect on riflationship
between various factors and self-assessed heblging data from the British Household Panel Surweyere the
wording of the response options was changed imithtt wave of the survey but then changed backeg priginal
version from wave ten onwards, they found thahalgh this change caused a shift in the threshelsisondents
used to map underlying health status to the regpopsions of self-assessed health, there was nogehim the
relationship between various socio-economic charestics and self-assessed health since the clamgesponded

more or less to a location shift of the respond@op along the 5-point scale.

There also exists a wide range of literature alibet role of self-assessed health status in piedict

economic outcomes of interest. A number of arictve shown that self-assessed health is an iamort
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determinant of the probability of death among tluery (e.g, Lee [2000]; Zimmer, Natividad, Lin, d&u€Chayovan
[2000]; Ford, Spallek, and Dobson [2007]) and diifa health changes (Zimmer, Natividad, Lin, anday@ivan
[2000]; further, Mgller, Kristensen, and Hollnag&b96] show how self-assessed health predicts emyoheart
disease). Given the evidence that a decline imitgg abilities is associated with greater risknodrtality (Anstey,
Luszcz, Giles, and Andrews [2001Baker, Wolf, Feinglass, and Thompson [2008]), ithegtural, therefore, to

consider whether self-reported health responseltméflect cognitive functioning.

Indeed, previous research has already shown tidatiduals’ cognitive function is of great importan
concerning subjective responses and decision makiagtudy of the older US population, using daianf the
Health and Retirement Study, found that while bmtimeracy and financial literacy are very low amadimg entire
population, lack of financial literacy is found be the highest among the most elderly, femalesethwith the
lowest level of educational attainment, African-Aimans and Hispanics (Lusardi [2008b]). The stddgumented
that numeracy and financial literacy matter fomplimg, as the more questions on both characteviaticindividual
answered correctly during the survey, the larger phnobability was that s/he engaged in retiremedahrpng.
Another paper showed that lack of information andwledge (about, for example, Social Security) eduseople
to make inferior decisions concerning their sasiegavior (Lusardi [2008a]). For numerous econageicisions, an
individuals’ financial literacy and numeracy scdrehich measure specific aspects of cognitive fuumtiplays an

important role.

II. Data and Descriptive Statistics

The Survey of Health, Ageing and Retirement indpar (SHARE) is a cross-national biennial survey of
individuals who were aged 50 or over when firseiatewed, and their spousksEleven European countries
participated in the first wave of SHARE in 2004pmesenting a balanced mix of European regions: doavia
(Denmark and Sweden), Central Europe (Austria, iBeigFrance, Germany, the Netherlands and Switzéyland
the Mediterranean (Greece, Italy and Spain); aallitiy, Israel also contributed to the data in firgt wave. Over
31,000 individuals were interviewed on several ¢epincluding social and demographic backgroungsigal and
mental health, employment and financial situatisee(Borsch-Supan, et al. [2005] for a comprehersivenary of
results from the first wave of SHARE). In the sedavave three additional countries were added (CRapublic,

Ireland and Poland); all countries except fordnel and Israel also participated in the third wiav@008-2009.

! As a condition of use of the SHARE dataset, we ribat, “This paper uses data from SHARELIFE raehsas of November 24th 2010 or
SHARE release 2.4.0, as of March 17th 2010. The REAMata collection has been primarily funded byHueopean Commission through the
5th framework programme (project QLK6-CT-2001- 0036 the thematic programme Quality of Life), thgbuthe 6th framework programme
(projects SHARE-I3, RII-CT- 2006-062193, COMPARHTE-CT-2005-028857, and SHARELIFE, CIT4-CT-2006-828) and through the 7th
framework programme (SHARE-PREP, 211909 and SHARR&R, 227822). Additional funding from the U.S. Netal Institute on Aging (UO1
AG09740-13S2, P01 AG005842, P01 AG08291, P30 AGA281-AG-4553-01 and OGHA 04-064, IAG BSR06-11, R21025169) as well as
from various national sources is gratefully ackreniged (see www.share-project.org for a full lisfufding institutions)”.

2 In Ireland the interviews for the second wave dobk place in 2008, and therefore the countrynditiparticipate in the third wave at that time.



Hence by the writing of this paper, the SHARE deta®nsisted of detailed life histories of over0O), individuals
in fifteen countries. Because of the comprehensigiire of the SHARE dataset, it is ideal for crossntry

comparisons of many different factors, includintf-agesessed health.

A. Sample Construction

The construction of our data sample is given ibl&@al. We begin by focusing on the first wave of
SHARE, because that is the only wave that usedoranalssignment to obtain responses to the two difteself-
assessment questions. Out of the total numbet 4fl3 interviewed individuals in this first waveeirst decided
to omit Israel from our analysis, for a number edsons, resulting in a reduction of 2,598 individuals. eTsample
was also restricted to individuals between theafd® and 75, a further reduction of 1,179 indiattuunder age 50
and 4,543 over age 75, and 17 individuals for wtegra was missing. Another 112 individuals are omitted from
the sample because they did not have an indivisaralpling weight. We additionally deleted thosevithials that
did not have responses to both versions of theassiéssed health questions, resulting in the Ibssather 118

individuals. Our baseline sample therefore costai?, 548 individuals.

Because we want to examine the linkages betwelmssessed health and other factors, we deleted a
further 417 observations that were missing inforomabn key covariates, such as socio-demograplidcriration
(marital status and educational attainment — 4viddals), cognition (word recall, numeracy scorel @epression
score — 314 individuals) or health information @otic diseases, number of times talked to a medigetior, hearing

ability and eyesight — 99 individual¥)After all this, our final wave 1 sample consist£22,131individuals.

Unfortunately, not all individuals who were intezwed in the first wave were re-interviewed in gezond
wave of SHARE. Some of them died, others refuseuhtticipate again and others were simply notorgtacted. In
total, out of the 31,115 individuals that were fatewed in wave 1, 18,742 individuals (60%) papatied again in

the second wav®. Among our initial wave 1 sample of 22,131 indivads, 15,052 were re-interviewed in wave 2,

% |srael is excluded from the analysis becaused Jithia in Israel was gathered later than in theratbuntries (individuals were only interviewed
in 2005-2006); 2) weights and imputations for I$@e computed in a different way than for the Baan countries; 3) later in the paper we
additionally consider wave 2 of SHARE which doed imzlude Israel; 4) because they interviewed pimdints in three different languages
(Russian, Arabic and Hebrew), if we split out tlzenple size by language, the Israeli sample sizesrbe small; and 5) it is not a European
country.

4 As a robustness check concerning the decisiorxdtu@e those above age 75, we re-did much of tidysis with an enlarged sample that
included those up to age 85. The main differeratevéen the larger sample and the one we use ishihaverage health declines, resulting in a
larger proportion of individuals for whom we have Ipasis to distinguish between types of concordédegned below). As the main focus of
our study is on the other types of concordance benduse the main results were not very sensgitteet additional individuals in the sample, we
maintain the sample restriction of those betweenZyand 75.

5 21 blind individuals are still included in the galey we treat them as a separate group concerhingdlf-assessed eyesight questions. We
default the eyesight of blind individuals to a kixategory (additional to the five response oplipsignifying their eyesight is worse than “poor”.

® This represents a much higher attrition rate (ge%) than in the Health and Retirement Studyesehthe average re-interview response rate
over all waves is 93.5% (Health and Retirement B{aa08]).



representing a slightly higher percentage (68%) thahe overall populatioh.Applying the same filters as in wave
1, our final wave 2 sample consistsldf,768individuals, which represents slightly more tha&%&attrition for our

particular wave 1 sample, less than the overaitiatt rate.

Except where noted, respondent-level individual gt are used, to reflect sample design and

overweighting.

B. Descriptive Statistics

Table 2 provides weighted means and standard titavsaof the main explanatory variables used in our
analysis for the overall sample, as well as weigimeans for each countfyThree sets of variables are discussed in
turn: socio-demographic, health, and cognitione ftus primarily on the overall sample since mamgs-country

differences are documented in Borsch-Supan, §@05] and Borsch-Supan, et al. [2008].

1. Socio-demographic variables

Out of the wave 1 sample of 22,131 individualg #verage age is 61.9 years, 52.3% are female,a828%

interviewed in their country of birth and 70.8% oepthemselves to be married.

Education is measured through questions aboutehigithool degree, from which a corresponding lefel
educational attainment is derivedThis coding ranges from 0 to 6, where 0 denotesppmary education (pre-
primary school, children aged 3 to 5) and 6 dentitessecond stage of tertiary education (obtaiaif.D.). There
is also a separate category for all “other” edweatfor example, adult education and special edutatOut of the
sample of 22,131 individuals, 165 individuals weigsigned this special category; they are excldidsd the
summary statistics in this table since the otheéegmies follow a natural rank order. In subsequsralysis, the
“other” category will be included, and codes 5 @haill be combined into a single category to avthié small
sample sizes that would otherwise result. Exclgdive individuals in the “other” category, the aage ISCED-97
level of education is 2.5, which is approximatetyual to a high school degree. As might be expectetlevel of
education varies a lot across countries; it is é#lin Denmark with a weighted average of 3.4, lamgst in Spain

with a weighted average of 1.6.

" This higher percentage is likely due to our ageest, which filters out the oldest individuals. & 7,079 that were not re-interviewed in the
second wave, 262 are individuals died.

8 A complete set of summary statistics by genderitaiatatus, education category, and those bothdrcountry in which they were interviewed
is available from the authors on request.

° To make the levels of education cross-country araige, the 1997 International Standard Classifinasf Education (ISCED-97) as designed

by the United Nations Educational, Scientific andlt@al Organization (UNESCO; see United Nationsu&ational, Scientific and Cultural
Organization [2006] for details on ISCED-97 codiigyised as standard coding for education.
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Data on each individual’'s income is constructeahfrindividual-level components in SHARE while net
worth is measured at the household level and iethee assigned to both parties of a married cogleer than
attempting to apportion it between the two memb&rghe income and net worth information is in locatrency
units; to make these variables comparable acimsstiies, their levels were adjusted by countryefffzeinflation in
the year of the survey and converted to euros uskehange rates that are constant across all rdeptmwithin a
country. In the table the means and standard tiewsaof the natural logarithms of income and netttvare shown,
as these are the variables used in further anafydisterms of euros, the weighted average adjtisismme over the
year before the interview is equal to €27,003.58em the weighted average median is equal to €2934 The
weighted average adjusted household net worth ismletp €321,687.20 with a weighted average mediin o

€161,859.80, indicating substantial skewness ih batome and net worth.

2. Health

There is a rich variety of health information iIHARE. Individuals were shown a list of fourteefffetient
chronic diseases (for example, heart failure, Higgrod pressure, diabetes, asthma, rheumatism arkingan’s
disease) and eleven health symptoms (e.g., paoints, difficulty breathing, sleeping problems adlidziness) and
asked which apply to them; the number of both cierdiseases and health symptoms enter into thgsasméelow
separately. On average, individuals report hatidgof each. Individuals were also asked to fagé eyesight and
hearing on a five-point scale, ranging froin Excellent” to “5. Poor” , where the average response to each of these
lies between the respons®@s Very good” and“3. Good” (2.7 and 2.6, respectively). For reasons thdtheitome
apparent below, the descriptors attached to thésgbint scale are referred to as the “US vers{se® below). The

average self-reported number of times that a redgmdrhas talked to a medical doctor in the pastigeseven.

3. Cognition

A number of questions intended to measure cognitisnctioning are available in SHARE: (1) Two
questions asking respondents to rate their reakifig and writing skills, also on the US scale,en 18 individuals
who either answeretbon’t know” or who refused to answer were assumed to be irpoloeest category. The
average responses are 2.4 and 2.6, respectivetgsponding to an answer in the middléafVery good” and“3.
Good”; (2) Individuals were given a list of ten wordsdathen asked to recall as many as they could, first
immediately after they heard the list, and theniragster responding to a number of additional goest
Immediately after hearing the list, individuals average remembered almost five out of the ten wr@®, where
with delayed recall the average declined to leas 1B.4; (3) A sequence of numeracy questionsgfample, to

compute 10% out of 1,000) that increased in difficawhen a question was answered correctly androike

10 For this reason, an interaction between marigalistand net worth is included as a separate Vaiimkthe regression analysis.

™ Only one individual out of the sample has a negaticome; for simplicity we set this individualigincome) observation equal to zero. There
were 692 individuals with a negative household wetth; due to the number of individuals involvede thought it more appropriate to use
minus the logarithm of the absolute value of thegedold net worth.



decreased. A numeracy score was computed, batiedibow many were answered correctly and on iffieldty
of the questions, ranging from 1 to 5, where lhisworst and 5 is the best score. On averageyithgils had a
score of 3.3; (4) Individuals were asked which dayhe week, which day of the month, which montid avhich
year it is. From their responses, an orientatmaileswas constructed, defined as the number oftignesanswered
correctly (the maximum is four). The majority @spondents answered all four questions correctlyt our sample
the weighted average orientation score is 3.8In@ividuals were asked several questions about fhelings, from
which an index of depression is construcfedThis is a scale ranging from 0 to 12, where aesgpeater than 3
means that “the respondent has clinically significeymptoms of depression” (Bérsch-Supan et al0$20 The

average for the whole sample is equal to 2.3.

Later on in this paper, several regressions arfeneed, in which most of the above variables auded
as dummy variables. To avoid multicollinearity,ist therefore necessary to omit one category faryeget of

dummy variables. A list of all suppressed categmrused in all regressions, can be found in Table

Ill. Self-Assessed Health Questions

The main variables of interest in this paper & tivo self-assessed health questions that wee dsk
SHARE; one at the very beginning of the healthieaatf the interview, and the other immediatelyeafh battery of
other health-related questions were asked. Fdr\misions of the self-assessed health questierptitasing began
with “Would you say your health is”,.after which respondents were asked to choosa fiee different response
options associated with different general descriptoln one case the response options were givethéwpcaling
used by the World Health Organizatior. ‘Very good, 2. Good, 3. Fair, 4. Bad, 5. Veryhauereafter referred to
as the “WHO version” of the health question; in tither case, the response options w&teExcellent, 2. Very
good, 3. Good, 4. Fair, 5. Pooyfrom now on referred to as the “US version” oé thealth questioli. Which
guestion individuals were asked first was chosemamglom assignment; the other version of the questias then
asked immediately following the end of the hea#tbt®n of the interview. Note that in both caghs,scaling of the
response options is such that a lower number meattsr self-assessed health, while a higher nunmaicates

worse self-assessed health.

The exact wording of the response options diffietthe different interview languages that were usess
the countries, therefore affecting the number spoaise options that could exactly correspond a¢hessvo scales.
In the English example above, WHO-version respam®ons 1, 2 and 3 correspond to US-version optiyrsand

4. But in none of the countries was English usedha interview language. For half of the langsageed (i.e.,

2 This index corresponds to the EURO-D scale inaduaepart of SHARE when respondents provided arssiwell twelve questions; when
fewer than twelve binary responses were availdbéeaverage of the available responses was re-fipehdy multiplying by twelve.

3 These latter descriptors have been associatedthéttive-point scale for self-assessed health mumber of large, longitudinal US-based
surveys, in particular the Health and Retirement${HRS), on which the SHARE survey instrumenhideled.
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Dutch/Flemish, German, Greek and Spanish), foude@re the same (WHO-version 1, 2, 3 and 4 correspm
US-version 2, 3, 4 and 5). In the other languabesyever, fewer response options correspond. émdfr, only
WHO-version responses 1 and 2 correspond to USeveresponses 2 and 3; in Italian, WHO-version &nd 3
correspond to US-version 2, 3 and 4; in Danish, W@sion 2, 3 and 4 correspond to US-version idl&a In
the Swedish language, there is a skip: WHO-verstsponses 1, 2 and 4 correspond to US-version mesp@®, 3
and 5.

A. Comparing the two versions of self-assessed health

Table 4 contains weighted average responses ttwiheersions of the self-assessed health quedtiath,
for the whole sample and for different subsampteDaling to socio-demographic characteristics efréspondents.
Overall, the weighted average response to the WEIGian of this question is equal to 2.34 (betw&&ood” and
“Fair” ), while for the US version of the question it gual to 3.03 (very close t&ood”). This is surprising, since
the wording of the response options might suggesteapoint difference between the two versionse diifference
of 0.69 suggests that not all individuals selecbading to the terminology used; they also may gtgntion to the
position on the response scale that their answlec&ed. We return to this issue later on inghper. Among the
subsample of 18,601 individuals who could have mjittee same response to the second health quesgartt{eir
first response corresponds exactly to a choicéerstale of the second questitihthe weighted averages are equal
to 2.27 for the WHO version and 3.01 for the USsia@n, a difference of 0.74 points.

Comparing the average self-assessed health condisiy to the two questions by a number of differen
characteristics, the difference between the twgives is close to the sample average of 0.69 pwoirdaémost every
case. Only a few subsamples show statisticallgifignt differences. The most noticeable areitftdviduals in
Denmark and Sweden, where the differences betweetwo versions of the self-assessed health queat® only
0.41 and 0.31, respectively. Since for most of $beio-demographic subgroups the differences betvitee two
versions are reasonably close to the differenc8.89, it is instructive to look in more depth ateoof the two
versions of the question, say the US version, tb agdetter idea of variations in self-assessedtimeadross
subgroups. Across the countries, those in Germgady,and Spain report the highest scores onasdtssed health,
indicating that they assess themselves to be #et leealthy. Those in Denmark, Sweden and Swétzdrteport
being the healthiest. By gender, females assessstlves as being a little bit less healthy thalesparound 0.15
points. In the oldest age group (aged 70 to Arame response to health is 0.66 points higherithéhe youngest
age group; consistent with the intuition that Healéems to be declining with age. A similar reswolids for the
different education levels: those in the highestoational attainment category report being almaggbiht healthier

than those in the lowest educational attainmerggeaty. Furthermore, married individuals reportnigedbn average

14 Some individuals did not have the possibility @ponding using the same word to the second ssdfasd health question as they did in their
response to the first; this was either because riasgyondedExcellent” to the first question if the US version was asfiesd, or “Very bad” to

the first question if the WHO version was askesditf{since these options are not offered in therotbesion), or as noted above it can be due to
linguistic differences in response options so thdividuals were forced to choose a different wasca response to the second question.
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0.12 points healthier than single individuals andividuals that were born in the country of intemwireport being

on average about 0.15 points more healthy thanlpedth another country of origin.

It is also interesting to consider the distriboimf responses to the two self-assessed healttiapue The
proportion of individuals that answered each of 25epossible combinations of responses to the elfeassessed
health questions can be found in Table 5. Surgigjrthe distribution of responses to the asymrodits scale is
more symmetric than the response to the symmetH©OWcale (see Figure 1). On the US scale, 41.7é6tsd the
middle choice 1Good”); the distribution of the other four responsei@pd is more or less symmetric around this
middle one. Curiously, the option that was mostmoelected using the WHO scale was &&ood” (option 2 on
that scale, selected by 46.6%). Further, neag absweredFair” , the third option on the WHO scale; the other

three options were much less frequently chosen.

The proportion of respondents that gave differesponses to the two versions of the self-assdssaith
question, considering only the subsample of thbsé had thepossibility of answering the same word the second
time (18,601 individuals), is 35.0%. This percgetas larger than the 28% that Crossley and Kenng2d§2]
found; recall that in their study, both times fzene response options were offered, whereas in E#tA&response
options differ across the two questions. Howewsen within this SHARE subsample, the proportioffeds
dramatically depending on which version of the goesan individual was first asked. Among thoseowkere
exposed to the WHO scale first, 41.8% did not mevihe same response when subsequently asked thersl&n,
while among those that received the US version, finsly 28.6% failed to select the same responseséitond time

around (when asked using the WHO scale).

B. Testing the Assertion of Random Assignment

According to the SHARE documentation (Mannheim d2esh Institute for the Economics of Aging
[2010]), the assignment regarding which versiornthef health self-assessment an individual was &issed was
random. To verify this assertion, Table 6 contdiessame summary statistics as above, but nowatepafor the
subsamples of individuals who were first asked\WdO version and those who were first asked the ESion.
Since the random assignment did not take into atceampling design, to test for randomness in thgoups, the
unweighted sample is used to compute summary titafid The table verifies that there is little obsereabl
difference between those who were first asked théOMersion and those who were first asked the USime.
Tests of the equivalence of means indicate theee nar statistically significant differences betwethe two
subsamples with respect to any of the key socioedgaphic, health, or cognitive variables consideré&tierefore,
it is reasonable to adopt the assumption thati®miost part, the assignment was indeed randorandrdimension,
however, there is a statistically significant difface across the two subsamples, an important ta@vittom the

conclusion of truly random assignment: the avenagponse to the WHO version of the question isstitzlly

15 |n all other parts of this paper, the weighted iaris used.
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significantly lower (which denotes people assessirgnselves to be healthier) when individuals aleed the US
version first, while the average answer to the @&iwn is statistically significantly higher (inditng people assess
themselves to be less healthy) for those who wekedaithe WHO version first. This suggests a pd#yitihat

individuals’ responses are influenced by the sequeimg of the questions they are given

C. Concordances

This section revisits Jurges, Avendano, and Mdo&eh's [2008] original observation that despite
differences in individuals’ responses either scabelld be used for inference, in light of the abaesults
documenting the influence of the ordering of the wersions of the self-assessed health questiomvegtigating
the following questions: Do individuals answer Hzne word to both versions of the self-assessaithhguestion,
despite being presented with a different scale #which individuals are more likely to compare thieealth to
others of their own age and demographic backgrousitig a fixed numerical level as a reference poegardless

of the wording of the response options?

To answer these questions, we divided the sampdefour (mutually exclusive) concordance categofie
(a) word concordance, defined as the weighted ptigmoof the sample that answered exactly the sam@s to
both the WHO version and the US version of the-as#fessed health question (for examfiimod” as a response
to both versions), (b) numerical concordance, defias the weighted proportion of the sample thatvared both
versions of the question using the same number g€fample, response option 3 to both versions, a¢tho3
corresponds tdGood” in the US version, antFair” in the WHO version), (c) discordant responses, @hd
responses where there was no basis to compare rdance. As explained above, because of differeirtes
translations the number of response options usddteymine word concordance differs across coumntrie general,
word concordance is based on the four responsergptihat are the same in both versions of theassléssed health
guestion, but for a few languages, word concordaaceonly be based on two or three response opti@isare the
same, due to differences in wording. For this seadirges, Avendano, and Mackenbach [2008] réestritheir
sample to only the five countries for which all fa@sponse options were the same (i.e., Austrian@ey, Greece,
the Netherlands, and Spain). In this study, we taklightly different approach. For exampleoiingone in France
answered3. Moyenne” (English:“3. Fair” ) to the WHO version antfl. Acceptable” (English:“4. Fair” ) to the
US version of the question, we prefer to remainoatin as to whether this person is word concordarrench,
although s/he would have been word concordantherdanguages. Therefore, the group of peoplevfaym this
situation holds is treated as a separate groupelyatmat there is no basis to distinguish whettoeneone is word
concordant. Finally, the individuals that gave ebetely different answers to both versions of theesjion are

categorized as “discordant”; that is, they dostaiw any evidence of concordance at all.

16 Jirges, Avendano, and Mackenbach [2008] did sdangesimilar, considering literal and relative condance, where in their construction the
two types of concordance are not mutually exclusive
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A slight difficulty arises in attempting to categm those individuals whose first response is egith
“Excellent” to the US version (8.6% of those who receivedUlseversion first, or 4.3% of the overall sample) or
“Very bad” to the WHO version (1.2% of those who receivedwheO version first, or 0.6% of the overall sample),
as they do not have the opportunity to select #mesresponse when subsequently asked the secaidnvef the
self-assessed health question. It is possiblerdsgtonding with the same numerical selection (Wwldctreated in
our analysis as being “numerically concordant”jdat reflects a desire to respond with the sametexard but the
inability to do so. To the extent that this theref means that some of the individuals whom wesitflass
numerically concordant are mis-classified (becahey are really word concordant), the results sthdod biased

against finding a difference between the two codance types.

Based on the definitions above, 55.7% of the tethple is word concordant, 30.6% is numerically
concordant, 9.1% of the sample is discordant, anti6% of the cases we had no basis to distinchesiveen word
concordance and discordance (these numbers arenshdvable 5). To identify differences in concanda between
subgroups, the sample is split out by various sdeimographic characteristics. The distributiorihef proportions
of individuals that fall into each of the four cateies, by these different socio-demographic charestics, can be
found in Table 7. There is a striking differenneconcordance patterns in the Scandinavian cosntiative to the
European continent. Word concordance is much ldwédenmark and Sweden (31.6% and 32.5%, respégtive
compared to the overall word concordance of 55.7#)ile numerical concordance is much higher in ¢hes
countries (50.1% and 53.3%, respectively, comp&oe80.6% overall). This suggests that Scandinaviend to
rank their own health more in relation to other gleathan those in other parts of Europe do, suggest more
relativistic focus. The fraction of people for whdhere was no basis to distinguish due to wordiffgrences is by
far the largest in France (18.5%) due to only hgimo responses of word overlap between the twsioes'’ It is
important to keep this in mind when comparing woothicordances across countries; that a lower wandardance

for some countries may reflect fewer available gaties for comparison.

Dividing the sample by gender, it seems that fesare statistically significantly more word corcamt
and less numerically concordant than males (wigniBtcance probability less than 1%), although tliféerence is
only about two percentage points for both word antherical concordance. Dividing the sample inte ggpups,
word concordance seems to be first increasing vgeample turn older, and then decreasing again frgen6b. In
contrast, numerical concordance appears to degfitheage. Consistent with intuition, the percemtad individuals
that is discordant increases from 8.7% at age 5@532%.9% at age 70-75, perhaps indicating greafécudty as
individuals age in remembering what they answehedfirst time. That the proportion of respondentshe “no
basis to distinguish” group increases with ageeml the facts that more of the lack of word oyedacurs in the

less healthy categories and that health declingsage.

¥ The maximum number of response categories of weedlap is four; therefore, in the table, there ao individuals from Austria, Germany,
Greece, Netherlands, and Spain in this concordgrmep. For all other countries except France,ettee three response categories of word
overlap. The sample was also split by languageofg®sed to country, because in some countriespleulanguages were used and some
languages were used in multiple countries of ingevy. Of the four languages in which there is agiloility of being in the group where there is
no basis to distinguish (Danish, French, Italiad Swedish), the proportion is only very large irreh (18.6%); it is below 7% for the other
three languages.
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Looking at different levels of educational attagmh, we find that the percentage of discordancthés
highest among individuals with the lowest educatlolevel. Word concordance increases when thel lefve
education becomes higher, but then decreases &gamnlevel 4 onwards (those beyond having a higiest
degree). Numerical concordance is around 8% hifgiltendividuals in the highest education leveksvéls 5 and 6,
university degree and above) relative to thoséénlowest (level O, pre-primary education). Fatividuals in the

group of “other” education, like special educatidiscordance is similar to the group with educatexrel 0.

According to individuals’ self-reported maritalagis, numerical concordance is a bit higher forriaar
people (30.9% versus 29.6%, p = 0.054); discorgasctatistically significantly higher for singteople (9.7%
against 8.8% for married people; p = 0.034). Hyndfl we divide the sample according to countryoaiigin, we see
that word concordance is about three percentagetspbigher for individuals that were born in theustry of
interview (a statistically significant differenge,= 0.007). In contrast, there is no statisticalbnificant difference
in numerical concordance between those that migretethe country in which they currently live arftbse that

were born there, suggesting that numerical scatgslma preferable when surveying non-native poputati

As we have seen in Table 6 above, some imporiffetehces regarding the distribution of resportsethe
self-assessed health questions seem to arise degamdwhich version of the question was asked.fitsis also the
case that concordance patterns vary according tohwersion was asked first: in Table 8, the sanipldivided
between those individuals who were asked the WHGiee first versus individuals who were asked tt&# \@rsion
first; the distributions along the 25 possiblep@sse combinations are given. Numerical concorelénstatistically
significantly higher for the subsample that waseaskhe WHO version first (35.9%, versus 25.1% foe t
individuals who got the US version of the questfisat). In contrast, those who received the USsi@r of the
health question first and then were asked the WEIGign are more word concordant (58.8% versus 520r¥hose
that answered the WHO version first; this differelg also statistically significant). Discordansdour percentage
points higher in the group that was asked the USime of the self-assessed health question first1lh versus

7.1%). Overall, the distribution of response opidiffers substantially across the two groups.

IV. Determinants of Differences in Self-Assessed ldkh Responses

Jurges, Avendano, and Mackenbach [2008] use asremdprobit model to identify determinants of
responses to each version of the self-assesseith lgg@istion. Having documented differences in sordwiduals’
responses to the two self-assessed health questimhthat those differences might arise from witjakstion was
asked first, we now consider whether observablsfagnight explain those differences. Table 9 amst results of
an ordered probit regression where the dependeiatola is the difference between the responsesedvwo versions
of the self-assessed health question. To be npmefic, the dependent variable is equal to theoese to the US
version of the question minus the response to tt#OWersion of the question, resulting in a possiaege of

responses between -4 and 4, although not all dess&iues are equally likely. For example, thdadédnce is equal
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to zero for numerically concordant individuals @%. of the sample) and one for word concordant iddi&ls
(55.7% of the sample) and those for whom there meabasis to distinguish (4.6% of the sampfe)Therefore the
differences are consolidated into four numericalges: <0, 0, 1 and >1, where <0 and >1 both cooresgo
discordant individuals. To allow for the possityilof dependence on the ordering of which versiais asked first, a
dummy variable equal to one if the US version walsed first and zero otherwise was interacted withfull set of
explanatory variables. Under the null hypothebat the ordering of the two versions of the seffessed health
qguestion does not matter, we expect the coeffisiaitthe variables for the two subgroups to be shme,

corresponding to a test that the coefficients bthalinteracted variables are jointly equal toozer

The results of the estimation of this ordered jiraimdel can be found in Table 9, along with maadjin
effects for each stratum. To give an idea of therpretation of the variables: the significantfiorent of 0.068 for
females means that for women, compared to mendiffegence in answers on average will be largeyjrgathat
women tend to represent themselves as less healttby asked the US version, as compared to the Wet€lon,
than men do. However, this effect seems only fgyafor women that were asked the WHO version firgihe
significant coefficient for females that were askleel US version first is of nearly equal and opeosign, indicating
that there is no significant difference between raed women that were asked the US version firdte marginal
effects associated with being female indicate thase who were asked the WHO version first arep&i@entage
points less likely to be numerically concordantpledent variable = 0) and 1.6 percentage pointe rikely to be
word concordant (dependent variable = 1) than és¢ of the sample. Overall, we see that therdaage country
effects, and also the health and cognition varg@bielp to explain the difference in the responsethé¢ two self-
assessed health questions. The latter suggesthehiaealth and cognition questions that were chgkdetween the
two self-assessed health questions have an influenchow people respond to self-assessed healtiope So,
the questions asked in the health section of tteeview may cause individuals to adjust their rexeoto the second
self-assessed health question, if they, for exangaleclude that their actual health is not as bradsogood as they

thought it was when answering the first self-assg$sealth question.

Importantly, the results clearly demonstrate thiaich question was asked first matters, as a W&t for
the joint significance of all coefficients on thetéracted variables givesy&statistic that is equal to 532.720 (p <
0.001). The difference in responses to the twsigas depends on which of the two versions an iddal was
asked first. The next section considers the detemnts of the responses to the self-assessed lgpadttion, first by
including both the first- and second-asked questionthe analysis and then by restricting the aiglyo the

responses to the first question only, prior tovidtlials being asked the battery of health-relategstions.

8 That is, in terms of the difference in responsatsvben questions, the “no basis to distinguish’zapgimilar to those that are clearly word
concordant.
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A. Determinants of Self-Assessed Health

Having documented that the differences in respodseend on which version of the self-assessedhealt
question individuals were first asked, we now cdesithe implications for inference regarding headtlated
behavior. Our approach follows, for example, Hadgz-Quevedo, Jones, and Rice [2005] and Meijeptdym,
and Andreyeva [2011], where self-assessed healthtegjorical variable denoted Byis assumed to depend on an

individual's underlying, unobserved (latent) geménaie” health,y*. True health is assumed to be of the form

Yy =Xpt,

where X is a matrix of explanatory variables, e.g., déf@r health variables, cognitive variables and socio
demographic controlg} is a vector of parameters ands a vector of error terms for all individuals.hén, self-

assessed health and true health are assumedetateelrin the following way:
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e.g., individuals respond option 2 to the self-ased health question if their underlying true heatbetween some

threshold parametets andr,.

If the relationship between possible determinaffitself-assessed health responses is invariahetatioice
of descriptions attached to those responses, tieendefficients on those determinants should besénee whether
the US version or the WHO version of the quest®mused. To consider this invariance, Jirges, Aarodand
Mackenbach [2008] performed cross-equation testhemoefficients from two ordered probit modelagavith the
WHO version as dependent variable, and the otheh whe US version as dependent variable), without
distinguishing which version corresponded to thstfiand the second-asked question. They founa statistically
significant differences in the coefficients betwdka two models using slightly different (and fejveariables than
in this paper; from their analysis, the coefficeoh age, chronic diseases and countries diffeifgigntly (at the
5% level of significance)’ Because our list of variables and sample diffessn theirs, we first replicate their
approach including both self-assessed health qumsstivithout distinguishing which version was aslfiest and

similarly find statistically significant differense(at the 5% level of significance) between the ggoations in the

19 As noted above, their analysis was limited to fiféhe eleven wave 1 countries.
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coefficients corresponding to a number of variablgender, country of interview, chronic diseassgsight, and

hearing (see columns 5 and 6 of Table%0).

The preceding analysis combined all responsesadMHO question (respectively, US question) togethe
regardless of whether it was the first or seconeistjan asked of the respondent. To consider whélieeorder in
which the questions were asked is important, westanated the ordered probit models by separabelysing solely
on the responses to the first question individwedse asked and then similarly on the responsesdasécond
guestion. The sample is therefore split in eagnewsion into those that answered the WHO quefitstrand those
that were first asked the US question; coeffigenftthe determinants of the responses to thestigne are then
compared. When considering only the first askedlthequestion in the analysis, only the coefficieoin the
countries and eyesight are statistically signiftbadifferent at the 5% level across the two equadi (see columns 1
and 2 of Table 10). In contrast, when the dependariable is instead the responses from the seaskedd health
question, many more coefficients are statisticalpnificantly different between the two models: nder, health
symptoms, self-assessment of ability to see thigtose distance, self-assessed hearing, andatitam in addition
to the difference across countries that was presemt with the first-asked question. This incrdasggnificance of
many covariates when the self-assessment occerstladt battery of health questions suggests thay d#éferences
in the responses to the two versions of the seléssed health question arise during the courdeeddurvey, rather

than being apparent at the beginning. We retuthisoobservation later in the paper.

B. A Model to Describe Concordance Type

Having documented determinants of the response&etor the self-assessed health question, we use a
probit model to identify factors that influence thieelihood of word or numerical concordance. Tdependent
variable is again denoted gswhere, for example, in the model that explaingdvooncordancey = 0 means that
someone is not word concordant, whergas1 means that an individual is word concordargjnailar model and
notation is used to explain numerical concordarités again assumed that there is some underlgitent variable,

y*, which denotes the (continuous, but bounded betveeeo and one) probability of being word (respesii,

numerically) concordant. This latent variable degseon various covariates that are capturext in

y'=Xpts,

whereg is a vector of error terms assumed to be norndifiiributed. Then, word (numerical) concordangeis

assumed to be related to the latent variable &®ifsi

20\We do not find significant differences in age bate that our age range is smaller than that ugedityes, Avendano, and Mackenbach [2008].
At the 10% level of significance, they additiondilyd a significant difference in the coefficierds education while we do not in our sample. At
the 10% level of significance we also find a sigrint difference in the coefficient on word recalijs variable is not included in Jirges,

Avendano, and Mackenbach [2008].
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_{1 ify* > 0
"l 0 otherwise,

so that, because of the assumption of normaligyptiobability of being word (numerically) concortl@equal to
Ply =1 |X] = ©(X'f).

The estimation uses the full set of socio-demogmagtealth, and cognitive explanatory variablesnc&
the assignment to which version of the self-assehsalth question was asked first may have anenfie on being
word or numerically concordant, a full set of vates interacted with a dummy variable (equal to drtee US
version was asked first and zero otherwise) isunhetl. In the case that there is no difference éetmthose who
received the WHO version first and the ones wheiwed the US version first, the coefficients of theeracted

variables should all be zero.
1. Word concordance

The estimates from the model for word concordaareegiven in Table 11, along with associated maigin
effects. Women have a significantly higher probigbof being word concordant, compared to men, aratried
individuals are significantly less likely to be wdorconcordant (6.7 percentage points less likelyetde held
constant), the latter less-so if they have highwetth. The coefficients on the interaction terassociated with
these characteristics are significant and of oppasgn, indicating that the effect is more pronmdhamong those
that were given the WHO version of the self-assk$malth question first. There are also largeedéfices across
the countries (France is the omitted country), =test with the fact that only two response opticosrespond in
French. Therefore, most countries have a largavglility of being word concordant, compared toreewith the
two already-noted exceptions of Denmark and Swedemprisingly, those residing in Italy and Spainaddition
have a statistically significantly higher probatyilof word concordance if asked the US versiorhef $elf-assessed

health question first, around six percentage pdirgher than the rest of the sample.

Regarding health, the more symptoms one has, #selilkely one is to be word concordant; thereds n
significant difference between those that were éigke US version first and those that receivedwhitO version.
Chronic diseases statistically significantly loviiee probability of being word concordant among shegroup that
is asked the US version of the self-assessed hgadtbtion first; they do not appear to influerfoe probability of
word concordance among the WHO-first group. Incales, better eyesight and hearing (relative @oothitted
category of‘Good”) are associated with a statistically significarltbyver probability of being word concordant.
What may be surprising, however, is that in songesahaving worse eyesight and hearing is als@iased with a

statistically significantly lower probability of by word concordant. This may reflect responseharing; that
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respondents are often drawn to tkeod” category (note that in both the US and WHO versiawver 40% of the

sample selected this respon$e).

Turning to the cognitive assessments, individwet® assess themselves to hdxcellent” self-rated
writing skills are statistically significantly lesikely to be word concordant, if they were givére WHO version of
the health question first; the effect ‘@xcellent” self-rated writing skills is not significant if ¢hUS version was
asked first. Word recall is shown to be related/twd concordance; if an individual is only alder¢call fewer than
four words out of a list of ten directly after thverds have been said, s/he is statistically sigaifily less likely to be
word concordant on the self-assessed health questiegardless of which version of the question giasn first.
Also, a high numeracy score is associated with ghdri likelihood of word concordance, suggestingnitbge
complementarity between numeracy and literacy;ontrast, depression is strongly significantly negdy related
to word concordance, particularly if one is askeel WHO version of the question first. To the ektbat depressed
individuals are biased towards pessimism in theflook, it is possible that this pattern refledtsit ability to select

the least healthy WHO category initially, for whittfere is no corresponding US-version category.

Across all of the covariates, many interacted ficiehts are not significant, suggesting that tmdeo in
which the two versions of the self-assessed hepldstion were asked does not matter in the prababil word
concordance, although a Wald test of the jointifiance of all the interacted variables is equall91.380 with a
corresponding p-value that is smaller than 0.00Aguay’ distribution. This means that statistically speakibeing

asked the US version first does in fact mattetHerprobability of being word concordant.

2. Numerical concordance

We also estimated coefficients for the probit mofdelthe probability of being numerically concordan
again with the same explanatory variables (Table 1Bemales are statistically significantly leskely to be
numerically concordant compared to males, althotigh difference is primarily apparent among thodwovare
given the WHO version of the question first. Imtrast to the factors affecting the probabilitynafrd concordance,
marital status has no significant relationship e tprobability of numerical concordance. Not sisipgly,
individuals interviewed in the Scandinavian cowegr{iDenmark and Sweden) have a statistically sggmifly higher
probability of being numerically concordant thammgsh in France (the omitted category), even moréheee in
Denmark who were given the US version of the qoedirst. Those interviewed in Belgium also hav&atistically

significantly higher probability of being numeritatoncordant than those in France; this increkmses not depend

2 To consider this possibility, we computed concoms between the US-version of the self-assessaith lguestion and the explanatory
variables that also use this scale for elicitingpmnses. Among those that respontfgolod” to the self-assessed health question, about Isalf a
respondedGood” to the questions on eyesight and/or hearing aftl @@sweredGood” in evaluating their reading and/or writing skill3he
number of individuals in our sample that resporitfedod” to all five variables that use the US versionhef tlescriptors is 1,188, or 5.4% of the
sample.

2 QOut of all depressed individuals that were askedWHO version first, a weighted proportion of 4.6Blse'Very bad”, as compared to 0.6%
among the non-depressed, corresponding to apprtedyril 2 individuals.
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on which version of the question was first ask&tiere is no evidence of statistically significamiuences of either
education level or income/wealth levels on the phility of being numerically concordant. Having nbronic

diseases and no other symptoms also makes peoptelikely to be numerically concordant; the heathdne is,
the higher the probability of answering the samsitim on the five-point scale to both self-assdskealth

questions. As with word concordance, eyesightlzeating seem to be important determinants: beyesight and
hearing increases the probability that one is nigally concordant, in some cases more so when ®fiest asked
the US version of the question. When the US vareitthe health question is asked first, individuaith excellent
reading skills are statistically significanthyore likely to be numerically concordant and individaiaith excellent
writing skills are statistically significantliesslikely to be numerically concordant, than if thetNU version was
asked first. Regarding the word recall, those fEomo could not recall more than four out of teores directly
after the words were said are more likely to be atically concordant (recall they were less liketylde word

concordant in the previous regression), comparettheopeople who recalled five or more words; fthisreased
probability is statistically significant for thos¢leat were given the WHO version of the self-asskésalth question
first. Perhaps counterintuitively, individuals wificst responded to the WHO question and had arhaderacy
score (score 1 out of 5) also have a statisticgithpificantly higher probability of being numerialconcordant.
Finally, those that score highly on the depressiceie have a statistically significantly higher mability of being

numerically concordant on self-assessed healths dffect does not appear to depend on which versiothe

question was asked first.

Although some of the added interactions with th@uded dummy variable that controls for when tHg U
version of the health question was asked firstsageificant, most of them have an opposite sigthst the overall
effect of the factor is reduced. In many caseis, ghggests that being asked the WHO version ofjtiestion first
results in statistically significantly different girabilities of numerical concordance than when W version is
administered first. The Wald test of joint sigo#hce for all interacted variables is equal to 280.(p < 0.001)
indicating that the probability of numerical condance is also affected by which version of the thegliestion is
asked first. This is consistent with what we alyeabserved in the descriptive statistics, thatrgdr fraction of the
sample is numerically concordant if the WHO versieas asked first, compared to those that were aied)S

version first.

V. Subsequent Health Assessments and Outcomes

Although the finding that there are differencesself-assessed health depending on the wordingneof t
survey question and the order in which the questEme asked is novel and somewhat fascinatingrethdts are
primarily of interest to the extent that such diffieces influence inference with respect to behalimutcomes. We
therefore investigate whether information from SHARave 1 can be used to predict outcomes in wasaedif

concordance information might improve such predrai
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Self-assessed health in SHARE wave 2

In the second wave of SHARE only the US versiothefself-assessed health question was &Sk&dr the
sample of 14,768 individuals for which key explamgtvariables are present, changes in responsesbatwave 1
and wave 2 are compared; summary statistics anersirocolumns 1 to 3 of Table 13. Out of this sé&n@d8.4%
answered exactly the same number to the self-asbészalth question in both waves; 20.9% report gatves to be
healthier (i.e., gave a lower number) in the seasade and 30.7% indicate that they became lesshye@le., gave
a higher number) in the second wave. Across cmstthose in Greece had the largest persistenselfiassessed
health (55.6%) between the two waves, and a greabdgortion of those in Sweden had a decline ifiasdessed
health than in other countries: 40.8% indicatedrpobealth in the second wave. Another interestesylt is that
there seems to be a U-shaped relationship betweenhange in self-assessed health and age. Imittde age
group (60 to 64 years), most people reported béeith in the second wave and the proportion aipfeethat
reported worse health was the smallest in thisgroampared to the other age groups; the youn§gb(54 years)
and oldest (70 to 75 years) age groups reportedthiest became less healthy compared to the othergemups.
Generally between the two waves, there seems ttitthee variation in changes in self-assessed healting

demographic lines.

In the second wave, individuals were also askedjtiestion‘Compared with your health when we talked
with you in {month and year previous interview},ukbyou say that your health is better now, abda $ame, or
worse?” The distribution of each of the three answerstmafiound in columns 4 to 6 of Table 13. Compatimg
responses to this question to the change in setfsaed health over the waves on an individual basig 48.7% of
the individuals gave consistent responses to tle guestions (column 7). On aggregate, when askembsess
changes in health in this way, individuals are mieds likely to indicate health improvement thare evould infer
by comparing responses to the five-point self-assest scale between the two waves. Specificallgr the whole
sample, only 5.6% respond&8ietter” to this question, while 20.9% appeared healthieerwcomparing the wave 2
response to the self-assessed health questioritoetirlier wave 1 response. There are also difiegs in response
patterns to the two questions by country. Onlyd & respondents in Greece indicated that theiltthdad gotten
“Better”, despite 20.2% selecting a number from the fivimtpscale that was lower (meaning healthier) tHeeyt
had in wave 1. The country that had the largestbar of respondents selé®etter”, Sweden, had the largest

proportion of individuals (40.8%) select a highember (indicating worse health) using the five-paicale.

Interestingly, in all cases, both overall andwigéspect to each of the covariates consideredjc migher
proportion of individuals (67.0%) reported thatithieealth was‘About the same”as two years earlier when the
question was phrased in that way than actually ersivthe same number in response to the self-assbssilth
guestion using the five point scale (48.4%). Tiigerhaps not surprising; individuals were notireled what their

wave 1 response was when asked the wave 2 questibit is hard to imagine anyone would remembert ey

2 n wave 2, individuals were also asked to ratér thealth on a scale of 0 (worst) to 10 (best).
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had responded two years prior. The distributionesponses by age for the question asking howtheathpares to
wave 1 is more consistent with intuition: the petege that answeretiAbout the same”is monotonically

decreasing with age (from 72.8% at age 50-54 t8%%t age 70-75), whil8Vorse” is monotonically increasing
with age (from 20.9% in the youngest age groupaf#.4% among the oldest). So it appears thatthgists a
substantial difference between the inference thatildv arise when comparing responses to self-asbdssalth

guestions between waves versus an analysis ofutbgtiqn in which individuals are actually askedompare their
current health to their health in the previous wavguch differences likely also affect predictiafsassociated
behavior. The next section considers how selfssezbhealth changes over time and whether thesgehaelate to

individuals’ initial state of health, cognition andncordance, as measured in the first wave.
A. Changes in Self-Assessed Health

Because the WHO version of self-assessed heakmataasked in SHARE wave 2, this section focuses o
the change in the US version of self-assessedhhbattveen wave 1 and wave 2 and the incrementatilcotion
that specific sets of variables make to this changeg the wave 2 sample of 14,768 individualecdise only 194
individuals have an absolute change that is grahter two (changes in self-assessed health raoge # to 4),
these individuals were grouped with other categori@herefore, the possible values associated avithange in
self-assessed health between waves are <-1, 110031, where a positive change means that indalglassessed
themselves to be less healthy in the second wadearegative change denoting an improved heal#ésasgnt in
wave 2. These five possible outcomes are usetkeagependent variable in an ordered probit regrassd find out
which variables influence changes in self-assessadth. First, only socio-demographic variablege(agender,
country of birth, marital status, country of intew, education and income) were included as expéapaariables,
then changes in all health and cognition variabktsveen the two waves were added (number of chiis@Eases
and symptoms, self-assessed eyesight and heatintpear of times seen a medical doctor, self-asseasseting and
writing skills, word recall, numeracy score, origiin to the date and depression score), and ithttek regression
the dummy variables to indicate word concordanasgmerical concordance and discordance in wave 1 were
additionally included. The first two of these reggsions were also performed for the four differemicordance
subgroups: the individuals that were word concarifamwave 1, the ones that were numerically conaontdthe ones
where we had no basis to distinguish between woddren-concordance, and finally the ones that wieseordant

in wave 1. The pseudo®Rof all these regressions can be found in Tahl&*14

Although earlier many socio-demographic variablege significant determinants of the response¢o t
self-assessed health question, they have virtumllexplanatory power regardirdpangesin self-assessed health
between waves 1 and 2. After controlling for chema health and cognition between the two waveweler, the

pseudo-Bs rise substantially (from 0.002 to 0.049 in therall sample). Interestingly, if we split the saenpf

% In the interest of space, because the regressimmtain a large number of covariates and our mirést is on the incremental explanatory
power of the groups of variables, the regressisaltg are omitted and only the pseuddsRreported. Complete sets of results for altesgions
are available from the authors on request.
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individuals by concordance type and consider thplagratory power of the changes in health and cimgnit
measures, the pseuddsRare more than 33% higher than when the sampesoanbined (the lowest is 0.065 for the
word-concordant subsample). Word concordance, noateconcordance and discordance are similar imgeof

the pseudo-Rfrom the ordered probit regressions including ba¢mographic variables and changes in health and
cognition measures but for the regression on thegkafor whom there was no basis to distinguisivave 1, the
fraction of variation that is accounted for is mutgher (the pseudo®Rs 0.169%° In the overall sample, adding
the three dummy variables for concordance to thsting set of over 60 variables (mostly binary) tbe whole
sample, the pseudo*fcreases by over 85% from 0.049 to 0.092. Thesetappears to be evidence that knowing
an individual’s concordance type in wave 1 providg@srmation on how that individual will respond the self-

assessed health question in wave 2.

In addition, the results from these regressiomslzEused to generate a predicted distributioregfponses
to self-assessed health in wave 2. Using the peteamof each probit model, the predicted distidsuover the five
possible changes in self-assessed health was cedhfaurt each individual, each individual is thesigeed to the
group associated with his/her highest probabilityoag the five changes. By calculating weightedoprtions over
all individuals in the sample, a predicted disttiba of responses can be obtained for all threeessjons (first
using only socio-demographic variables, then addimanges in health and cognition, and then inclydireasures
of concordance in wave 1); actual and predictettidigions can be found in Table 15. Despite thlatively low
explanatory power of the variables in the regressidor all three the actual and predicted distidns are fairly
close? Another metric that can be used to evaluate teeeinental contribution of the added covariateshés t
proportion of individuals for whom the predictedacige (defined as above, where an individual isgassi to the
change given the highest probability among the figssibilities) is equal to the actual change. therregression
model that includes only socio-demographic factarsyeighted percentage of 48.4% of the sample esdligted
correctly; this increases to 50.4% if all variahlencluding concordances, are included, represgmti4% increase
(i.e., 236 additional individuals). Nonethelesslyoabout half of the individuals in the sample gmedicted

correctly, despite the overall predicted distribotbeing quite close to the actual distribution.
B. Probability of a major health event
As noted above, the primary reason the differemefiave documented may be important to researehers

because failure to account for them may lead toriect inference. This section explores this fobsi by

considering a specific outcome, the probabilityaomajor health event in the two years after thst finterview.

% This may reflect the smaller sample size assatiaith the population where there was no basisstinguish between types of concordance.

% The predicted proportions to the five responsesat@dd up to one for the two most expanded reignes, because in these cases some people
were predicted to respond outside of the rangedfample, someone who answef&dPoor” in wave 1 and has a predicted change of 1 is
therefore predicted to answer a “sixth” respond@oomow). The proportion that falls outside tlamge is not very large; it is equal to zero for
the first model, 0.002 (32 individuals) for the sed model and 0.005 (52 individuals) for the thirddel.
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Controlling for individuals’ state of health andgration in the first wave, we consider whether thelusion of

concordance improves prediction of these events.

In order to investigate the effect that concordaimformation and survey design might have on griee
regarding health outcomes of interest, the occogenf five major health “shocks” in between the twaves of
interview are considered: (a) heart attack, (lbpks/being diagnosed with cerebral vascular dise@9ebeing
diagnosed with cancer, (d) having suffered a higtfrre, and (e) death. Due to the small sampbs sissociated
with each of these events, a single dichotomoussigris constructed, equal to one if an individueggorts having
experienced at least one of these five major healéimts between the waves, and zero otherwiset, Besequence
of five probit regressions is estimated, each whik binary variable as dependent variable. Infitts¢ regression,
only socio-demographic explanatory variables weduided in the regression. Next, baseline varg@able health
and cognition from wave 1 were included. In thiedtmegression both versions of the self-assessaétthquestion
in wave 1 were added, while for the fourth regmssa full set of interacted variables (i.e., altluded variables
interacted with a dummy variable equal to one é ifdividual was asked the US version of the se$feased health
guestion first and zero otherwise) was includethally, the three dummy variables for concordancevave 1 were
added. These five regressions were performedhfomthole sample, as well as estimating the firat igsing the

four concordance subsamples.

Results in terms of pseuddsRcan be found in Table £6. Again, explanatory power is improved by
dividing the sample into four groups according tmaordance in wave 1, although the sample sizes leatpo
small for the groups that were discordant and whieeee was no basis to distinguish since by thetlfioregression
over 120 variables are included; the pseude{ere are very large compared to the other grows. focus the
discussion, therefore, on the results from theal/sample; results from the subsample regressiomsgjualitatively
similar and if anything more significant. Thereaisarge increase (from 0.044 to 0.074) in pseutiotien health
and cognition information is included in the regies. Additionally including both responses tofsmsessed
health in wave 1 improves the pseudbaRother 1.6 percentage points. Controlling foethler the US version of
the question was asked first increases the pseitig-&similar amount. Finally, even after contralifor the self-
assessed health questions and which was asked:irgtordance in wave 1 has some additional exfganaower
(pseudo-Ris 0.109).

As with the changes in self-assessed health baetweee 1 and wave 2, predictions regarding suffedn
major health event were made. In the overall sempj075 out of 15,314 individuals (which include 15,052
individuals of our wave 1 sample that were re-wigred in wave 2, plus the 262 individuals thatdditween
wave 1 and wave 2) experienced a major health dvetmieen wave 1 and wave 2, which is equal to ghted

proportion of 0.074. Therefore, after predictihg fprobability of having a major health event facle individual,

27 As with Table 14, in the interest of space, beeall® regressions contain a large number of cdeariand our main interest is on the
incremental explanatory power of the group of Jalga, the regression results are omitted and d@lypseudo-Ris reported. Complete sets of
results for all regressions are available fromatthors on request.
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those individuals with the largest predicted prolitéds (corresponding to 7.4% of the weighted s&jhpvere
assigned to have had a “predicted” major healtimev&his was done for all five regressions (onutmle sample),
from which the proportion that was predicted caityewvas computed for each regression (Table 17hekVonly
socio-demographic variables were included in theleho87.7% were predicted correctly, up to 89.3%emlall
variables were included, up to and including thenthy variables on concordance, an (unweighted) asaef 203
individuals. In the model with only socio-demognapcharacteristics as explanatory variables, dyp% of the
individuals who actually had a major health evemravpredicted to have one; in the model with aliakdes
included the model correctly predicts 27.8% of thesents. Overall, it seems that incorporatingeases to self-
assessed health questions and concordance informati prediction models may lead to improved infiee

regarding the probability of experiencing majorltieavents.

Conclusion

This paper has considered how responses to safsad health questions are formed and whether igher
information in such responses for predicting heb&haviors and outcomes. Using a unique featutieeofirst wave
of the longitudinal SHARE dataset, where participamere twice asked to rate their health accorting five point
scale, immediately preceding and then following adtdry of other health-related questions, each twith a
different set of words used to describe the pooristhe scale (the choice of which set was asked Eeing
determined by random assignment), we find stroffgréinces in responses depending on the sequeatihg two
questions. In particular, despite verifying theeation of random assignment across a variety tdmial covariates,
we find a statistically significant difference b&t@n the average response to each version of tti@uedepending

on whether it was asked prior to the battery oftheguestions or afterwards.

The results expand on the work of Jurges, Avendand Mackenbach [2008] who concluded that despite
differences in the response patterns, the two fuesteflected the same underlying health charsties and
therefore could be used interchangeably for infegerin contrast, our results document that thedeabes are not so
interchangeable once one considers which versiothefself-assessed question was asked first. Notale
demonstrate that not only does inference regardimgndividual’s self-assessed health differ acaaydio the

sequencing of the question but that these differelepend on observable characteristics.

The paper also considers whether there are differein the proportion of individuals that corresppao

one of four concordance types depending on thetigmesrdering and finds that:

(1) Although those who are word concordant are morgyliko be women, single, living outside Scandinavia
healthier, not depressed, and score highly on wexdll and numeracy tests, the sequencing of thetiqun
versions does not seem to influence the probalufityeing word concordant;

(2) In contrast, those who are numerically concordaatnaore likely to be depressed, living in Scandiaav

and have worse memory than the overall samplejcpkatly among those who were asked the WHO
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version of the self-assessed health question(Btgt, men were more likely to be numerically cademt
when asked the WHO version first; there was néedéhce in the numerical concordance proportions of

men and women among those who were first-asketd gheersion).

While the patterns of differences in both the dateants of responses to the self-assessed hasttion
and the responses themselves are interesting,uesion that perhaps matters the most is whethsrpibssible to
adjust the responses or control for their diffeemnim a way that leads to better inference reggridealth outcomes
of interest. To investigate this further, we atemsidered the second wave of the SHARE datasetrenddthough
only the US version of the self-assessed healtlstiue was asked in this wave, an additional subjedbealth
question was asked that had an embedded referenue(pe., “relative to 2 years ago”, as opposedhte more
absolute frame suggested by the five-point scal€)mparing the change in self-assessed healthekaetwaves 1
and 2 (“transition differences”) to the new refarefbased question, we found that in comparison latwhe

transition differences would indicate, the respsrteehe new question were:

(1) For more than half of the respondents not condistéh the transition difference responses;
(2) Much more likely to indicate that individuals’ htalvas “about the same”;

(3) Only one-fourth as likely to indicate health impeovents;

(4) Less likely to indicate health declines (about 18%s likely).

These differences raise interesting questions daggmwhich type of survey instrument is more appiaip for use
in studies of transitions — those that use an absaicale (without reference to an earlier respooisthose that are

self-referential.

We then compared a sequence of models desigreglain the observed transitions in self-assessatth

between the two waves and found that:

(1) Socio-demographic variables alone do little to akpbkuch transitions;

(2) Adding health and cognition information improves #xplanatory power of regressions substantiallgne
more so when population is first divided into comznce subgroups;

(3) Knowing an individual's concordance group resultsa large increase in pseudd-Rndicating the
importance of taking concordance into account wingng to explain transitions;

(4) There is a close fit between the resulting predidistributions (across the five responses) andatteal
distribution of responses;

(5) Although the proportion of respondents whose wavwesponse was predicted correctly is only roughly
50%, there is a 4 percent increase when healthittmgrand concordance information is included ie th
regression (the latter are responsible for 75%af increase), as compared to a model that inclsideis-

demographic variables only.
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Finally, we considered the role of concordancernmiation, self-assessed health, and the sequenting
survey questions in predicting the probability ahajor health event and found that while both asEessed health
and the ordering in which the two versions of te-assessed health question were asked mattdrsrbttrms of
pseudo-R and the proportion of events predicted correatbncordance information does not seem to have much
additional explanatory role in the context of outes. This may reflect the overall difficulty ineglicting low
probability events, as well as the possibility timtich of the concordance information is capturea eiher

covariates.

In summary, this paper has demonstrated thatrirdton in self-assessed health responses is useéul
variety of different contexts. Our results emphaghe role that framing (as a result of variatigth respect to the
descriptors used to elicit the response) and qurestidering may have in effecting interpretatiortltdse responses
and suggest that it may be necessary to adjusbmesp to take into account such effects in ordéetter-interpret
self-assessed health responses. Through thesstradpnts, we may be better able to predict healthoouwes of

interest.
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Table 1: Sample selection

Wave 1  Wave 2
Total SHARE wave 1 (2004) 31,115
Usable sample last wave 22,131
- Not interviewed in wave 2 (2006) -7,079
- Israel -2,598
- Not between age 50 and 75 at baseline -5,739
- No individual weight -112 -31
- Not answered both health questions -118 -56
Total sample 22,548 14,965
Other independent variables
Demographic
- No marital status -1
- No level of education -3
Cognition
- No number of words recalled (first, second, or both times missing) -247 -91
- No numeracy score -44 -32
- Less than 6 out of 12 questions on depression answered -23 -11
Health
- No number of times talked to medical doctor last year -57 -42
- No self-reported eyesight distance (except for blind individuals) -23 -8
- No number of chronic diseases -13 -4
- No self-reported eyesight close (except for blind individuals) -3 -8
- No self-reported hearing -3 -1
Total sample without missing explanatory variables 22,131 14,768
Missing health behavior 22,131
No obese behavior 258
No drinking behavior 19
No smoking behavior 1
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Table 3: Omitted categories in regressions

Variable

Omitted category

Socio-demographic
Gender

Country of origin
Marital status
Country
Education level

Health

Chronic diseases
Symptoms

Eyesight

Hearing

Times to medical doctor

Cognition

Reading skills

Writing skills

Word recall

Numeracy score (1-5)
Orientation date (0-4)
Depression score (0-12)

Male

Not born in country of interview
Unmarried

France

Other education

2 chronic diseases
2 symptoms

“3. Good”

“3. Good”

0-5 times

“3. Good”

“3. Good”

5 words recalled

3 (in the middle of Good and Bad)
4 (Good)

0-3 (not depressed)

Note: In all regressions, information on the above variables is in-
cluded in the form of dummy variables; these are the omitted cate-

gories per variable.

33



Table 4: Self-assessed health in wave 1

0 ® ® @
Subsample Mean WHO  Mean US Difference  P-value vs. 0.690
Total 2.337 3.027 0.690
Country
Austria 2.233 2.839 0.607 0.016**
Belgium 2.141 2.824 0.682 0.755
Denmark 2.109 2.524 0.415 0.000***
France 2.246 2.992 0.746 0.040%**
Germany 2.399 3.116 0.717 0.291
Greece 2.123 2.838 0.715 0.370
Italy 2.491 3.162 0.670 0.498
Netherlands 2.140 2.818 0.678 0.656
Spain 2.450 3.176 0.725 0.259
Sweden 2.091 2.402 0.311 0.000***
Switzerland 1.864 2.552 0.689 0.981
Gender
Male 2.287 2.950 0.664 0.052*
Female 2.383 3.096 0.713 0.051*
Test for equality of means 0.000 0.000 0.000
Age group
Age 50-54 2.093 2.730 0.637 0.005***
Age 55-59 2.226 2.886 0.660 0.117
Age 60-64 2.348 3.060 0.713 0.238
Age 65-69 2.469 3.177 0.708 0.368
Age 70-75 2.632 3.381 0.749 0.005***
Level of education
Education level 0 2.798 3.539 0.740 0.234
Education level 1 2.523 3.236 0.713 0.180
Education level 2 2.351 3.032 0.681 0.675
Education level 3 2.295 2.999 0.705 0.353
Education level 4 2.053 2.710 0.657 0.581
Education level 5 and 6 2.013 2.640 0.628 0.001***
Other education 2.400 3.009 0.609 0.444
Marital status
Married 2.310 2.993 0.683 0.532
Single 2.403 3.108 0.705 0.408
Test for equality of means 0.000 0.000 0.032
Born in country of interview
Yes 2.322 3.011 0.689 0.923
No 2.467 3.165 0.698 0.806
Test for equality of means 0.000 0.000 0.559

Note: This table shows average responses to both (1) the WHO version and (2) the US version of the
self-assessed health question; column (3) shows the difference between the two averages and column (4)
contains the p-value corresponding to a test of whether the difference is statistically significant from the

overall difference of 0.690. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5: Distribution of combinations of responses, total sample

US version
WHO version 1. FExzcellent 2. Very good 3.Good 4. Fair 5. Poor | Total
1. Very good 0.062 0.072 0.017 0.000 0.000 0.151
2. Good 0.018 0.111 0.309 0.028 0.001 0.466
3. Fair 0.001 0.007 0.087 0.183 0.013 0.292
4. Bad 0.000 0.000 0.003 0.032 0.040 0.076
5. Very bad 0.000 0.000 0.000 0.001 0.013 0.015
Total 0.082 0.189 0.417 0.245 0.067 1.000
Word concordance 0.557
Numerical concordance 0.306
Discordance 0.091
No basis to distinguish 0.046

Note: By adding up the proportions along the diagonal, numerical concordance is obtained.
By adding up the proportions where the wording is the same for both responses and sub-
tracting the “No basis to distinguish” group, word concordance is obtained. In French, “No
basis to distinguish” is the sum of the cells (3.Fair,4.Fair) and (4.Bad,5.Poor); in Ital-
ian it is equal to the cell (4.Bad,5.Poor); in Danish (1. Very good,2. Very good); in Swedish
(8. Fair,4.Fair). Discordance is obtained by adding up all remaining proportions.

Figure 1: Distribution of responses for the two self-assessed health questions
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1.Excellent 2. Very good 3. Good 4. Fair 5. Poor US version

Note: This figure shows the distributions of responses to the two versions of the self-
assessed health question. The vertical axis denotes the proportion of individuals.
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Table 6: Descriptive statistics, by wording scale

(1) 2 (3) 4) (5) (6)
WHO first US first Test on Test on
Mean  Std.Dev. Mean  Std.Dev. means (p) vars (p)
Socio-demographic
Age 61.688 7.206 61.806 7.190 0.224 0.814
Female 0.537 0.499 0.532 0.499 0.392 0.933
Born in country of interview 0.918 0.275 0.921 0.270 0.357 0.045
Married 0.758 0.428 0.756 0.430 0.650 0.701
Level of education 2.612 1.515 2.579 1.508 0.109 0.646
In(Income) 9.002 2.946 8.982 2.959 0.622 0.652
In(Net worth) 10.942 4.237 10.955 4.221 0.824 0.698
Health
Number of chronic diseases 1.378 1.343 1.389 1.338 0.525 0.724
Number of symptoms 1.347 1.501 1.333 1.473 0.470 0.048
Self-rated eyesight 2.546 0.945 2.537 0.958 0.494 0.157
Self-rated hearing 2.482 1.022 2.468 1.019 0.320 0.727
Times to medical doctor 5.941 8.998 6.087 9.538 0.242 0.000
Cognition
Reading skills 2.276 1.104 2.294 1.111 0.225 0.485
Writing skills 2.430 1.164 2.434 1.154 0.805 0.372
Word recall (first time) 5.047 1.752 5.040 1.733 0.754 0.268
Word recall (second time) 3.568 1.965 3.585 1.933 0.498 0.087
Numeracy score (1-5) 3.425 1.101 3.421 1.095 0.744 0.518
Orientation date (0-4) 3.855 0.428 3.850 0.449 0.464 0.000
Depression score (0-12) 2.161 2.150 2.166 2.166 0.865 0.435
Self-assessed health
Health WHO 2.276 0.896 2.169 0.861 0.000 0.000
Health US 2.814 1.005 2.906 1.060 0.000 0.000
Number of observations 11,051 11,080

Note: Unweighted means and standard deviations separately for the individuals that were asked the WHO version
first, and the ones that were asked the US version first. Columns (5) and (6) provide p-values of tests on equality of
means and variances, respectively.
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Table 7: Variations in concordance, by country and demographic characteristics

0 @ ® @ ®
Sample size  Word conc.  Numerical conc. Discordant No basis
Total 22,131 0.557 0.306 0.091 0.046
Country
Austria 1,513 0.553 0.376 0.071 -
Belgium 2,965 0.508 0.324 0.099 0.069
Denmark 1,275 0.316 0.501 0.115 0.069
France 2,294 0.424 0.287 0.104 0.185
Germany 2,465 0.649 0.283 0.067 -
Greece 2,165 0.624 0.303 0.072 -
Ttaly 2,131 0.539 0.312 0.101 0.048
Netherlands 2,363 0.603 0.298 0.099 -
Spain 1,796 0.621 0.274 0.105 -
Sweden 2,411 0.325 0.533 0.115 0.027
Switzerland 753 0.581 0.316 0.079 0.024
Gender
Male 10,301 0.546 0.317 0.094 0.044
Female 11,830 0.568 0.296 0.088 0.048
Tests for equality of means 0.001 0.001 0.150 0.089
Age group
Age 50-54 4,880 0.534 0.345 0.087 0.034
Age 55-59 5,009 0.552 0.323 0.089 0.036
Age 60-64 4,490 0.583 0.289 0.090 0.039
Age 65-69 3,972 0.568 0.290 0.091 0.051
Age 70-75 3,780 0.555 0.269 0.099 0.077
Level of education
Education level 0 1,006 0.439 0.273 0.122 0.166
Education level 1 5,533 0.538 0.292 0.105 0.064
Education level 2 4,125 0.578 0.302 0.093 0.027
Education level 3 6,433 0.595 0.293 0.079 0.033
Education level 4 534 0.564 0.350 0.075 0.011
Education level 5 and 6 4,335 0.541 0.355 0.080 0.024
Other education 165 0.437 0.374 0.115 0.074
Marital status
Married 16,753 0.559 0.309 0.088 0.044
Single 5,378 0.555 0.296 0.097 0.052
Tests for equality of means 0.610 0.054 0.034 0.017
Born in country of interview
Yes 20,346 0.561 0.304 0.092 0.043
No 1,785 0.530 0.319 0.079 0.071
Tests for equality of means 0.007 0.163 0.041 0.000

Note: In countries where the wording of four of the five response options overlaps, there are, by construction,
no individuals who fall in the “No basis to distinguish” group.
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Table 8: Distribution of combinations of responses, depending on which
version was asked first

a. WHO version asked first

US version
WHO version 1. Ezcellent 2. Very good 3.Good 4. Fair 5. Poor | Total
1. Very good 0.059 0.069 0.014 0.001 0.000 0.144
2. Good 0.016 0.127 0.291 0.013 0.000 0.447
3. Fair 0.002 0.011 0.119 0.175 0.005 0.312
4. Bad 0.000 0.000 0.006 0.041 0.035 0.082
5. Very bad 0.000 0.000 0.000 0.003 0.012 0.016
Total 0.078 0.207 0.431 0.232 0.052 1.000
‘Word concordance 0.527
Numerical concordance 0.359
Discordance 0.071
No basis to distinguish 0.043

b. US version asked first

US version
WHO version 1. Ezcellent 2. Very good 3.Good 4. Fair 5. Poor | Total
1. Very good 0.065 0.074 0.019 0.000 0.000 0.159
2. Good 0.020 0.094 0.328 0.043 0.002 0.487
3. Fair 0.001 0.003 0.055 0.191 0.022 0.271
4. Bad 0.000 0.000 0.001 0.023 0.045 0.069
5. Very bad 0.000 0.000 0.000 0.000 0.014 0.014
Total 0.086 0.171 0.402 0.258 0.083 1.000
‘Word concordance 0.588
Numerical concordance 0.251
Discordance 0.111
No basis to distinguish 0.049

Note: The distribution of responses to the self-assessed health questions is shown separately
for the sample that was asked the WHO version first and the sample that was asked the US
version first.
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Table 9: Probit; dependent variable = Health change US-WHO (1 of 4)

(1) (2) (3) (4) (5) (6)
Covariate Coef. Std.Err. Marg. <0 Marg. 0 Marg. 1 Marg. >1
Age 0.001 0.002 -0.000 -0.000 0.000 0.000
Female 0.068***  0.025 -0.004 -0.019 0.016 0.008
Born in country of interview -0.018 0.038 0.001 0.005 -0.004 -0.002
Married -0.082 0.062 0.005 0.023 -0.018 -0.009
Austria -0.135* 0.076 0.010 0.037 -0.033 -0.014
Belgium -0.215%*%*  0.067 0.017 0.059 -0.055 -0.021
Denmark -0.486***  0.087 0.047 0.129 -0.138 -0.038
Germany -0.047 0.038 0.003 0.013 -0.011 -0.005
Greece 0.004 0.066 -0.000 -0.001 0.001 0.000
Ttaly -0.215***  0.039 0.016 0.059 -0.053 -0.022
Netherlands -0.051 0.059 0.003 0.014 -0.012 -0.005
Spain -0.105%* 0.043 0.007 0.029 -0.025 -0.011
Sweden -0.701%%*  0.069 0.079 0.177 -0.209 -0.047
Switzerland -0.021 0.079 0.001 0.006 -0.005 -0.002
Education level 0 0.042 0.143 -0.003 -0.011 0.009 0.005
Education level 1 0.197 0.137 -0.012 -0.054 0.042 0.024
Education level 2 0.226* 0.137 -0.013 -0.061 0.046 0.028
Education level 3-4 0.179 0.136 -0.011 -0.049 0.039 0.021
Education level 5-6 0.216 0.137 -0.013 -0.058 0.044 0.027
In(Income) -0.002 0.004 0.000 0.000 -0.000 -0.000
In(HH net worth) -0.003 0.004 0.000 0.001 -0.001 -0.000
In(HH worth)*Married 0.003 0.005 -0.000 -0.001 0.001 0.000
Chronic diseases: 0 -0.054 0.036 0.004 0.015 -0.013 -0.006
Chronic diseases: 1 -0.027 0.032 0.002 0.007 -0.006 -0.003
Chronic diseases: 3 or more -0.044 0.037 0.003 0.012 -0.010 -0.005
Symptoms: 0 -0.094**%*  0.035 0.006 0.026 -0.022 -0.010
Symptoms: 1 -0.053 0.034 0.004 0.014 -0.012 -0.006
Symptoms: 3 or more -0.111***  0.039 0.008 0.030 -0.027 -0.012
Eyesight 1 (Excellent) -0.194***  0.050 0.014 0.054 -0.049 -0.019
Eyesight 2 (Very good) -0.075%* 0.035 0.005 0.021 -0.018 -0.008
Eyesight 4 (Fair) 0.107*¥%*  0.041 -0.007 -0.029 0.023 0.013
Eyesight 5 (Poor/blind) 0.085 0.092 -0.005 -0.023 0.018 0.010
Eyesight distance 1 (Excellent) -0.246%*%  0.044 0.018 0.068 -0.062 -0.024
Eyesight distance 2 (Very good) -0.146*%**  0.034 0.010 0.040 -0.035 -0.016
Eyesight distance 4 (Fair) -0.101** 0.049 0.007 0.028 -0.024 -0.011
Eyesight distance 5 (Poor/blind) -0.080 0.078 0.006 0.022 -0.019 -0.008
Eyesight close 1 (Excellent) 0.027 0.050 -0.002 -0.007 0.006 0.003
Eyesight close 2 (Very good) -0.009 0.035 0.001 0.002 -0.002 -0.001
Eyesight close 4 (Fair) -0.011 0.036 0.001 0.003 -0.003 -0.001
Eyesight close 5 (Poor/blind) 0.118** 0.046 -0.007 -0.032 0.025 0.014

To be continued on next page
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Table 9: Probit; dependent variable = Health change US-WHO (2 of 4)

(1) 2 () 4) () (6)
Covariate Coef. Std.Err. Marg. <0 Marg. 0 Marg. 1 Marg. >1
Hearing 1 (Excellent) -0.352%F*% 0.034 0.028 0.097 -0.092 -0.033
Hearing 2 (Very good) -0.167%%F  0.029 0.012 0.046 -0.040 -0.017
Hearing 4 (Fair) 0.042 0.035 -0.003 -0.011 0.009 0.005
Hearing 5 (Poor) 0.212%** 0.071 -0.012 -0.057 0.042 0.027
Medical doctor: 6 or more times -0.008 0.026 0.001 0.002 -0.002 -0.001
Reading skills 1 (Excellent) -0.060 0.055 0.004 0.017 -0.014 -0.007
Reading skills 2 (Very good) -0.058 0.041 0.004 0.016 -0.013 -0.006
Reading skills 4 (Fair) -0.145***  0.051 0.011 0.040 -0.035 -0.015
Reading skills 5 (Poor/DK/RF) -0.113 0.085 0.008 0.031 -0.028 -0.012
Writing skills 1 (Excellent) -0.111%* 0.056 0.008 0.031 -0.027 -0.012
Writing skills 2 (Very good) 0.007 0.042 -0.000 -0.002 0.002 0.001
Writing skills 4 (Fair) 0.023 0.046 -0.001 -0.006 0.005 0.003
Writing skills 5 (Poor/DK/RF) 0.115 0.074 0.007  -0.031 0.025 0.014
Word recall - first time: 0-4 -0.055%* 0.030 0.004 0.015 -0.013 -0.006
Word recall - first time: 6-10 0.095***  0.032 -0.006 -0.026 0.021 0.011
Word recall - second time: 0-4 0.044 0.035 -0.003 -0.012 0.010 0.005
Word recall - second time: 6-10 -0.018 0.042 0.001 0.005 -0.004 -0.002
Numeracy score 1 (Bad) -0.112%%  0.050 0.008 0.031 -0.027 -0.012
Numeracy score 2 0.019 0.034 -0.001 -0.005 0.004 0.002
Numeracy score 4 0.042 0.030 -0.003 -0.012 0.010 0.005
Numeracy score 5 (Good) 0.001 0.036 -0.000 -0.000 0.000 0.000
Orientation date 0-3 (Bad) 0.076** 0.035 -0.005 -0.021 0.017 0.009
Depression scale >3 (depressed) -0.004 0.029 0.000 0.001 -0.001 -0.000

To be continued on next page
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Table 9: Probit; dependent variable = Health change US-WHO (3 of 4)

(1) (2) (3) (4) (5) (6)
Covariate Coef. Std.Err. Marg. <0 Marg. 0 Marg. 1 Marg. >1
Age * US first -0.001 0.002 0.000 0.000 -0.000 -0.000
Female * US first -0.067* 0.036 0.005 0.018 -0.015 -0.007
Born in country of interview * US first 0.059 0.054 -0.004 -0.016 0.014 0.007
Married * US first 0.223** 0.087 -0.014 -0.061 0.049 0.026
Austria * US first -0.184* 0.108 0.014 0.050 -0.047 -0.018
Belgium * US first 0.115 0.095 -0.007 -0.031 0.024 0.014
Denmark * US first -0.127 0.123 0.009 0.035 -0.031 -0.013
Germany * US first -0.140%**  0.054 0.010 0.038 -0.034 -0.015
Greece * US first -0.066 0.093 0.005 0.018 -0.016 -0.007
Ttaly * US first 0.057 0.056 -0.004 -0.016 0.013 0.006
Netherlands * US first -0.190** 0.083 0.015 0.052 -0.048 -0.018
Spain * US first 0.001 0.062 -0.000 -0.000 0.000 0.000
Sweden * US first 0.024 0.097 -0.002 -0.007 0.006 0.003
Switzerland * US first -0.033 0.113 0.002 0.009 -0.008 -0.004
Education level 0 * US first 0.120 0.213 -0.007 -0.033 0.026 0.014
Education level 1 * US first -0.135 0.205 0.010 0.037 -0.033 -0.014
Education level 2 * US first -0.260 0.205 0.021 0.070 -0.066 -0.025
Education level 3-4 * US first -0.072 0.204 0.005 0.020 -0.017 -0.008
Education level 5-6 * US first -0.238 0.206 0.019 0.065 -0.061 -0.023
In(Income) * US first -0.004 0.006 0.000 0.001 -0.001 -0.000
In(HH net worth) * US first 0.016***  0.006 -0.001 -0.004 0.004 0.002
In(HH worth)*Married * US first -0.019** 0.008 0.001 0.005 -0.004 -0.002
Chronic diseases: 0 * US first -0.350%**  0.051 0.029 0.095 -0.091 -0.032
Chronic diseases: 1 * US first -0.145***%  0.046 0.010 0.039 -0.035 -0.015
Chronic diseases: 3 or more * US first 0.106** 0.053 -0.006 -0.029 0.023 0.012
Symptoms: 0 * US first -0.151%%*  0.051 0.011 0.042 -0.037 -0.016
Symptoms: 1 * US first -0.020 0.048 0.001 0.005 -0.005 -0.002
Symptoms: 3 or more * US first 0.060 0.056 -0.004 -0.016 0.013 0.007
Eyesight 1 (Excellent) * US first 0.078 0.072 -0.005 -0.021 0.017 0.009
Eyesight 2 (Very good) * US first -0.002 0.051 0.000 0.001 -0.001 -0.000
Eyesight 4 (Fair) * US first 0.035 0.059 -0.002 -0.010 0.008 0.004
Eyesight 5 (Poor/blind) * US first -0.357FF% 0.130 0.032 0.096 -0.097 -0.031
Eyesight distance 1 (Excellent) * US first 0.273***  0.063 -0.015 -0.073 0.053 0.035
Eyesight distance 2 (Very good) * US first ~ 0.205***  0.049 -0.012 -0.056 0.042 0.025
Eyesight distance 4 (Fair) * US first -0.085 0.069 0.006 0.023 -0.020 -0.009
Eyesight distance 5 (Poor/blind) * US first  0.105 0.111 -0.006 -0.029 0.022 0.013
Eyesight close 1 (Excellent) * US first -0.060 0.071 0.004 0.016 -0.014 -0.006
Eyesight close 2 (Very good) * US first -0.086* 0.051 0.006 0.023 -0.020 -0.009
Eyesight close 4 (Fair) * US first -0.088* 0.051 0.006 0.024 -0.021 -0.009
Eyesight close 5 (Poor/blind) * US first -0.127* 0.066 0.009 0.035 -0.031 -0.013

To be continued on next page
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Table 9: Probit; dependent variable = Health change US-WHO (4 of 4)

(1) (2) () (4) (®) (6)
Covariate Coef. Std.Err. Marg. <0 Marg. 0 Marg. 1 Marg. >1
Hearing 1 (Excellent) * US first 0.340%**  0.049 -0.018 -0.090 0.062 0.046
Hearing 2 (Very good) * US first 0.143***  0.042 -0.009 -0.039 0.031 0.017
Hearing 4 (Fair) * US first -0.062 0.050 0.004 0.017 -0.015 -0.007
Hearing 5 (Poor) * US first -0.287FFF 0.103 0.024 0.078 -0.076 -0.026
Medical doctor: 6 or more times * US first ~ 0.145***  0.037 -0.009 -0.040 0.032 0.017
Reading skills 1 (Excellent) * US first -0.146* 0.078 0.011 0.040 -0.036 -0.015
Reading skills 2 (Very good) * US first 0.066 0.059 -0.004 -0.018 0.015 0.008
Reading skills 4 (Fair) * US first 0.056 0.071 -0.004 -0.015 0.012 0.006
Reading skills 5 (Poor/DK/RF) * US first ~ -0.093 0.120 0.007 0.025 -0.022 -0.010
Writing skills 1 (Excellent) * US first 0.177** 0.081 -0.010 -0.048 0.037 0.022
Writing skills 2 (Very good) * US first -0.094 0.060 0.007 0.026 -0.022 -0.010
Writing skills 4 (Fair) * US first -0.042 0.064 0.003 0.011 -0.010 -0.004
Writing skills 5 (Poor/DK/RF) * US first -0.272%F%  0.105 0.022 0.074 -0.071 -0.025
Word recall - first time: 0-4 * US first 0.037 0.043 -0.002 -0.010 0.008 0.004
Word recall - first time: 6-10 * US first -0.145%%*% 0.046 0.010 0.040 -0.035 -0.015
Word recall - second time: 0-4 * US first -0.056 0.050 0.004 0.015 -0.013 -0.006
Word recall - second time: 6-10 * US first 0.106* 0.060 -0.006 -0.029 0.023 0.013
Numeracy score 1 (Bad) * US first 0.102 0.072 -0.006 -0.028 0.022 0.012
Numeracy score 2 * US first 0.041 0.049 -0.003 -0.011 0.009 0.005
Numeracy score 4 * US first -0.005 0.043 0.000 0.001 -0.001 -0.001
Numeracy score 5 (Good) * US first -0.064 0.052 0.004 0.018 -0.015 -0.007
Orientation date 0-3 (Bad) * US first -0.064 0.049 0.004 0.017 -0.015 -0.007
Depression scale >3 (depressed) * US first ~ -0.007 0.041 0.000 0.002 -0.002 -0.001
Constant * US first 0.481* 0.275 -0.031 -0.133 0.111 0.053

T1
T2
73

Number of observations
Log-likelihood
Pseudo R?

Wald test on interacted variables (x?)

-2.045%F*%  0.188
-0.497FF%  0.188
1.622%FF  (.188

22,131
-19,680.273
0.057

532.720%**

Note: *** p<0.01, ** p<0.05, * p<0.1.
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Table 10: Cross-equation tests for different probit models (WHO versus US)

M @ &) @ ® ©

First health question Second health question Both health questions
Covariates x?  P-value x?  P-value x?  P-value
Age 0.765 0.382 0.795 0.373 0.082 0.775
Gender 0.051  0.820 4.496  0.034** 4.650 0.031**
Born in country of interview 0.994 0.319 0.627 0.428 0.146 0.702
Marital status 0.002 0.967 0.006 0.938 0.007 0.932
Countries 88.151  0.000*** 88.398  0.000*** 413.731  0.000%**
Education 5.724 0.334 8.080 0.152 5.250 0.386
Income/wealth 1.362 0.715 1.153 0.764 1.623 0.654
Chronic diseases 6.419  0.093* 0.710 0.871 8.658  0.034**
Symptoms 5.472 0.140 10.250  0.017** 1.015 0.798
Eyesight 14.020  0.007*** 4.027 0.402 9.878  0.043**
Eyesight distance 4.009 0.405 7.231 0.124 6.571 0.160
Eyesight close 2.823  0.588 9.657  0.047** 7.554  0.109
Hearing 5.710 0.222 11.141  0.025%* 14.010  0.007***
Medical doctor 2.657 0.103 1.288  0.257 0.761 0.383
Reading skills 4.459 0.347 0.700 0.951 7.116 0.130
Writing skills 5.513 0.239 1.504 0.826 1.778 0.776
Word recall 5.825 0.213 7.005 0.136 8.749  0.068*
Numeracy score 4.955 0.292 3.265 0.515 6.471 0.167
Orientation date 0.218 0.641 3.891  0.049** 2.033 0.154
Depression score 0.173  0.677 1.094 0.296 0.251 0.616

Note: This table includes cross-equation tests on coefficients from probit models with the WHO and US versions of the self-
assessed health question as dependent variables; in columns (1) and (2) only the first-asked question is considered, in columns
(3) and (4) only the second-asked question and in columns (5) and (6) both asked health questions are considered.

*** p<0.01, ** p<0.05, * p<0.1.
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Table 11: Probit; dependent variable = P(word concordance)

(1) 2 () ©) (5) (6)
Variables whole sample Interacted variables US first
Covariate Coef. Std.Err. Marg. 1 Coef. Std.Err. Marg. 1
Age 0.002 0.002 0.001 -0.002 0.003 -0.001
Female 0.140%** 0.028 0.051 -0.093** 0.040 -0.034
Born in country of interview -0.009 0.043 -0.003 0.117* 0.061 0.043
Married -0.184*** 0.071 -0.067 0.215** 0.099 0.079
Austria 0.271%%* 0.085 0.097 -0.018 0.121 -0.007
Belgium 0.070 0.075 0.026 0.143 0.105 0.052
Denmark -0.351%** 0.105 -0.130 0.021 0.145 0.008
Germany 0.390%** 0.042 0.142 0.097 0.060 0.036
Greece 0.447*%* 0.073 0.156 0.106 0.104 0.039
Italy 0.176%** 0.044 0.064 0.170*** 0.062 0.062
Netherlands 0.336%** 0.066 0.119 0.000 0.093 0.000
Spain 0.422%%%* 0.049 0.149 0.153** 0.069 0.056
Sweden -0.449*** 0.083 -0.167 0.315*** 0.114 0.111
Switzerland 0.280%** 0.088 0.100 0.117 0.125 0.042
Education level 0 0.051 0.164 0.019 0.021 0.242 0.008
Education level 1 0.220 0.157 0.079 -0.074 0.233 -0.027
Education level 2 0.287* 0.157 0.103 -0.182 0.233 -0.067
Education level 3-4 0.257* 0.156 0.094 -0.013 0.231 -0.005
Education level 5-6 0.252 0.158 0.091 -0.105 0.234 -0.039
In(Income) 0.001 0.005 0.000 -0.006 0.007 -0.002
In(HH net worth) -0.002 0.005 -0.001 0.003 0.007 0.001
In(HH worth)*Married 0.013** 0.006 0.005 -0.012 0.009 -0.004
Chronic diseases: 0 -0.035 0.040 -0.013 -0.268*** 0.057 -0.099
Chronic diseases: 1 0.018 0.036 0.007 -0.165*** 0.051 -0.061
Chronic diseases: 3 or more 0.026 0.042 0.010 -0.131** 0.059 -0.048
Symptoms: 0 -0.059 0.040 -0.022 -0.040 0.057 -0.015
Symptoms: 1 0.084** 0.038 0.031 -0.060 0.054 -0.022
Symptoms: 3 or more -0.104** 0.044 -0.038 -0.024 0.062 -0.009
Eyesight 1 (Excellent) -0.123** 0.057 -0.045 0.009 0.081 0.003
Eyesight 2 (Very good) -0.081** 0.039 -0.030 0.039 0.057 0.014
Eyesight 4 (Fair) 0.002 0.046 0.001 0.014 0.066 0.005
Eyesight 5 (Poor/blind) -0.389%** 0.104 -0.144 0.262%* 0.146 0.093
Eyesight distance 1 (Excellent) -0.222%%* 0.049 -0.083 0.151** 0.071 0.055
Eyesight distance 2 (Very good) -0.113%** 0.038 -0.042 0.071 0.055 0.026
Eyesight distance 4 (Fair) -0.092* 0.054 -0.034 -0.032 0.077 -0.012
Eyesight distance 5 (Poor/blind) -0.104 0.088 -0.039 -0.131 0.123 -0.049
Eyesight close 1 (Excellent) -0.074 0.057 -0.027 0.091 0.080 0.033
Eyesight close 2 (Very good) -0.083** 0.040 -0.030 0.092 0.057 0.034
Eyesight close 4 (Fair) -0.022 0.041 -0.008 -0.135** 0.057 -0.050
Eyesight close 5 (Poor/blind) 0.144%%* 0.052 0.052 -0.099 0.074 -0.037

To be continued on next page
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Table 11: Probit; dependent variable = P(word concordance)

(1) 2 () ©) (5) (6)
Variables whole sample Interacted variables US first

Covariate Coef. Std.Err. Marg. 1 Coef. Std.Err. Marg. 1
Hearing 1 (Excellent) -0.363*** 0.039 -0.135 0.216*** 0.055 0.078
Hearing 2 (Very good) -0.199*** 0.033 -0.073 0.115%* 0.047 0.042
Hearing 4 (Fair) -0.007 0.040 -0.003 -0.015 0.056 -0.005
Hearing 5 (Poor) -0.229*** 0.079 -0.085 0.063 0.114 0.023
Medical doctor: 6 or more times -0.056* 0.029 -0.021 -0.007 0.041 -0.003
Reading skills 1 (Excellent) 0.057 0.062 0.021 -0.292%** 0.088 -0.108
Reading skills 2 (Very good) 0.025 0.047 0.009 0.006 0.066 0.002
Reading skills 4 (Fair) -0.107* 0.057 -0.039 0.061 0.079 0.022
Reading skills 5 (Poor/DK/RF) -0.056 0.096 -0.021 -0.109 0.134 -0.040
Writing skills 1 (Excellent) -0.216%** 0.063 -0.080 0.306%** 0.090 0.109
Writing skills 2 (Very good) -0.048 0.048 -0.018 -0.032 0.068 -0.012
Writing skills 4 (Fair) -0.022 0.051 -0.008 -0.030 0.072 -0.011
Writing skills 5 (Poor/DK/RF) 0.019 0.083 0.007 -0.142 0.118 -0.053
Word recall - first time: 0-4 -0.097*** 0.034 -0.036 0.049 0.049 0.018
Word recall - first time: 6-10 0.048 0.036 0.018 -0.020 0.051 -0.007
Word recall - second time: 0-4 0.037 0.040 0.014 -0.049 0.056 -0.018
Word recall - second time: 6-10 -0.032 0.048 -0.012 0.057 0.068 0.021
Numeracy score 1 (Bad) -0.144%* 0.056 -0.053 0.060 0.080 0.022
Numeracy score 2 -0.010 0.039 -0.004 -0.035 0.055 -0.013
Numeracy score 4 0.087#** 0.033 0.032 0.015 0.048 0.006
Numeracy score 5 (Good) 0.024 0.041 0.009 -0.053 0.059 -0.019
Orientation date 0-3 (Bad) 0.061 0.039 0.022 -0.049 0.055 -0.018
Depression scale >3 (depressed) -0.165%** 0.032 -0.061 0.080%* 0.046 0.029
Constant 0.178 0.213 0.289 0.310 0.106
Number of observations 22,131
Log-likelihood -14,232.854
Pseudo R” 0.063
Wald test on interacted variables (x?) 191.380***

Note: *** p<0.01, ** p<0.05, * p<0.1.
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Table 12: Probit; dependent variable = P(numerical concordance)

(1) 2 () ©) (5) (6)
Variables whole sample Interacted variables US first
Covariate Coef. Std.Err. Marg. 1 Coef. Std.Err. Marg. 1
Age -0.002 0.002 -0.001 0.001 0.003 0.000
Female -0.062** 0.029 -0.020 0.092%* 0.042 0.030
Born in country of interview -0.011 0.043 -0.004 -0.101 0.064 -0.033
Married 0.029 0.070 0.009 -0.082 0.102 -0.027
Austria 0.124 0.086 0.042 0.230* 0.124 0.079
Belgium 0.226%** 0.076 0.077 -0.147 0.111 -0.046
Denmark 0.398%** 0.099 0.140 0.285%* 0.141 0.099
Germany 0.012 0.043 0.004 0.095 0.063 0.031
Greece 0.034 0.074 0.011 -0.001 0.109 -0.000
Ttaly 0.201%** 0.044 0.067 -0.135** 0.066 -0.043
Netherlands -0.005 0.068 -0.002 0.163* 0.097 0.055
Spain 0.021 0.050 0.007 0.028 0.073 0.009
Sweden 0.608%** 0.079 0.218 0.025 0.111 0.008
Switzerland -0.014 0.090 -0.004 0.070 0.132 0.023
Education level 0 -0.158 0.161 -0.050 -0.135 0.248 -0.043
Education level 1 -0.207 0.155 -0.066 0.054 0.238 0.018
Education level 2 -0.227 0.155 -0.071 0.143 0.238 0.048
Education level 3-4 -0.182 0.153 -0.059 -0.030 0.236 -0.010
Education level 5-6 -0.144 0.155 -0.046 0.037 0.238 0.012
In(Income) 0.003 0.005 0.001 0.006 0.007 0.002
In(HH net worth) -0.005 0.005 -0.001 -0.005 0.007 -0.002
In(HH worth)*Married 0.002 0.006 0.001 0.007 0.009 0.002
Chronic diseases: 0 0.116%** 0.041 0.038 0.320%** 0.060 0.110
Chronic diseases: 1 0.017 0.037 0.006 0.220%** 0.055 0.074
Chronic diseases: 3 or more -0.014 0.043 -0.004 -0.021 0.064 -0.007
Symptoms: 0 0.079** 0.040 0.026 0.186%** 0.060 0.063
Symptoms: 1 -0.064* 0.038 -0.021 0.115** 0.058 0.038
Symptoms: 3 or more 0.020 0.045 0.007 0.053 0.067 0.017
Eyesight 1 (Excellent) 0.116** 0.057 0.039 0.019 0.083 0.006
Eyesight 2 (Very good) 0.110%** 0.040 0.037 0.001 0.059 0.000
Eyesight 4 (Fair) -0.062 0.048 -0.020 -0.006 0.071 -0.002
Eyesight 5 (Poor/blind) 0.089 0.105 0.030 0.123 0.152 0.041
Eyesight distance 1 (Excellent) 0.193*** 0.049 0.065 -0.074 0.074 -0.024
Eyesight distance 2 (Very good) 0.119%** 0.039 0.039 -0.111%* 0.058 -0.036
Eyesight distance 4 (Fair) 0.118%* 0.056 0.039 0.099 0.081 0.033
Eyesight distance 5 (Poor/blind) 0.075 0.091 0.025 0.088 0.132 0.029
Eyesight close 1 (Excellent) 0.023 0.057 0.008 -0.090 0.083 -0.029
Eyesight close 2 (Very good) 0.076%* 0.040 0.025 -0.062 0.060 -0.020
Eyesight close 4 (Fair) -0.094** 0.042 -0.030 0.210%** 0.061 0.071
Eyesight close 5 (Poor/blind) -0.140*** 0.054 -0.045 0.092 0.079 0.031

To be continued on next page
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Table 12: Probit; dependent variable = P(numerical concordance)

(1) 2 () ©) (5) (6)
Variables whole sample Interacted variables US first

Covariate Coef. Std.Err. Marg. 1 Coef. Std.Err. Marg. 1
Hearing 1 (Excellent) 0.296%** 0.039 0.101 -0.195%%* 0.057 -0.061
Hearing 2 (Very good) 0.1817%** 0.033 0.061 -0.076 0.049 -0.025
Hearing 4 (Fair) -0.007 0.041 -0.002 0.060 0.060 0.020
Hearing 5 (Poor) -0.142* 0.084 -0.045 0.327*** 0.123 0.114
Medical doctor: 6 or more times -0.001 0.029 -0.000 -0.056 0.043 -0.018
Reading skills 1 (Excellent) -0.066 0.063 -0.021 0.307%%* 0.092 0.105
Reading skills 2 (Very good) 0.013 0.047 0.004 -0.091 0.070 -0.029
Reading skills 4 (Fair) 0.132%* 0.058 0.044 -0.020 0.085 -0.006
Reading skills 5 (Poor/DK/RF) 0.147 0.097 0.049 0.272%* 0.142 0.094
Writing skills 1 (Excellent) 0.238%** 0.064 0.080 -0.343%** 0.094 -0.104
Writing skills 2 (Very good) 0.051 0.048 0.017 0.083 0.071 0.027
Writing skills 4 (Fair) -0.008 0.053 -0.002 -0.030 0.078 -0.010
Writing skills 5 (Poor/DK/RF) -0.108 0.085 -0.034 0.080 0.126 0.027
Word recall - first time: 0-4 0.109*** 0.035 0.036 -0.084* 0.051 -0.027
Word recall - first time: 6-10 -0.064* 0.037 -0.021 0.047 0.054 0.016
Word recall - second time: 0-4 -0.070%* 0.040 -0.023 0.086 0.059 0.028
Word recall - second time: 6-10 0.059 0.048 0.019 -0.077 0.070 -0.025
Numeracy score 1 (Bad) 0.161*** 0.057 0.054 -0.143* 0.085 -0.045
Numeracy score 2 0.056 0.039 0.019 -0.052 0.058 -0.017
Numeracy score 4 -0.047 0.034 -0.015 -0.015 0.050 -0.005
Numeracy score 5 (Good) 0.016 0.042 0.005 0.059 0.061 0.019
Orientation date 0-3 (Bad) -0.067* 0.040 -0.022 0.087 0.058 0.029
Depression scale >3 (depressed) 0.075%* 0.033 0.025 -0.023 0.048 -0.007
Constant 0.465** 0.213 -0.589%* 0.321 -0.191
Number of observations 22,131
Log-likelihood -12,758.009
Pseudo R” 0.064
Wald test on interacted variables (x?) 261.980%**

Note: *** p<0.01, ** p<0.05, * p<0.1.
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Table 13: Self-assessed health, wave 1 and wave 2 compared

(1) 2 () 4) (5) (6) (M)

Health US: wave 1 to wave 2 Wave 2 health vs. wave 1 Prop.
Subsample Healthier Same Worse Better Same Worse consistent
Total 0.209 0.484 0.307 0.056  0.670 0.274 0.487
Austria 0.208 0.452 0.341 0.059  0.675 0.266 0.478
Belgium 0.213 0.486 0.302 0.063  0.717 0.221 0.491
Denmark 0.215 0.477 0.308 0.076  0.656 0.268 0.503
France 0.170 0.521 0.310 0.072  0.727 0.201 0.528
Germany 0.225 0.496 0.280 0.054  0.623 0.323 0.487
Greece 0.202 0.556 0.242 0.012  0.906 0.082 0.548
Italy 0.215 0.471 0.314 0.042  0.631 0.327 0.459
Netherlands 0.199 0.491 0.310 0.073  0.677 0.249 0.495
Spain 0.216 0.436 0.348 0.043  0.662 0.295 0.455
Sweden 0.180 0.413 0.408 0.101  0.667 0.233 0.475
Switzerland 0.232 0.479 0.289 0.098  0.748 0.154 0.504
Male 0.205 0.481 0.313 0.050  0.701 0.249 0.480
Female 0.211 0.486 0.302 0.061  0.643 0.297 0.493
Test for equality of means 0.366 0.529 0.140 0.006  0.000 0.000 0.053
Age 50-54 0.207 0.468 0.326 0.063  0.728 0.209 0.501
Age 55-59 0.217 0.481 0.301 0.078  0.703 0.219 0.485
Age 60-64 0.219 0.506 0.275 0.043  0.665 0.292 0.493
Age 65-69 0.198 0.488 0.315 0.055 0.634 0.311 0.484
Age 70-75 0.199 0.480 0.320 0.033  0.592 0.374 0.466
Education level 0 0.209 0.486 0.305 0.053  0.597 0.351 0.466
Education level 1 0.209 0.468 0.323 0.044  0.641 0.315 0.467
Education level 2 0.219 0.459 0.321 0.062  0.669 0.269 0.481
Education level 3 0.211 0.495 0.294 0.055  0.682 0.263 0.497
Education level 4 0.174 0.473 0.353 0.063  0.688 0.248 0.438
Education level 5 and 6 0.200 0.506 0.294 0.066  0.705 0.229 0.510
Other education 0.141 0.495 0.364 0.074  0.546 0.380 0.474
Married 0.204 0.484 0.312 0.051  0.676 0.273 0.493
Single 0.222 0.484 0.294 0.069  0.653 0.277 0.471
Test for equality of means 0.022 1.000 0.039 0.000  0.425 0.245 0.252
Born in country of interview 0.209 0.483 0.308 0.056  0.673 0.271 0.487
Not born in country of interview 0.203 0.498 0.299 0.056  0.635 0.308 0.484
Test for equality of means 0.669 0.356 0.528 0.996  0.006 0.027 0.617

Note: Column (1), (2) and (3) compare self-assessed health as measured by the US version in wave 2 to wave 1, column (4),
(5) and (6) show what proportions rate their health in wave 2 better, the same or worse than 2 years ago, as measured by
the question “Compared with your health when we talked with you in month and year previous interview, would you say that
your health is better now, about the same, or worse?”, and column (7) shows what proportion of the sample gave consistent
responses between these two.
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Table 14: Pseudo R?’s for probit regressions (dependent variable = change in self-assessed
health, wave 2 - wave 1)

(1) (2) (3) 4) (5)
Whole sample  Word conc. Num. conc. Discor. No basis
Number of observations 14,768 7,752 5,064 1,404 548
Added variables Pseudo R?
(a) Socio-demographics 0.002 0.004 0.005 0.015 0.044
(b) Changes in health and cognition 0.049 0.065 0.069 0.070 0.169

(¢) Concordance in wave 1 0.092

Note: Three different ordered probit models were performed for the change in self-assessed health between wave 1
and 2; the table shows levels of pseudo-R2s for the models as sets of variables were incrementally added: model (a)
only contains socio-demographic covariates, model (b) contains socio-demographic covariates as well as changes
in health and cognition between wave 1 and wave 2, and model (c) consists of all variables in model (b), with
concordance measures in wave 1 added.

Table 15: Actual and predicted distributions, whole sample

Actual distribution
1.Excellent 2. Very good 8. Good 4. Fair 5. Poor

0.068 0.162 0.413 0.273 0.083

Predicted distribution Proportion
Added variables 1.Ezcellent 2. Very good 3. Good 4. Fair 5. Poor pred. correctly
(a) Socio-demographics 0.086 0.188 0.427 0.238 0.062 0.484
(b) Changes in health and cognition 0.082 0.182 0.421 0.243 0.070 0.489
(c) Concordance in wave 1 0.056 0.181 0.432 0.257 0.068 0.504

Note: The table shows the actual distribution of responses to the self-assessed health question in wave 2, along with the pre-
dicted distribution when using probit models with the different variables incrementally added. The last column shows for what
proportion of the individuals the response to the self-assessed health question in wave 2 was predicted correctly.
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Table 16: Pseudo R?’s for probit regressions (dependent variable = P(major health event))

0 @ G) @D___®

Whole sample Word conc. Num. conc. Discor. No basis
Number of observations 15,314 8,023 5,252 1,443 596
Added variables Pseudo R?
(a) Socio-demographics 0.044 0.052 0.049 0.079 0.083
(b) Health and cognition in wave 1 0.074 0.095 0.108 0.213 0.252
(c) Self-assessed health in wave 1 0.090 0.104 0.126 0.251 0.267
(d) Interaction with “US first” 0.107 0.129 0.174 0.454 0.486
(e) Concordance in wave 1 0.109

Note: Five different probit models were performed for the probability of a major health event; the table shows
levels of pseudo-R2s for the models were covariates were incrementally added: model (a) only contains socio-
demographic variables, in model (b) variables on health and cognition in wave 1 were additionally added to
model (a), model (c) additionally contains self-assessed health responses in wave 1, in model (d) a full set of
interaction variables for “US asked first” was added to model (c), and in model (e) information on concordance

in wave 1 was included.

Table 17: Proportion major health event predicted correctly, whole sample

(1) 2 4)

Prop. predicted Number of Prop. of 1’s Number of

Added variables correctly individuals predicted correctly individuals
(a) Socio-demographics 0.877 13,526 0.175 179
(b) Health and cognition in wave 1 0.884 13,678 0.217 200
(c) Self-assessed health in wave 1 0.887 13,687 0.237 225
(d) Interaction with “US first” 0.891 13,719 0.270 229
(e) Concordance in wave 1 0.893 13,729 0.278 234

Note: Column (1) of the table shows what proportion of the sample is predicted correctly on having a major health
event, when using five probit models were variables were incrementally added to the set of explanatory variables; these
In column (3) the proportion of individuals
that had a major health event that is predicted correctly is shown for each of the five probit regressions, along with the

proportions are equal to the number of individuals shown in column (2).

actual number of individuals in column (4).
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