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Abstract

Despite its utility as an overall summary indicator of health, self-reported health (SRH)
has limited value in comparative studies of health inequalities. The SRH variable suffers
from problems in measurement comparability (due to linguistic and cultural factors)
and/or differences in interpretation of the question and its categories. Item response
theory (IRT) offers a method to test the meaningfulness of the self-reported health
measure and to compare its categorical cut-points across different groups. In this paper,
we apply the Graded Response Model (GRM), a generalization of the two-parameter
logistic IRT model to study the measurement of self-reported health using data from the
1998 Health and Retirement Study (HRS) and the 2001 Mexican Health and Aging Study
(MHAS). Category response curves for each response category of self-reported health are
drawn for the following ethnic group: White-Americans, African-Americans, Mexican-
Americans and Mexicans with and without controls for age, gender and education.

Introduction

A large number of studies showed that self-reported health is a good summary indicator
of overall health in different settings (Benyamini and Idler 1999; Idler and

Benyamini 1997; Kuhn et al. 2004; Rahman and Barsky, 2003; Frankenberg and

Jones 2003; Zimmer et al. 2000). However, the use of self-reported health has many
drawbacks in studies of health inequalities and cross-cultural comparisons (Franks et al.,
2003; Humphries and van Doorslaer, 2000; Liu and Zhang, 2004). In contrast to non-
Hispanic White Americans, for example, Mexican Americans tend to rate their health less
favorably than the physicians’ assessments. This is even more pronounced among
Spanish speakers (Angel and Cleary 1984; Angel and Guarnaccia 1989; Shetterly

et al. 1996). Differences in language and cultural norms affect the comparability of self-
reported health in cross-national studies (Angel and Guarnaccia 1989; Jylha

et al. 1998; Wagner et al. 1998). In certain settings there is aversion to positively assess
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health even in the absence of diseases and pain out of modesty or fear of invoking
illnesses (Frankenberg and Jones 2003; Rahman and Barsky 2003; Kuhn et al. 2004;
Wagner et al. 1998).

Cross-cultural or group variations in the latent trait —health- could in fact be due to two
factors: differences in degree (e.g. differences in distribution of illnesses across groups)
and differences in kind' (differences in the interpretation of self-reported health). For
group comparisons to be meaningful there should be no differences in kind. In other
words, the measurement of the items related to health should be invariant across groups.
Otherwise, conclusions would be artifactual and misleading (Andrich 1988; Reise et al.
1993).

Item Response Theory offers a method for comparing the measurement of items across
groups. The theory underlying IRT is the assumption that the response to an item is a
function of the respondent’s latent trait level and the characteristics of the item in
question (Andrich, 1988; Embretson and Reise, 2000). IRT also allows testing for items
that display differential item functioning (DIF) (Embretson and Reise, 2000). IRT has
been used mostly in research in education and psychology, but there have been increasing
applications of this method in demography and social sciences (see for example, Ghuman
et al., 2004; MaclIntosh, 1998; Smith and Furstenberg, 1994; Smith and Morgan,
1994).Using data from the 1998 HRS and 2001 MHAS, we use IRT to examine how the
measurement of self-reported health and its category cut points differ across ethnic
groups.

ITEM-RESPONSE THEORY

Item Response Theory is designed to test whether the measuring device is invariant
across groups. IRT uses the same scale to measure question items and trait levels of the
respondents. The scale of measurement generally has an arbitrary midpoint of zero, a unit
measurement of one and values that range from -3 to +3. The IRT function shows how
changes in the probability of a given response are related to changes in the trait level
(Baker, 2001; Embretson and Reise, 2000). “In other words, the function, describes, in
probabilistic terms, how a person with a higher standing on a trait (i.e., more of the trait)
is likely to provide a response in a different response category to a person with a low
standing on the trait” (Ostini and Nering, 2006: 2). As a function of the trait, the
probability curve of a binary item has a smooth S-shaped curve (unless the item has a low
discrimination index). This is known as item characteristic curve and it is item-specific
(Baker, 2001; Embretson and Reise, 2000).

The item characteristic curve has 2 characteristics: location (also called difficulty in
education research) and slope (also called discrimination). Location describes the
position of the item along the trait continuum. The inflection point on the curve of a

! An item is considered unbiased if respondents who belong to different groups but otherwise have the
same level of the latent trait have the same probability of choosing each of the categories of the item in
question (Andrich, 1988).



binary item corresponds to the probability of 0.5, at which the respondent has an equal
chance of agreeing or rejecting the statement in the item. The inflection point of an easy
item occurs at lower trait level than that of a difficult item (i.e. the item characteristic
curves of difficult items are lower than those of easier items). The second characteristic
of the item — slope — is a measure of the steepness of the curve and indicates how well the
item distinguishes among respondents with traits above the item inflection point from
those below it. Discrimination is also a measure of reliability. Items with more
discrimination have steeper® and more reliable curves than easier items. The
discrimination index of the item is independent of its location (Baker, 2001; Embretson
and Reise, 2000; Schaeffer, 1988). An important feature of IRT is that the estimates of
the item parameters are independent of the distribution of the trait in the sample (Bond
and Fox, 2001).

We describe, below, the IRT function for binary items and then discuss how it differs for
polytomous variables. The two-parameter Logistic model describes the probabilistic
relationship between trait level and the two characteristics of the item:

P (Xis=1]6s, Bi) = exp (ai (85 - 1))/ 1 + exp (aii (65 - Bi)
Where:

Xijs 1s the response of respondent s to item i

0; is the trait level of respondent s

B is the difficulty value of item 1

a; 1s the discrimination value of item 1

There are two other IRT Logistic models. The simplest model is the one-parameter
Logistic model or Rasch model in which items are assumed to be equally discriminating
(discrimination parameter is set at 1). In this case, only the location parameter varies from
one item to another. In Rasch model, all respondents who have the same total number of
items answered affirmatively have the same estimated trait level. The third IRT model
allows for the possibility that a person could report the “true” answer by guessing. The
third model is more prevalent in education research in which responses are classified as
right or wrong. In the above three models, unidimensionality and local independence are
assumed. Unidimensionality specifies that the items measure one attribute or dimension
of the trait, while local independence indicates that controlling for the respondent’s trait
level, the probability of agreeing with an item is independent of the probability of
agreeing with another. These assumptions can be checked (Baker, 2001; Bond and Fox,
2001; Embretson and Reise, 2000).

In the case of polytomous items, each category function is modeled separately. Each item
is characterized by one slope (or discrimination) parameter and k -1 between category
threshold parameters; where k is the number of item response categories. For example, an
item such as SRH is characterized by having one slope parameter and four threshold
parameter. Multiple dichotomizations of item response take place (e.g. categories 1 vs. 2,
3,4,5;1,2vs.3,4,5;1,2,3vs. 4,5, & 1,2, 3,4 vs. 5) in order to draw the category

? The probability of affirmative response of a binary item increases rapidly with the increase in trait



response function for each item category. The category response functions are no longer
exclusively monotonic as in binary items except for the two categories at the extreme
such as poor and excellent in the case of SRH (Ostini and Nering, 2006).

METHODOLOGY
Data

The Health and Retirement Study (HRS) is a prospective panel study of the U.S.
population of the birth cohorts born <1953. The 1998 HRS is representative of the U.S.
non-institutionalized population aged 50 and over at the two time point — 1998 and
2004—when younger cohorts were aged-in to the study from the bottom. The HRS
collects extensive information on socio-demographic conditions, marital history,
completed fertility, living arrangements, and various health domains: physical, functional
and cognitive, and affective health, chronic conditions, and symptoms, lifestyle behavior
(smoking, drinking), and migratory history.

The Mexican Health and Aging Study (MHAS)/Encuesta Nacional Sobre Salud y
Envejecimiento en Mexico (ENSEM) is also a prospective panel study, similar in design,
content, and coverage to the HRS. All MHAS respondents were aged 50 and over at the
time of the 2001 baseline. Like HRS, MHAS provides information on the various health
domains listed above. The first wave of MHAS (2001) is representative of the 13 million
Mexicans born prior to 1951.The MHAS sample was selected from households
participating in the 4th Quarter 2000 National Employment Study/Encuesta Nacional de
Empleo (ENE), nationally representative study. The 2001 MHAS response rate was
90.1% and 15,186 eligible respondents and their spouses/partners were successfully
interviewed.

Measures and Analyses

In addition to self-reported health, the following items are used in the analyses: bodily
pain, symptoms such as frequent swelling in feet and ankles; difficulty breathing; fainting
spells; and persistent wheezing cough or bringing up phlegm) and Activities in Daily
Living (difficulty in dressing, bathing, eating, getting in and out of bed, and using the
toilet). As these items do not have the same number of response categories, we use the
Graded-Response Model (GRM), which is a generalization of the 2PL model (Embretson
and Reise, 2000; Ostini and Nering, 2006). A number of control variables are used:
ethnicity and immigrant status, gender, age and education.

We carry-out the analyses using software Multilog 7 as it could provide estimates of the 2
PL model and polytomous items, as well (Embretson and Reise, 2000). We use
differential item functioning (DIF) to examine whether self-reported health have
measurement properties that are invariant across groups. DIF tests if the threshold
parameters of SRH are systemically different for different groups (Ellis and Kimmel,
1992). Category response curves of self-reported health are then drawn (and compared)



for the following ethnic groups: White Americans, African Americans, Mexican
Americans and Mexicans) with and without controls for age, gender and education.
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