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Demographic Differences in Health

Older persons have lower physical health than younger
Persons.

Mental health does not decline withiage, and may even rise.
Women report lower physical and mental health than men.

Persons with moere education report betier physicall health
than these withiless.

Blacks report higher mental health than VWhites o IHIspanics.
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Demographic Differences in Health

B [o what extent do these observed differences

reflect “true” group differences in underlying
ohysical or mental health sta s B




Measurement Invariance

B \alid comparisons of different groups require
that measures be invariant.

B Measures can be construed as reflecting a
atent variable (e.g., mental health).

BN [nvariant item has identical relationship with
atent variable in all greups.

B lifrelationship betweeniitem and latent
vVariakle varies across, groups, DIFE Isipresent.
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Unadjusted vs. Adjusted Group
Differences

Unadjusted comparisons of group means
may, in part, reflect DIF.

They may also reflect true differences
between groups.

Control for any DIF eiffects when comparing
groups (I.e., adjust for" DIF).

Multiple-indicator multiple-cause (IMIMIC)
model as one methoed of adjustment.
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SF-12

B Health-related quality of life is an important
outcome variable in many studies.

B SF-12 is an established, reliable, validated
measure of health status.

B [welve items, conceptualized as measuring
{wWo aspects of health status

— Physicallhealth
— Mentallhealth
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Data

Medical Expenditure Panel Survey in 2000
Nationally representative sample

Adult respondents (>17) received self-
administered questionnaire (SAQ).

SE-12 included in SAQ.
[Response rate among eligibles: 93.5%
Size ofi analytic.sample: 11,662 persons
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DIF Adjustment Strategies

Examine individual items for DIF.
Discard or revise items with DIFE.
Examine revised measure.

[Requires lange pool of candidate items.

[RequIres; resources; and opportunity to
develop measures.
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Constraints

B Opportunity to develop measures may be
limited.

B Secondary analysis ofi existing data.

B Use of established measure limits options to
discard or revise items.
— Non-comparability: with prior studies
— Alters content validity off measure
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Modeling Strategy

B Develop statistical model that controls for the
Influence of DIF.

B Decompose unadjusted group difference into

— Group difference in latent variable means
— DIF efiect

B llcorperate parameters representing DIF 1n
moedel.
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MIMIC Model

B Assume underlying characteristic (“latent
variable™) that cannot be measured directly.

M This is theta (0) in IRT.

B [atent variable isimeasured indirectly, through
its influence on multiple ebserved indicators.

B MIMIC moedel s confirmatory facter analysis
With covariates:
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Basic Factor Model
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CFA and IRT

B Under certain conditions, CFA model is
equivalent to IRT model.

— Factor represents latent trait.

— Arrows represent influence ofi (latent) factor on
observed guestionnaire items, (factor loading).

— [Loading ofi item on factor corresponds to IR
discrimination parameter.

— |tem intercept corresponds: to IRIF aificulty,
parameter.
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¥ CFA and IRT

B Although multidimensional IRT models have
been developed, they are rarely used in
practice.

B Adding more latent dimensions (factors) IS
straightfiorward in CEA/MIMIC approeach.

AHRQ
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CFA Model with Two Factors
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MIMIC Model

B MIMIC model adds covariates to CFA model.

B Demographic differences in mean levels of
latent factors represented by arrows from
demographic variable to factor.

B Demographic differences in observead
variables are mediated through latent factors

(Indirect efifect).
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MIMIC Model

B A demographic variable can also affect an
observed item directly — unmediated by latent
factors.

B [hisis a DIE effect.

B Examine DIF by adding direct effect

parameters from demographic variables to
items.
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Exogenous Variables

Gender

Education
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Latent Variables

Full MIMIC Model

SF -12 Items

General
Health

Moderate Activities

Climb Stairs

Accomplished less

Activity Limitation

Accomplished Less

Work Less Carefully

Pain

Felt Calm

Have Energy

Felt Blue

Social Activities




Analyses

B SF-12 scoring algorithm yields two summary scores:
PCS and MCS.

— Derived from principal component analysis
— Does not involve latent variable model

B Regressed PCS and MCS on demographic
variables.

B Estimated and compared 2 MIMIC models:
— One hadine DIF effects
—  Other had significant DIFE efiects.
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Variable
Female
\YEUS

White
Black

Mean PCS and MCS by Demographic Variables




Regressions of PCS and MCS on Demographic
Variables

PCS MCS
VES 1.36 (.19)** 1.58 (.15)***

Black 0.01 (.30) 0.68 (.34)*
Hispanic 0.05 (.25) 0.23 (.33)




Effects of Demographic Variables on Physical

and Mental Health: No-DIF Model

\YEE

Black
Hispanic
Other race

Age 40-59
Age 60-69
Age 70+

No high school degree
High school degree
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Physical Factor

0.205 (.022)*

0.020 (.034)
0.008 (.030)
0.072 (.068)

-0.407 (.025)*
-0.710 (.039)*
-1.062 (.039)*

-0.459 (.030)*
-0.238 (.025)*

Mental Factor

0.186 (.018)*

0.114 (.027)*
0.082 (.024)
0.108 (.054)

-0.034 (.020)
0.099 (.032)
0.001 (.032)

-0.224 (.024)*
-0.059 (.021)



Goodness-of-Fit of No-DIF and DIF
Models

No DIF DIF
Chi-square 3676.98 1845.699
DT 159 °)6)
CFl 0.969 0.994
RIVISEA 0.0471 0.08E




Effects of Demographic Variables on Physical

Health in No-DIF and DIF Models

Variable No DIF DIF
Male 0.205 (.022)* 0.193 (.023)*
Black 0.020 (.034) 0.079 (.034)
Hispanic 0.008 (.030) 0.025 (.032)
Other race 0.072 (.068) 0.073 (.068)
Age 40-59 -0.407 (.025)* -0.348 (.026)*
Age 60-69 -0.710 (.039)* -0.654 (.039)*
Age 70+ -1.062 (.039)* -1.048 (.046)*

No high school degree
High school degree

-0.459 (.030)*
-0.238 (.025)*
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-0.350 (.031)*
-0.158 (.028)*



Effects of Demographic Variables on Mental
Health in No-DIF and DIF Models

Variable No DIF DIF

Male 0.186 (.018)* 0.181(.019)*
Black 0.114 (.027)* 0.056 (.029)
Hispanic 0.082 (.024) -0.037 (.027)
Other race 0.108 (.054) 0.108 (.054)
Age 40-59 -0.034 (.020) -0.064 (.022)
Age 60-69 0.099 (.032) -0.111 (.040)
Age 70+ 0.001 (.032) -0.279(.040)*

No high school degree
High school degree

-0.224 (.024)*
-0.059 (.021)
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-0.237(.026)*
-0.077 (.022)



Summary of DIF Influence

B DIF has minimal influence on estimates of
demographic differences in physical health.

B Gender and educational differences in mental
health relatively unafiected by DIF.

B Adjusting for DIF, oldest age greup Is lewer on
mentalihealth

B Adjusting for DIE, Blacks do not differfrom
Whites on mentalfhealtn:
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Major DIF Effects

SF-12 ltem Male Age 40-59 Age 60-69 Age 70+ Black

General health -0.076* -0.084* -0.004 -0.165*
Moderate -0.121* -0.186* -0.197* -0.128*

Climbing 0.111* -0.173* -0.245*  -0.278*
Pain




Major DIF Effects

SF-12 Item Hispanic Other race Education <12 High school

General health -0.175*
Moderate




Advantages of MIMIC Model

B Analyses can proceed without deleting items
with DIF.

B DIF detection can be embedded in larger,
substantively focused model.

B |Incorporates multiple groups easily.

B Can incorperate multiple latent variables
Simultaneously.
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;/(‘ Disadvantages of MIMIC Model

B Assumes that DIF is uniform (i.e., no
Interaction between factor loadings and
exogenous variables).

B Not oriented to producing a DIfF-free score for
eachi individual.

B llechnical details ofi estimation differ from
some K approaches.

AHRQ
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