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BACKGROUNDBACKGROUND
AIM OF OUR STUDY:AIM OF OUR STUDY: to apply the Grade of Membership (GoM) to apply the Grade of Membership (GoM) 
model to the World Health Survey (WHS) data, in order to model to the World Health Survey (WHS) data, in order to 
summarize the full set of health and healthsummarize the full set of health and health--related variables related variables 
into a set of meaningful health profilesinto a set of meaningful health profiles

WORLD HEALTH SURVEYWORLD HEALTH SURVEY (WHS)(WHS): : -- World Health OrganizationWorld Health Organization
-- 70 countries70 countries

between 2002 and 2004between 2002 and 2004-- between 2002 and 2004between 2002 and 2004
-- crosscross--population comparable population comparable 
data on health, healthdata on health, health--related related 
outcomes and risk factorsoutcomes and risk factors

GRADE OF MEMBERSHIPGRADE OF MEMBERSHIP (GoM) (GoM) MODEL: MODEL: summary health summary health 
profiles from WHS profiles from WHS 
selfself--reported health reported health 
status and healthstatus and healthstatus and health status and health 
conditionsconditions



WORLD HEALTH SURVEYWORLD HEALTH SURVEY

AIM OF THE WHS:AIM OF THE WHS: to provide valid, reliable and comparable to provide valid, reliable and comparable 
information about the World population health statusinformation about the World population health status

SAMPLING DESIGN:SAMPLING DESIGN: probability sampling using multiprobability sampling using multi--stage, stage, 
ffstratified, random cluster samplesstratified, random cluster samples

POPULATION STUDIED: POPULATION STUDIED: persons aged 18 years and older who persons aged 18 years and older who 
li d i h h ldli d i h h ldlived in householdslived in households

QUESTIONNAIREQUESTIONNAIREQUESTIONNAIREQUESTIONNAIRE

Individual Individual 
QuestionnaireQuestionnaire

Household Household 
QuestionnaireQuestionnaire



GoM model (1)GoM model (1)

-- Flexible, nonFlexible, non--parametric, multivariate methodparametric, multivariate method
-- Different from the other common classification methodsDifferent from the other common classification methods
-- KK pure types, pure types, II individuals, individuals, JJ categorical variables, and categorical variables, and LjLj
response levelsresponse levelsresponse levelsresponse levels

1  if the i1  if the ithth individual has the lindividual has the lthth response to the jresponse to the jthth variablevariable
XXijlijl ==

0  otherwise0  otherwise

ggikik grade of similarity of the health features of the ith individual with the grade of similarity of the health features of the ith individual with the 
characteristics of each K pure typescharacteristics of each K pure types

λλkjlkjl likelihood of a response l to the jth question by an individual belonging to likelihood of a response l to the jth question by an individual belonging to 
the kthe kthth pure typepure type



GoM model (2)GoM model (2)
DSIGoM software:DSIGoM software: toto estimate the GoM parameters (estimate the GoM parameters (ggikik and and λλkjlkjl))

The The likelihood functionlikelihood function of the GoM model is maximizedof the GoM model is maximized

Maximization of likelihood Maximization of likelihood 
function withfunction with λλkjlkjl fixedfixed

Estimation of Estimation of ggikik

Maximization of likelihood Maximization of likelihood 
function with the obtained function with the obtained gikgik

Optimal number of Optimal number of K pure typesK pure typesyy

Likelihood ratio testLikelihood ratio test on the change in explanatory power between on the change in explanatory power between KK
andand K+1K+1 modelmodeland and K+1K+1 modelmodel



DATA (1)DATA (1)
FINAL DATASET:FINAL DATASET: 217,472  respondents from 69 countries217,472  respondents from 69 countries



DATA (2)DATA (2)

18 categorical variables18 categorical variables18 categorical variables18 categorical variables

•• 55 sociosocio--demographic characteristicsdemographic characteristics
(sex age marital status education and employment)(sex, age, marital status, education and employment)

•• 11 selfself--reported overall health status questionreported overall health status question

•• difficulties in functioning in difficulties in functioning in 88 health domains health domains 
(mobility, self-care, pain and discomfort, cognition, interpersonal relationships, 
vision, sleeping, and feeling sad or depressed)

•• selfself--reported diagnosis of reported diagnosis of 33 physical and physical and 11 mental health mental health 
conditioncondition
(arthritis, angina pectoris, asthma and depression)



GoM applicationGoM application

VARIABLESVARIABLES

EXTERNALEXTERNAL
5 socio-demographic variables

INTERNALINTERNAL
1 self-reported overall health status

8 health domains

4 self-reported diagnoses

44 economiceconomic 11 GoM analysisGoM analysis 33 pure typespure types44 economic                  economic                  11 GoM analysis                      GoM analysis                      33 pure typespure types
areas                         in each area                        for each areaareas                         in each area                        for each area



RESULTS (1)RESULTS (1)

•• For For each economic areaeach economic area, the GoM model produced , the GoM model produced three three 
health multidimensional profileshealth multidimensional profiles, each of which captures , each of which captures 
different aspects of different aspects of physical and mental conditionsphysical and mental conditions

In order to better understand the obtained pure types, In order to better understand the obtained pure types, twotwo
summary tablessummary tables will be shownwill be shown

•• external variablesexternal variables results for each economic arearesults for each economic areaexternal variablesexternal variables results for each economic arearesults for each economic area

•• internal variablesinternal variables results for each economic arearesults for each economic area



Health ProfilesHealth Profiles InternalInternal
VariablesVariables

High IncomeHigh Income Upper Middle Upper Middle 
IncomeIncome

Lower Middle Lower Middle 
IncomeIncome

Low IncomeLow Income

HEALTHHEALTH
SRH*SRH* GoodGood

((λλ=55%=55%))
GoodGood GoodGood GoodGood

HEALTH HEALTH 
PROFILE PROFILE 

II
(ROBUST)(ROBUST)

((λλ 55%55%))
HS**HS** NoneNone NoneNone NoneNone NoneNone

CC***CC*** NoneNone NoneNone NoneNone NoneNone

HEALTH HEALTH 
PROFILE PROFILE 

IIII

SRH*SRH* GoodGood ModerateModerate ModerateModerate ModerateModerate

HS**HS** MildMild MildMild MildMild MildMild
IIII

(INTERMEDIATE)(INTERMEDIATE) CC***CC*** NoneNone NoneNone NoneNone NoneNone

SRH*SRH* ModerateModerate ModerateModerate ModerateModerate ModerateModerate

HEALTH HEALTH 
PROFILE PROFILE 

IIIIII
(FRAIL)(FRAIL)

HS**HS** ModerateModerate ModerateModerate ModerateModerate ModerateModerate

ArthritisArthritis(FRAIL)(FRAIL) CC***CC*** Arthritis, Arthritis, 
DepressionDepression ArthritisArthritis NoneNone ArthritisArthritis

*SRH*SRH = self= self--reported overall health statusreported overall health status
**HS**HS = health state determined by level of difficulty with each of the eight health domains= health state determined by level of difficulty with each of the eight health domainsHSHS  health state determined by level of difficulty with each of the eight health domains health state determined by level of difficulty with each of the eight health domains
***CC***CC = reported physical and mental health conditions: arthritis, angina pectoris, asthma and depression= reported physical and mental health conditions: arthritis, angina pectoris, asthma and depression
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Health ProfilesHealth Profiles ExternalExternal
VariablesVariables

High IncomeHigh Income UpperUpper--middle middle 
IncomeIncome

LowerLower--middle middle 
IncomeIncome

Low IncomeLow Income

HEALTH PROFILEHEALTH PROFILE

SexSex Female / Male Female / Male MaleMale MaleMale Male Male 

Age groupAge group AdultAdult AdultAdult AdultAdult Young / AdultYoung / Adult

II
(ROBUST)(ROBUST) Marital statusMarital status MarriedMarried MarriedMarried MarriedMarried MarriedMarried

EducationEducation HighHigh IntermediateIntermediate LowLow None None 

Current jobCurrent job Private sectorPrivate sector SelfSelf--employedemployed SelfSelf--employedemployed SelfSelf--employedemployed

SexSex Female Female Female Female Female Female Female Female 

Age groupAge group AdultAdult AdultAdult AdultAdult AdultAdult
HEALTH PROFILEHEALTH PROFILE

IIII
(INTERMEDIATE)(INTERMEDIATE)
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HEALTH PROFILEHEALTH PROFILE
IIIIII

(FRAIL)(FRAIL)
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Marital statusMarital status MarriedMarried MarriedMarried MarriedMarried MarriedMarried

Ed tiEd ti LL L / I t di tL / I t di t NN NNEducationEducation LowLow Low / IntermediateLow / Intermediate NoneNone NoneNone

Current jobCurrent job RetiredRetired RetiredRetired HomemakerHomemaker SelfSelf--employedemployed
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RESULTS (2)RESULTS (2)

AgeAge--standardized prevalencestandardized prevalence estimates (%)estimates (%) for thefor the ggikik scores scores 
di t ib tidi t ib tidistributiondistribution

HEALTH PROFILESHEALTH PROFILES
Economic areasEconomic areas

HEALTH PROFILESHEALTH PROFILES
ROBUSTROBUST INTERMEDIATEINTERMEDIATE FRAILFRAIL

High IncomeHigh Income 62.462.4 21.821.8 15.815.8High IncomeHigh Income 62.462.4 21.821.8 15.815.8

Upper Middle Upper Middle 
incomeincome

62.362.3 22.122.1 15.615.6
incomeincome

Lower Middle Lower Middle 
IncomeIncome

58.258.2 20.020.0 21.821.8
IncomeIncome

Low IncomeLow Income 58.458.4 22.422.4 19.219.2
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CONCLUSIONSCONCLUSIONS

•• Robust method to Robust method to reducereduce and and summarizesummarize health variables health variables 
from health surveysfrom health surveysfrom health surveysfrom health surveys

•• Concrete Concrete levels of healthlevels of health and characteristics of and characteristics of healthyhealthy and and yy
nonnon--healthyhealthy individualsindividuals

S f f fS f f f•• Set of profile which are easier to interpret and use for Set of profile which are easier to interpret and use for 
decisiondecision--makingmaking in in health policyhealth policy

Next stepsNext steps

•• Investigate Investigate changeschanges between between healthhealth profilesprofiles and the impact and the impact 
of the of the healthhealth--wealthwealth
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