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Introduction

 Two basic principles – National Health Service

 the tendency to be a free system  at the point of consumption

 the universality and general access to the system 

 Different levels of health care utilization:

 not able to access the system (utilization is zero)

 not able to consume more medical services (utilization is 0,1,2,3,…)

 Horizontal (in)equality concept (HI)

Equal treatment of equals

 4ºINS  2005/2006 - fourth survey of national health 
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iy - analyzed variable
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- the average of yiy
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Methodology

 Actual utilization: number of consultations 

 Needed-utilization: need variables (health status, age) 

non-need variables (education, income, region, occupation)

the omitted variables bias problem

 apply a fixed value to all non-need variables (normalized to their mean)

 G(.) – zero inflated negative binomial model (zinb model)

 discrete data

 excess zeros = barrier to access the system
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Methodology

 CI of actual utilization

considers the characteristics of each individual (and their differences) 

 CI of needed-utilization

reflects the necessity that the population has if individuals had the same

level of non-need factors (region, education,...)

Inequity that arises exactly because individuals are not 

equally treated even after the different levels of need 

have been accounted for

nu CICIHI −=
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Results: Barriers

“Excess zeros“ : those who would be expected to have health assistance do not actually receive it 

1. As the income raises the chance to have zero consultations decreases

2. As older one gets the barriers to accede the system decrease

3. As the number of school years increases the chance of not having consultations also 
increases
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Results: Portugal

The Portuguese health system appears with relatively high inequity

 The health system favours the better-off 

 Poorer individuals consumed less 

medical services but the ones who need 

more those services 

Introduction

Methodology

Results

Simulation 

Conclusion Estimating the zinb model:



9

Results: Regions

But… are there differences across the Portuguese regions? 
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Evaluation and Analysis

• Only 4 INS were computed till nowTime series analysis

• Only seven regions Regional cross-section 
analysis

• Few comparable international studiesInternational analysis

• Create enough representative sub-
populations of the global sample

• Create “small Portugals” by randomly 
and repeatedly extracting information 
from the global sample 

Simulation process
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Evaluation and Analysis

 National analysis   simple linear regression

Dependent variable: HI

Independent variables:   

 Mean income

 Percentage of unemployed individuals

 Percentage of individuals with more than three chronic diseases

 Percentage of individuals with no private insurance

 Percentage of individuals that are part of a public subsystem

 Percentage of individuals that are part of a private subsystem

 Percentage of individuals with more than 65 years

 Mean income of the 5% / 10% / 25% poorest individuals
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Evaluation and Analysis

 National analysis

1. A generalized increase in income does not by itself reduce inequity 

2. A structure that supports individuals with several chronic diseases promotes equity

3. The ageing of the population by itself does not determine inequities 

4. Increasing the average number of schooling will not diminishing health inequity

5. Public and private subsystems do not influence health inequity 
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Conclusion

1. Barriers to access - income

2. Pro-rich system at a national level 

 the richest individuals consumed more but have less need

3. Policies should not worried with the inevitable ageing of population, 

4. Economic growth does not seem, at least by itself, to solve the problem of 

inequity 

5. Disparities across the Portuguese regions 

6. Keep with the regional analysis in further investigations 

7. Use the decomposition process in further analysis
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Thank you



 Regional analysis  fixed effects model: 

1. The higher the percentage of individuals part of a private subsystem the lower the 
average HI 

2. Differences in the regional average income does not motivate regional health disparities

3. Differences in the regional ageing of the population by itself does not determine regional 
inequities15

Evaluation and Analysis

∑+= jjiHI χβα
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Variables

 health status

 ever smoked

 sick for less/more than 3 

months

 disable temporary / 

permanently

 gender

 age ; age2

 male*age ; male*age2 

 schooling years

 marital status 

 occupational status 

 nationality 

 equivalent income 

 region 

 private insurance 

 subsystem 

ε
k
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Database: 4ºINS

1. Equivalent income + no weights

2. Aggregate income + weighted according to the real distribution of the population



Chronic diseases

1. Diabetes

2. Asthma

3. Blood_pressure

4. Chronic_pain

5. Rheumatism

6. Osteoporosis

7. Glaucoma

8. Retinopathy

9. Cancer

10. Kidney_stones

11. Renal_failure

12. Chronic_anxiety_disorder

13. Chronic_wound

14. Emphysema

15. Cerebral_hemorrhage_ICH

16. Obesity

17. Depression

18. Myocardial_infarction

19. Other18
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Chronic diseases

587,6216 - point of the rank income which has 50% of the 

population on the left and 50% on the right
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Equivalent income
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Individual equivalent income:
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Evaluation: HI (std dev)

 The redistribution of income does not seem to influence health inequities

 A generalized increase in income does not solve health inequities

 The system is able to detect and support those with higher need
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Barriers to access

 Even when income is not consider as a potential barriers to access the heath system… 
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… as age increases the barriers to access decrease

… as education increases the barriers to access increase

… private subsystem, public subsystem and having no private

insurance do not represent a barrier to access



CIu and CIn
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Literature Review
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Literature Review

25



Literature Review
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Literature Review
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Literature Review
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Literature Review
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Decomposition process
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( )
y

Ry
CI ii ,cov2×

=

 

cov(yi,Ri) = E (Ri − R)(yi − y)[ ]

The concentration index is given by

The decomposition process is based on the covariance formula

iy - analyzed variable

iR - rank 

( ).cov - covariance 

- the national average of yiy

 

R - the national average rankIf our analysis is based on a linear model

 

cov(yi,Ri) = E (Ri − R)(α0 + α1xi + ei −α0 −α1 x)[ ]

cov(yi,Ri) = α1k E (Ri − R)(xik − xk )[ ]

cov(yi,Ri) =
ˆ α 1k

N
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The zinb model
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Concentration index
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According to Kakwani et al.:

Where
 

CI = 1− 2 L(s)ds
0
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Variables
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Consultations distribution
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Definitions

 Equity – differences in utilization and need that are justifiably caused 

 Equality – differences in utilization independently of their nature

 Income-related inequality in health care does not imply inequity in health care

 Barriers to access - obstacle to an individual have a first contact with the 

health care system 
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