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National Health Services are a form of health 
insurance provided by the Government, to 
guarantee full access to medical care; 

Despite usual objectives of universality and 
wide access to medical care services  of the 
NHS, voluntary health insurance (VHI) is also 
present in countries with NHS.
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 Despite NHS, the VHI has been witnessing a steady 
increase in the last decade,
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Source: Simões, Barros, Pereira, et al. (2007), Relatório da sustentabilidade financeira do SNS.



 In such countries (those with NHS), understanding
the motives that drive individuals to buy SHI is,
therefore, key to assess the performance of the
NHS.

 To contribute to this knowledge base we use data
reflecting the Portuguese context, taken from the
National Health Survey (NHSur)
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 In regards to Portugal:
 NHS provides full access to medical care

 Mostly in public facilities

 Financed mainly through taxation

 Almost free at the point of delivery
 Some co-payments, which have been increasing over time, vary with the 

type of service. Many individuals are exempt.

 In addition to the NHS
 About 25% of the population enjoys from a second layer of 

health insurance coverage through health subsystems  
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 This work aims at: 
 Exploring the factors that drive individuals in the decision of 

subscribe a VHI contract, 

 Given VHI, discerning the determinants of the quantity of 
coverage chosen,

 Among all the factors, we will focus primarily on the 
effect of income, asking whether the income-elasticity of 
demand has changed in the course of the last decade. 
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 NHSur1998/1999 -- 2005/2006
 Merged the two datasets

 Independently pooled cross-section (not Panel data)

 Workable database containing information of approximately 
50.000 individuals;

 DepVars: Relevant questions:
 Do you enjoy from a health insurance contract? 

[YES/NO][Binary variable]; (if yes)
 Which kind of medical care does the SHI covers? [1,2,3,4,5] 

[Ordered variable]
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Question 2.6

Benefit from VHI?

Question 2.7

Quantity of coverage
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SHI in Portugal

 Y1*  Propensity to buy SHI

 Y2*  Propensity to buy more quantity of coverage
 Two statistical specifications (depends on the assumptions of the error terms)

 Random errors are assumed independent (estimation into two separate/independent steps)

 Dependent errors (distributed according a bivariate normal distribution, with var=1, and 
corr(.,.)=r:

*
1 1
* *
2 2 1 1 0

y x

y z if y x

β ε

θ ε β ε

 = +


= + = + >

 Dependent variable: Ordinal 

 Decision made in two steps

1) Decision to buy SHI;

2) Decision about the quantity, given the individual does buy it;

 Large proportion of the zeros
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Assuming independent errors…

 The two dependent variables
 Binary (first part)

 Ordinal (second part decision)

 Model can be estimated in two separate steps:
 First step: Probit model: show the determinants of the decision to buy VHI

 Second step: ordered probit model: find the determinants of quantity of 
insurance bought, given SHI =1



 Is independent assumption a good assumption? Possibly 
no…
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 Which are the determinants of VHI demand?
 Individual preferences

 Risk aversion

 Income

 Education

 Health status

 Probability of an illness occurring

 Magnitude of the loss that illness might incur,

 Level of satisfaction with the public services

 Price

 Level of advertising (marketing)

 Etc., etc.., etc..



 From all factors, some may be harder to measure than 
others, however,

 As argued by Mossialos, 2004, in the context of 
EU, factors such as price (we don’t have it!), income and 
education are important determinants,
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 Gender
 age
 Civil status
 Education
 Area of residence
 Work 
 Health status

 Chronic diseases 
 C.Mass Index
 Daily smoker

 Type of health coverage
 NHS
 ADSE (insurance for civil servants)
 Other subsystem (Excluded cat.)

 Log(equiv. income) [a]
 Ano_2005 (dummy var.) [b]
 Interaction variable: a*b
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1. The correlation parameter does not present statistical 
significance, 

Thus, based on the “uncorrelated “TPM:
1. Income has a positive effect on the probability of buying 

VHI,
2. After the initial decision, individual’s income do not 

affect the quantity of coverage. 
3. Concerning the evolution of the gradient of income in 

the last decade, our estimates suggest a similar income 
effect in the years 1998 and 2005.
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1. The results indicate that in 2005, relatively to 
1998, individuals present a higher probability of buy VHI. 

2. Contrarily, regarding the quantity of coverage, the year 
factor does not show any statistically relevant effect.
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 Our analysis suggests that the observed increase in the 
number of individuals enjoying from VHI is not explained 
by changes in individual’s income. 

 In our view, it may correspond to an effort that insurance 
companies have been making to supply health insurance 
contracts that meet the specific needs of the population.
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