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                            Abstract 
                             ------ 
 
 
 This research project analyzes the relationship between 
types of payments and use of medication in the case of 
hypertensive care. 
 
 This paper aims to present an empirical test of a  
consumer demand model for ethical drugs in a regulated 
environment on a population of French patients with 
hypertension. The demand equation for medications for the 
treatment of hypertension takes into account clinical as well 
as economic predictors, in order to explain the variations in 
the costs of the treatment among a case mix of 939 French 
patients with a diagnosis of hypertension, from a cross 
section randomized data base, over the period 1988-1991. The 
expenditures of hypertensive drugs are largely explained by 
four risk factors which differentiate the population of 
hypertensive patients: diabetes, cholesterol, ischemic heart 
disease and heart failures. Economic predictors are also 
quite significant. The net cost of the medications for each 
patient slightly increases with the total expenditure, which 
means that the more they consume, the more they pay, despite 
access to conditions of exemptions and large additional 
insurance. When the patients have more acute case of disease, 
they benefit of conditions of exemptions and spend more on 
medications. Additional coverage , income and cash payments 
effects have also been examined and tend to show clear 
interactions for different income groups: patients below 
average income, low income groups and elderlies with below 
average income. 
 
 In the context of escalation of costs in many health 
care systems, such a disease approach can provide necessary 
information knowledge on the various reasons to understand 
the costs of pharmacotherapies and how a drug budget is 
spent. It may provide arguments to value more information on 
consumer's characteristics in practice guidelines versus 
flexible standard practices guidelines or on potential 
debates linking reimbursement to health care costs and 
effectiveness. 
                                              
 



INTRODUCTION: 
------------ 
 
 Hypertension is largely analyzed, since it is one of the 
major common encountered disease ( e.g. for a meta-analysis 
of the literature see J.T. Edelson, M.C. Weinstein et als, 
1990). For instance, it affects an estimated 24 million 
Americans. Specific studies performed on elderlies show that 
more than half of the population older than 65 years of age 
has hypertension.   
"Choices of pharmacotherapy remain  controversial" (e.g. M. 
Monane, R.J. Glyn, J. Hurwitz, R. Levin, J. Avorn, 1995). 
They show for instance that despite their efficacy in the 
treatment of hypertension, the use of diuretics decline for a 
population of elderlies. Hypertension is the single most 
important risk factor in cardiac and cerebrovascular disease. 
However, when hypertension is well treated, it can 
substantially reduce the risk for other diseases ( for 
instance hypertensive therapy on average can lower the 
incidence of myocardial infarction by 9 % according to a meta 
analysis performed by P.R. Hebert, N.H. Fiebach, K.A. 
Eberlein et als, 1988 ). Moreover it can be easily treated 
and monitored .  
Hypertension  is also one of the conditions for which 
significative differences have been found according to types 
of insurance ( e.g. the results of the Rand experiment, 
1985). Therefore, it is particularly relevant to consider 
such a disease, in relation with reimbursement policy 
options. 
 
 In the context of escalation of costs in many health 
care systems, a disease approach can provide the necessary 
information knowledge on the various reasons to understand 
how a health care budget is spent. Pharmaceutical companies 
or health services companies have already opted, 
strategically, to such a disease management approach, 
integrating different levels of care.  
However, public or private funding agencies, in order to 
design their cost containment policies usually do not compare 
different diseases, the costs of their different treatments 
or their benefit/effectiveness. They would rather allocate 
their budget per type of services ( hospitals, nurses, 
physicians, pharmaceuticals). 
 
 In order to use such an approach to design reimbursement 
schemes for public or private agencies, a detailed 
understanding of the various predictors of expenditures for a 



disease would be necessary. Such expenditures cover the whole 
treatment of the disease. Therefore, this treatment process 
should be investigated in order to decide the allocation of 
resources among various programs or therapies. In the case of 
hypertension for instance, this process includes screening, 
diagnosis, treatment and follow-up of hypertensive 
individuals ( e.g. Weinstein, 1977, 1978). This paper focuses 
on the cost of treatment only, and within the treatment, on 
the costs of medications. Medication is one of the major cost 
for the treatment of hypertension ( 60% to 70% according to 
W.Stason and M.C. Weinstein, 1977; J. Avorn, 1995) (1). 
 
 Two recent US studies on the rational drug use of 
medication for hypertension performed by  M. Monane et als 
(1995), B.M. Pasty, T.D. Koepsell et als (1995) tend to show 
changing and controversial prescribing practices and 
medication costs. Therefore, an expenditure model aiming to 
explain the costs of medications for hypertensive care seems 
very accurate, especially to discuss the issue of financing 
such medications.  
 
 So far, most studies which combine clinical and economic 
factors on hypertensive care ( M. Johanneson, S. Agevall et 
als, 1995; I. Kawachi, 1994) use cost effectiveness 
approaches, in order to compare alternative therapies ( 
monitoring, continuous drug therapy or trials of drug 
therapy). Judgements are then made on appropriate treatments 
and management of the disease, taking cost effectiveness 
ratio or QUALYs as major criteria to decide the use of 
medications versus other therapies or to decide the use of a 
specific medication versus another medication. The objective 
of this model is not to consider cost effectiveness outcomes 
but mainly the relationship between costs of medications for 
hypertensive care, as an outcome variable, and clinical and 
economic factors. Usually, in cost effectiveness studies, 
such variables as income, level of insurance coverage, types 
of payments (cash versus third party), characteristics of a 
patient 's household are not taken into account. Such 
characteristics mainly relate to a patient 's ability to pay. 
In order to control variations among patients in term of 
health status and confounders such as age and sex, clinical 
factors and demographic variables are included in the model. 
The perspective is therefore to analyze how clinical and 
economic predictors of a patient can explain his level of 
expenditures for hypertensive drugs.  
 
 From a policy point of view, such a perspective is 



relevant for third party payers or organizations in charge of 
designing drug benefit programs or broader reimbursement 
policy principles. It may also provide arguments to value 
more the information on consumers' characteristics in 
practice guidelines for prescribing hypertensive medications 
( e.g. debate on flexible versus standard medical practices 
guidelines or on potential debates linking reimbursement to 
health effectiveness).  
 
 The objective of this paper is to present and discuss  
empirical results of an expenditure model developed for 
explaining consumers' decisions in their choice for ethical 
drugs in a regulated environment on a sample of 939 patients 
selected from a randomized cross section consumer survey, 
from a French economic institute, CREDES.  
 
(1) Direct costs of treatment for hypertension should also 
include 
physicians visits and laboratory examinations. 
 
 The findings clearly show that, despite a large public 
insurance drug coverage and a price control environment, 
substantial consumption disparities exist among patients due 
to financial disparities. Therefore, any change of policy 
affecting price and reimbursement levels of a pharmacotherapy 
for hypertension will have a very differentiated impact on 
patients having similar diagnosis of hypertension, because of 
income differences, access to conditions of coverage or other 
characteristics of households. 
  
 
II METHODS: 
   --------  
 
II.1. Data sources: 
 
 The data source used is a cross section data base 
(consumer survey) over the period 1988-1991. The sample is a 
randomized sample of the French insured population in the 
Social Security regime ( general scheme and associated 
schemes). It is representative of around 85% of the French 
population. 
 
Selection of the population of hypertensive patients: 
 
 Two inclusion criteria have been selected in order to 
select the casemix of patients treated for hypertension: 



diagnosis and groups of drugs for hypertension therapy. The 
inclusion of the medication criteria is justified in a 
consumer survey where the declarations of patients do not 
ascertain a diagnosis of hypertension. Moreover, as the 
objective of the paper is to describe the variations in the 
costs of medications for hypertensive care, this allows to 
analyze differences among patients identified with a 
treatment for hypertension. The following diagnostic codes 
have been used to identify hypertension (from WHO 9th edition 
classification): 
- Malignant hypertension 
- Intermittent high blood pressure 
- Hypertension 
- Hypertensive cardiomyopathy 
- Secondary malignant hypertension 
- Secondary hypertension  
 
 In addition, at least one of the following group of 
drugs used for hypertension therapy has been selected. The 
drug classification used here is called EPHMRA and is largely 
used by the French industry. The following groups of products 
have been included: 
- Anti-hypertensive agents 
- Beta Blockers , single or associated 
- Calcium channel blocker 
- ACE inhibitors 
- Peripheral cerebral, vasodilator 
- diuretics 
- sulfamides, single 
- sulfamides, combined 
- Anti-aldosterone 
- Xanthiques 
- others, 
- Unknown diuretics. 
 
 With these two inclusion criteria, a casemix of a 
population of 939 French patients diagnosed with hypertension 
has been extracted from the four files of the consumer cross 
section data base. The representativeness of the casemix is 
provided in table 1. 
 
 
                               
 
 
 
 



Table 1 
 
                     Composition of the sample 
 
 
   Hypertensive care        number of        number of  
                             records          subjects 
   inclusion criteria: 
 
   1. diagnosis                2491             2490 
   2. medications 
     for hypertension          2609             1678 
     for all medications 
     consumed by the patients  4936 
 
   - individuals                                 939 
   (with the two inclusion criteria) 
    
   whole sample   
 
   1. diagnosis               92,792            28,581 
   2. medications             33,639            10,042 
   3. individuals                               27,091 
 
Source: The data set is compiled from four files from the 
consumer  
        panel survey of Credes (1988-1991) 
 
 
II.2. The statistical analysis: 
 
 The objective is to describe the cost of hypertensive 
care medications, through a demand model, adopting a consumer 
perspective. This model is a consumer model which mainly 
specifies factors  related to patients. Therefore, it can 
only explain the variations across patients affected by 
hypertension which are due to different clinical conditions ( 
such as different risk factors) and different financial 
variables or socio-demographic conditions (net price paid by 
the consumer, income, cash payments, characteristics of the 
households and access to information. Appendix 2 provides the 
general structure of the tested model, adapted for the case 
of hypertensive care , where pharmacotherapy is mostly 
prescribed and therefore where there is no interactions with 
an OTC drug demand equation  
 
 



III METHODS OF ESTIMATION: 
    --------------------- 
     
 
 The estimation of the model has been performed with the 
statistical package SAS and the procedure used is Proc syslin 
which allows a two stage least square estimation. The net 
price variable is partly endogenous in the model and is 
estimated through instruments, so that only the estimated 
value is taken into account in the expenditure equation. Such 
a model is a simultaneous equation type of model. The order 
condition for identification is met and since in fact, we 
mainly estimate the expenditure equation and use the 
predicted value for the net price to the consumer as an 
estimated value from a selection of instruments, the rank 
condition is not necessary (the instruments are two exogenous 
variables). 
 
 We faced a problem of measurement in the net price paid 
by the consumer, because of lack of information on each 
individual product (number of pills or pack size). Therefore 
the construction of a net price index for hypertensive 
medications per patient is not possible. However, we measure 
the share of the costs of medications for hypertensive care, 
remaining at the burden of the consumer, taking into account 
the various levels of drug coverage rates for different 
medications records. It is still relevant to include it in 
the model, since that "net burden" to the consumer is one of 
the characteristics of the public insurance system (2). 
 
 Two stage least square method of estimation usually 
leads to independent estimations of the two equations : the 
net price equation and the expenditures equation. In order to 
check for the consistency of estimates, we have run two 
estimation methods ( two stages and three stages) as 
suggested by Hausman (1978). The estimation of the results of 
the three stage least square estimation is provided in 
appendix 3 and shows very similar coefficients to the 
coefficient estimated by the two stage least square 
estimation method. 
 
 
(1) (see C.Huttin, Takemi working paper, 1995, " a 
specification of       a consumer demand model for ethical 
drugs in a regulated  
     environment"). 
 



(2)  This indicator of an average net cost of medications to 
the  
     consumer tend to measure a concept of a net price for a  
     consumer discussed at a macro level by D.L. Alexander, 
J.E.  
     Flynn , L. Linkins for a cross-country comparison.  
 
 
 The outcome variable of the model is a variable of 
expenditures. It measures the total cost of all medication 
records for hypertensive care per each patient. However, as 
in many expenditure models, this variable is very skewed and 
we have transformed it into a log form. Therefore, the model 
estimates the log (expenditures/patient) of all medications 
for the treatment of hypertensive care. We do not explain the 
level of total drug expenditures for these patients. The 
level of expenditures for medications for hypertensive care 
are on average 50 % more than for other drug expenditures. 
Each patient has on average 3 medication records. After the 
log transformation of the expenditure variable and after 
taking into account  missing observations for certain 
variables, the model is tested for a population aged over 15 
year old, being diagnosed as patients with hypertensive care. 
The final size of the sample is 891 ( for specification of 
the models without the income variable and 869 for model 
specifications including the income variable ( from a 
separate household file).  
 
The outcome variable expressed in log form is continuous and 
follows a normal distribution. 
 
 One important statistical problem in such statistical 
analysis of cross-section data is the potential cluster bias 
due to the fact that several patients may belong to the same 
household. Therefore, some variables such as income or 
insurance schemes are common to the same members of the 
household and this introduces potential bias. Since the 
casemix of patients is designed to follow a group of patients 
with hypertensive care, there is no reason to find all 
members of the same household. In fact, the number of 
individuals which belongs to the same family as another 
member for this sample is 69. As a first approximation, we 
will therefore consider that this does not bias the 
estimates.  
 
 
 



IV RESULTS: 
   ------- 
 
 This drug expenditure model explains between 40 and 43 
percent of the variance among hypertensive patients, 
according to  different estimations and different models , 
aiming to compare effects of different characteristics of 
households, different income groups and different liquidity 
capacities. 
 
IV.1. Models of expenditures with different income groups:  
 
 Tables 1, 2 and 3 present three variants of the model 
controlling for an income effect on expenditures, according 
to three types of population groups: the below average income 
group versus the over average income group (below 8000 FF), 
the low income group (below 4500 FF), the below average 
income group, for elderlies (aged over 65). For the low 
income group, there is a complementary insurance scheme 
called free medical aid. In order to control for an income 
effect without the effect of the free medical aid (AMG), we 
exclude from that group, the patients which can benefit of 
this specific scheme. 
 
                           Table 2  
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients : 1988-1991. 
              ( case 1: controlling for "below average 
income"  
                        patients) 
 
   variable         parameter                   Prob > T 
                    estimate 
 
   intercept        4.43448                     0.0001 
                   (0.11535)   
   age              0.00135                     0.3280 
                   (0.00138) 
   sexe            -0.04204                     0.1668 
                   (0.03038) 
   chol             0.27194                     0.0001 
                   (0.03513) 
   diab             0.20263                     0.0001 
                   (0.04787) 
   ihd              0.31813                     0.0001 



                   (0.03835) 
   chf             -0.31654                     0.0001 
                   (0.06498) 
   rv              -0.04984                     0.0645 
                   (0.02693) 
   t_npx1           0.00903                     0.0001 
                   (0.00070) 
   d1               0.02958                     0.3502 
                   (0.03916) 
   d2               0.02322                     0.6893 
                   (0.05807) 
   d3               0.13646                     0.0004 
                   (0.03831) 
   r                0.11794                     0.0027 
                   (0.03916) 
   tai1            -0.19837                     0.0005 
                   (0.05640) 
   tai2            -0.20566                     0.0001 
                   (0.04343) 
   tai3            -0.10198                     0.0306 
                   (0.04708) 
 
R2= 0.4045          F=39.222      Prob>F = 0.0001 
adj R2 = 0.3942 
 
 
 
 
Variables: 
 

Chol: patients which have a diagnosis of cholesterol. 
Diab: patients which have a diagnosis of diabetes. 
IHD : patients which have a diagnosis of ischemic heart 
disease. 
CHF : patients which have a diagnosis of congested heart 
failure. 
T_npx1 : net cost of medication paid by the consumer taken 
into  
      account all the different coverage rates for medication 
      records for hypertensive drugs and the medications used 
for  
      the treatment of diabetes, ischemic heart diseases,  
      cholesterol, and congested heart failures. 
D1  : patients having a "mutuelles" insurance ( dummy 
variable) 
D2  : patients having a private insurance (dummy variable) 
D3  : patients having access to conditions of exemptions. 



R   : below average income groups of patients. 
  
In this model, as the size of households may influence the 
role of income on expenditures: four dummy variables classify 
households in: 
  - household "single" (Tai1) 
  - household "couple" (Tai2) 
  - household "with one child" (Tai3) 
  - household "with more than one child" (Tai4)  
 
 In order to have a correct specification of the model we 
exclude one category (TAI4) from the model and we take it as 
the reference group. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



                           Table 3  
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients ; 1988-1991. 
            ( case 2: controlling for a "low income group" ) 
 
   Variable         parameter                    Prob > T 
                    estimate 
 
   intercept        4.34318                      0.0001 
                   (0.11570) 
   age              0.00318                      0.0116 
                   (0.00126) 
   sexe            -0.03920                      0.2006 
                   (0.03061) 
   chol             0.27481                      0.0001 
                   (0.03547) 
   diab             0.21470                      0.0001 
                   (0.04816) 
   ihd              0.31575                      0.0001 
                   (0.03868) 
   chf             -0.32426                      0.0001 
                   (0.06554) 
   rv              -0.04779                      0.0789 
                   (0.02717) 
   t_npx1           0.00892                      0.0001 
                   (0.00071) 
   d1               0.02431                      0.4457 
                   (0.03186) 
   d2               0.03137                      0.5928 
                   (0.05864) 
   d3               0.13965                      0.0003 
                   (0.03863) 
   lr               0.30810                      0.0018 
                   (0.09821) 
   tai1            -0.18211                      0.0012 
                   (0.05595) 
   tai2            -0.20371                      0.0001 
                   (0.04380) 
   tai3            -0.10913                      0.0218 
                   (0.04747) 
     
  R2= 0.4006     adj R sq = 0.3902 
  F = 38.589 
  Prob >F  0.0001 
    



variables: 
  
 lr: low income group of patients (class 1 and 2), who do not  
      benefit of the free medical aid. 
 
 
 
 
                           Table 4  
 
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients ; 1988-1991. 
          ( controlling for "below average income for 
elderlies") 
 
   Variable         Parameter                   Prob > T 
                    estimate 
 
   intercept        4.44967                      0.0001 
                   (0.11570) 
   age              0.00103                      0.4615 
                   (0.00139) 
   sexe            -0.04080                      0.1798 
                   (0.03039) 
   chol             0.27334                      0.0001 
                   (0.03518) 
   diab             0.20684                      0.0001 
                   (0.04784) 
   ihd              0.31662                      0.0001 
                   (0.03840) 
   chf             -0.31850                      0.0001 
                   (0.06505) 
   rv              -0.05197                      0.0544 
                   (0.02698) 
   t_npx1           0.00906                      0.0001 
                   (0.00070) 
   d1               0.03121                      0.3252 
                   (0.03171) 
   d2               0.02733                      0.6385 
                   (0.05816) 
   d3               0.13905                      0.0003 
                   (0.03834) 
   rold             0.13572                      0.0006 
                   (0.03964) 
   tai1            -0.19608                      0.0005 



                   (0.05606) 
   tai2            -0.20366                      0.0001 
                   (0.04347) 
   tai3            -0.09984                      0.0346 
                   (0.04716) 
    
   R2= 0.4050       adj R2= 0.3947 
   F = 39.292        Prob > F = 0.0001 
 
variables: 
  rold: below average income group of elderly patients ( over 
65).  
 
 
 
 
IV.2. Models of expenditures taking into account types of 
payments: 
        
 A second series of models have been tested in order to 
isolate the role of having to pay cash versus third party 
systems, which may interfere with the relation between the 
disposable income and the level of expenditures. Therefore, 
we have constructed a variable aiming to represent a 
parameter of the cash effect. The payment for medications can 
take several routes in France. Some patients pay out of 
pocket and then are refunded. Some do not pay cash and 
benefit of third party payments. Some patients have grouped 
payments, namely they will pay for all medications they 
purchase for them but also for other members of the family. 
In this last case, it is very difficult to isolate the exact 
cash payment for an individual patient for the treatment of 
hypertensive care.  
 
 We have therefore constructed a categorical variable, 
which differentiates the types of cash payment into four 
groups: 
 
cash 1: the patient pays cash, if there is a cash payment for 
at  
        least one medication record related to hypertensive 
care. 
cash 2: the patient does not pay cash, because he belongs to 
a  
        category of third party payer. 
cash 3: the patient does not pay cash, because he has paid 
for  



        other medications already and it is a grouped 
payment. 
cash 4: the patient does not pay for other reasons. 
 
 We control the effect of a cash payment for hypertensive 
care  
either by controlling a differentiated effect of cash 1 
versus the three other categories (2,3,4) or by controlling 
cash 1 and cash 3 versus cash 2 and 4, since cash 3 may also 
introduce some cash types of payments. The results are 
presented in table 5. 
 
 In the specification of the model, there are presumed 
interactions between conditions of access to insurance 
schemes and other financial variables. This may explain that 
in the first three variants of the model ( where there are no 
control for interactions), the role of additional coverage 
does not seem to be significative. In order to control some 
of these interactions, we create a new variable: an 
interaction term between a type of payment ( variable cash 1) 
and the access to additional insurance contracts ( the 
results are presented in table 6). 
 
 
 
 
 
 
 
 
 
 
                   
 
                           Table 5 
 
    Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients; 1988-1991. 
          ( controlling for variations of cash payments 
             and below average income patient group) 
 
   Variable         Parameter                  Prob > T       
                    estimate 
 
   intercept        4.21581                      0.0001 
                   (0.11541) 



   age              0.00243                      0.0543 
                   (0.00126) 
   sexe            -0.04124                      0.1776 
                   (0.03057) 
   chol             0.28331                      0.0001 
                   (0.03535) 
   diab             0.20477                      0.0001 
                   (0.04798) 
   ihd              0.32006                      0.0001 
                   (0.03850) 
   chf             -0.31555                      0.0001 
                   (0.06524) 
   rv              -0.03633                      0.1831 
                   (0.02727) 
   t_npx1           0.00889                      0.0001 
                   (0.00070) 
   d1               0.04665                      0.1470 
                   (0.03214) 
   d2               0.02453                      0.6738 
                   (0.05827) 
   d3               0.17967                      0.0001 
                   (0.03965) 
   r                0.06995                      0.0247 
                   (0.03108) 
   tai1            -0.18912                      0.0009 
                   (0.05686) 
   tai2            -0.20833                      0.0001 
                   (0.04379) 
   tai3            -0.11402                      0.0161 
                   (0.04728) 
   cash1            0.15001                      0.0001 
                   (0.03404) 
   cash3            0.08253                      0.1625 
                   (0.05904) 
    
   R2= 0.4092    adj R2 = 0.3976 
   F = 35.205      Prob>F = 0.0001 
 
 
                           Table 6 
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients ; 1988-1991. 
          ( controlling for cash payments, interactions 
                with additional insurance schemes,  
             and below average income patient group) 



 
 
   Variable        Parameter                   Prob > T 
                   estimate 
 
   intercept        4.31473                      0.0001 
                   (0.11186) 
   age              0.00271                      0.0316 
                   (0.00126) 
   sexe            -0.03920                      0.2007 
                   (0.03061) 
   chol             0.28613                      0.0001 
                   (0.03543) 
   diab             0.20703                      0.0001 
                   (0.04799) 
   ihd              0.31591                      0.0001 
                   (0.03848) 
   chf             -0.31614                      0.0001 
                   (0.06534) 
   rv              -0.03899                      0.1524 
                   (0.02722) 
   t_npx1           0.00889                      0.0001 
                   (0.00070) 
   d1               0.09891                      0.0065 
                   (0.03625) 
   d2               0.08087                      0.2288 
                   (0.06714) 
   d3               0.16113                      0.0001 
                   (0.03874) 
   r                0.06789                      0.0291 
                   (0.03105) 
   tai1            -0.19241                      0.0008 
                   (0.05693) 
   tai2            -0.20875                      0.0001 
                   (0.04379) 
   tai3            -0.11226                      0.0177 
                   (0.04379) 
   cash11          -0.15726                      0.0001 
                   (0.03860) 
   cash12          -0.16866                      0.1375 
                   (0.11346) 
       
   R2= 0.4086     adj R= 0.3976 
   F = 35.116     Prob>F = 0.0001 
 
Variables: 
     cash11= 1 if cash 1=0  and d1 = 1.  



     cash12= 1 if cash 1=0  and d2 = 1. 
 
 Even when potential interactions with additional funds 
are taken into account, the sign of the relationship between 
the variable "cash" and the level of expenditures (negative 
in the formulation of table 6) means that patients who have 
to pay cash, consume more than people who do not pay cash. 
This result is unexpected since a liquidity effect would 
normally lead to a negative relationship.  
 
 We cannot exclude some measurement issues or econometric 
problems due to the use of dummy variables. In particular, 
the consistency of coefficients has been  questioned in the 
literature ( see J. Newhouse et als, 1980) because of the use 
of dummy variables to capture the levels of insurance. It 
means in particular that we assume that patients have the 
same level of coverage. Or, the construction of the cash 
variable relies on numerous and complex cases of types of 
payments: for instance, some patients may have to pay cash 
the full retail price while other patients may just have to 
pay the share refunded by the additional insurance. Some cash 
payments may concern the full prescription of a doctor while 
some patients may be partially exempted for some medication 
records ( for instance related to acute diabetes...). 
 
 In order to explore more this type of results and 
potential interaction effects between income, additional 
coverage and types of payments, we have controlled not only  
cash 1, but other forms of no payments (cash 2, 3, and 4) and 
constructed a series of interactions with the most used 
additional type of coverage: the "Mutuelles", and one of the 
income variable ( comparing below average income group of 
patients with the over average income group of patients).  
 
 In order to ensure a good estimation of the model, we 
have reduced the number of clinical variables by creating a 
new variable called comorbidity variable, grouping the four 
risk factors  
(diabetes, cholesterol, ischemic heart disease and congested 
heart failure). Table 7 provides the results of this new 
specification: 
 
 
 
 
 
 



Table 7 
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients ; 1988-1991. 
      ( controlling for interactions between insurance 
schemes,            income (through below average income 
patient group)). 
                  and types of payments 
 
   Variable         Parameter                   Prob > T 
                    estimate 
   intercept        4.60656                      0.0001 
                   (0.21164)  
   age              0.00117                      0.3469 
                   (0.00125) 
   sexe            -0.06284                      0.0413 
                   (0.03075) 
   comorb          +0.33650                      0.0001 
                   (0.03204) 
   rv              -0.06490                      0.0182 
                   (0.02743) 
   t_npx1           0.00875                      0.0001 
                   (0.00071) 
   d1              -0.18765                      0.3096 
                   (0.18455) 
   d2               0.03039                      0.6076 
                   (0.05916) 
   d3               0.19727                      0.0001 
                   (0.03904) 
   tai1            -0.14109                      0.0137 
                   (0.05713) 
   tai2            -0.17346                      0.0001 
                   (0.04394) 
   tai3            -0.08884                      0.0628 
                   (0.04769) 
   int9             0.19274                      0.0015 
                   (0.06058) 
   int10            0.42969                      0.0305 
                   (0.19833) 
   int11           -0.00426                      0.9817 
                   (0.18560) 
   int12            0.09606                      0.4407 
                   (0.12453) 
   int13            0.06170                      0.3242 
                   (0.06255) 
   int14           -0.24658                      0.2049 



                   (0.19436) 
   int15           -0.17718                      0.3605 
                   (0.19365) 
   int16            0.07409                      0.6009 
                   (0.14160) 
   int17            0.06411                      0.5648 
                   (0.11132) 
 
 
   Variables        Parameter                   Prob > T 
                    estimate 
 
 
   int18            0.28910                      0.1926 
                   (0.22169) 
   int19           -0.035375                     0.8602 
                   (0.20085) 
    
 
   R2=0.38       adj R2 = 0.36 
   Prob > F = 0.0001 
 
 
List of new variables: 
 
  int 9: cash1=1, d1=1, r=1 
  int10: cash1=1, d1=1, r=0 
  int11: cash1=1, d1=0, r=1 
  int12: cash1=1, d1=0, r=0 
  int13: cash2=1, d1=1, r=1 
  int14: cash2=1, d1=1, r=0 
  int15: cash2=1, d1=0, r=1 
  int16: cash2=1, d1=0, r=0 
  int17: cash3=1, d1=1, r=1 
  int18: cash3=1, d1=1, r=0 
  int19: cash3=1, d1=0, r=1 
  
 
 Int 9 to int 12 represent four groups of patients who 
have to pay cash for at least one medication record, while 
the 7 other interaction groups represent categories with no 
type of cash payments. The remaining cases of interactions 
have been excluded from the specification of the model. 
   
 Table 7 presents the coefficients associated with 
differentiated impacts of the interactions between income, 
types of payments and additional insurance. Only two cases of 



interactions are significant: int 9 and int 10. For these two 
groups of patients, the coefficient associated with a cash 
payment is positive: it means that patients with additional 
insurance funds, who have to pay cash for their medications, 
whatever the category of income ( below average versus over 
average) will have higher expenditures of medications for 
hypertensive care, while  categories of patients who pay cash 
but do not have access to additional insurance will have 
lower expenditures levels. 
 
Differences in the size of the coefficients for the group of 
patients below average income (int 9) versus the group of 
patients over average income (int 10) means that we can also 
isolate an income differentiated effect, between these two 
groups: patients over the average income have a higher level 
of expenditures than patients below average income ( 
coefficients are respectively 0.19 for int 9 and 0.45 for int 
10). 
 
 For other cases (variables int 13 to int 19) which 
control interaction effects in various types of "no cash 
payment", we cannot isolate any impact on the level of 
expenditures. 
 
 Such findings would suggest that, when patients have to 
pay cash (1), they will consume more when they have access to 
a supplemental insurance such as the prevailing one in France 
("mutuelle"), than when they do not have access to such 
additional coverage scheme. So, the propensity to consume for 
groups of patients who have to pay cash seems to change when 
they enroll or not with a complementary coverage "mutuelle". 
This happens,whatever the income level, since this positive 
coefficient exists both for the "below average income" group 
of patients as well as the "over average income" group (int 9 
and int 10). The interaction effect seems even higher for the  
"over average" income group (2).  
 
 This set of interactions can therefore lead to a 
different understanding on the relationship between levels of 
expenditures and cash payment from what we could expect : 
namely that the more people have to pay cash, the less they 
tend to consume. This would reveal the specificity of health 
insurance markets, where  patients' behaviors, even in 
relation with cash versus third party type of payment, is 
very dependent on how much they will be covered in order to 
purchase health services. 
 



(1) At the time of the study, third party mechanisms were 
still not prevailing for the payments of medications, since 
the pharmacists' profession was reluctant to implement time 
consuming and expensive administrative procedures to provide 
it. On the contrary, some mutuelles ( additional insurance 
groups) had a few pharmacies and started to compete with  
commercial pharmacies by offering third party payments, 
however this was not available for all mutuelles and for all 
enrolles. During the period of the survey (1988-1991), a 
significant part of the consumers must therefore pay cash and 
then are refunded by the social security system. 
Administrative delays can however last a couple of months. 
 
(2) We did not test for other complementary insurance 
coverage  
(the "private insurance category"), because the number of 
cases for testing the interactions is too low; however, we 
may expect a similar type of results.  
 
 
 
 
 Another finding, linked with this estimation of 
interactions is that sex becomes a significant variable, 
while in previous estimations, it was not significant, 
probably because of interactions with risk factors. In order 
to test the various financial interactions, we have 
introduced a comorbidity variable (clustering the four risk 
factors together). In such a case, sex becomes significant. 
The level of expenditures would be lower for men than for 
women. However, age is not significant any more. Therefore, 
age and sex are probably confounders and combined with the 
four risk factors can explain such effects on the 
coefficients. 
 
 
IV.3. Models of expenditures with more clinical factors: 
        
 A third set of variants of this model aimed to control 
other clinical risk factors for hypertension than age, sex, 
diabetes, cholesterol, ischemic heart disease and congested 
heart failures. Other  potential factors or confounders have 
been taken into account: 
 - if the patient has been hospitalized or not, 
 - if the patient has an operation, 
 - if the patient is a smoker,  
 - if the patient is a drinker (we have constructed a 



categorical  
   variable which considers a drinker at risk for 
hypertension over 
   three glasses of wine). 
 
 For the first factor, the number of missing observations 
is very large (over 400) and does not allow to take it into 
account. The second factor shows that over 96 % of the 
patients had no operation and therefore the interpretation of 
such a regressor will not be so significant. We have 
therefore mainly consider smoking and drinking. As there are 
close relations between sex and drinking and sex and smoking 
(e.g. results of table 7 on the role of sex), we have 
constructed a dummy variable in order to control groups of 
patients drinkers/men versus non drinker /men and a dummy 
variable to control the groups of patients smoker /men versus 
non smoker/men. As the coefficients for the two dummies are 
significant, it shows that smoking and drinking are two 
confounders for male patients: the expenditures level for 
medications of hypertensive care is lower for drinker men 
than for non drinker men, while the smoker men on the 
contrary consume more than non smoker men. 
 
 This model, because of more than 200 missing values on 
these two confounders, has been estimated only on a share of 
the sample.  
If we compare results for the coefficients between table 2 
and table 8, we can see that the four risk factors have 
changed : for cholesterol and diabetes, there is small 
increase while for ischemic disease and congested heart 
failures there is a lower coefficient associated with 
consumption. Two interpretations at this stage could be given 
to this change: it is possible that the drop of 200 patients 
influences the distribution of patients in the other risk 
factors and therefore that could explain the changes of 
coefficients. Another interpretation could be however that 
there are interactions between smoking/drinking and the four 
other risk factors, which could be analyzed in another 
specification of this expenditure model. 
                          Table 8 
 
   Two stage regression estimates of the demand for 
hypertensive  
           care on 869 French patients ; 1988-1991. 
          ( controlling for smoking and drinking) 
 
    



  Variable        Parameter                  Prob > T 
                     estimate 
 
   intercept        4.21151                      0.0001 
                   (0.14934) 
   age              0.00379                      0.0109 
                   (0.00148) 
   sexe            -0.01386                      0.7921 
                   (0.05259) 
   drinkerm        -0.15951                      0.0065 
                   (0.05844) 
   afumem           0.16378                      0.0042 
                   (0.05698) 
   chol             0.24566                      0.0001 
                   (0.04105) 
   diab             0.26583                      0.0001 
                   (0.05557) 
   ihd              0.26414                      0.0001 
                   (0.04423) 
   chf             -0.41124                      0.0001 
                   (0.07603) 
   rv              -0.06840                      0.0330 
                   (0.03202) 
   t_npx1           0.00971                      0.0001 
                   (0.00076) 
   d1               0.03420                      0.3656 
                   (0.03777) 
   d2               0.03887                      0.5915 
                   (0.07240) 
   d3               0.10547                      0.0180 
                   (0.04446) 
   r                0.02642                      0.4651 
                   (0.03202) 
   tai1            -0.13153                      0.0529 
                   (0.06781) 
   tai2            -0.16408                      0.0015 
                   (0.05152) 
   tai3            -0.09136                      0.1092 
                   (0.05696) 
    
   R2= 0.4417      adj R2 : 0.4266    F = 29.27   Prob > F 
=0.0001. 
   
 
 
 
 



V DISCUSSION: 
  ----------- 
 
 This paper has presented an empirical analysis, through 
different variants of a model, of various clinical and 
economic predictors which can explain the cost of medications 
for treating hypertensive patients, in a sample of 939 French 
consumers extracted from a representative randomized national 
survey. 
 
 For the clinical and demographic factors, we can observe 
through the different specifications, that age, sex, 
diabetes, cholesterol, ischemic disease , congested heart 
failure, smoking and drinking are all relevant to explain 
variations in the costs of medications for hypertensive care. 
One risk factor shows a negative relationship with the total 
cost of medications: congested heart failures. One potential 
explanation is that such patients may have other treatment 
and therefore, may be more treated with diuretics drugs for 
hypertension than with other types of medications. Or 
diuretics are particularly inexpensive , which could explain 
then that for these patients, the level of expenditures is 
significantly lower for the treatment of hypertension than 
for other patients. This confirms to a certain extent the 
findings of M. Monane et als (1995) on the cost of diuretics 
which are much less expensive for the treatment of 
hypertension. 
 
 The three other risk factors ( diabetes, cholesterol, 
and ischemic heart failures) on the contrary show a positive 
association with the cost of medications (expressed in log). 
The size of the coefficient is consistent through the first 
series of models (tables 2 to 7). Table 8 show that on a 
smaller sample, there are still largely positive associations 
between three of the risk factors and the level of 
expenditures. 
 
  
 The negative sign for male drinker is a little 
surprising since normally this is a risk factor which should 
translate in a higher cost of treatment, except if this type 
of patients may be less compliant to the treatment of 
disease.  
 
 Such clinical and demographic factors control for the 
differences in the costs of medications due to different 
patient clinical profiles in the population under study. It 



allows then to better discuss one of the major question 
addressed in the paper, which is to analyze the impact of 
financial variables related to consumers' decisions on the 
cost for medications, in order to relate it to reimbursement 
policies. 
 
 The different variants of the model clearly show, that 
despite the institutional context of a large public scheme 
and a price regulated environment which maintained costs of 
pharmacotherapies relatively low to consumers, there are 
still significant impacts of income and types of payment when 
there are differential access to additional insurance and no 
possibility of third party mechanisms. 
 
 The coefficient of the net cost of medication is 
positive but very low. This does not measure a price 
elasticity since it is an average cost. However, it tends to 
show that there is only a small relation with the level of 
expenditures, so that the direct burden to the consumer, when 
only the public scheme related to drug coverage is taken into 
account, has a limited impact on the variations of 
expenditures among patients. However, as the choice of 
instruments provide a rather low explanation of the estimated 
value for the net cost used in the expenditure equation, the 
size of the coefficient is to be taken carefully. It is 
however meaningful to say that there is probably not a very 
significant relation since , in the case of hypertensive 
care, only 48 % of the costs,on average, are covered by the 
public coverage scheme while the rest is dependent on the 
complementary coverage and on the access to conditions of 
exemptions. These other characteristics of the insurance 
systems tend to show a clear positive relations between the 
conditions of exemptions ( + 0.10 , 0.16 up to 0.19 when the 
interactions are taken into account) and the level of 
expenditures. The consistency of such coefficients is however 
very dependent on the control of interactions within these 
financial variables and health insurance profiles of 
patients. A good example is given when we compare the results 
of table 6 and table 7: we can see that the type of cash 
payment also influence the significativeness of the 
additional coverage variable ( d1 in table 6), and that, for 
the patients who do not have to pay cash, the level of 
consumption is lower. The interpretation of such a relation 
is in fact provided by table 7, when we control the various 
interactions between the patients who have to pay cash versus 
other patients who, for different reasons, do not have to pay 
cash, between various income groups and different conditions 



of access to additional insurance. We find that the patients 
who have to pay cash , have a higher propensity to consume if 
they also have an additional coverage, whatever the level of 
income. However,for such patients, we also found an income 
effect: the patients with an income level below average tend 
to consume less than the patients with an income over 
average.   
 
 The three dummies used in tables 1, 2 and 3, tend to 
analyze differentiated income effects for targets groups , 
which could be potential priorities for policy makers : below 
average income group (coefficient 0.11), low income group 
(without medical aid) (0.30) and elderlies with a below 
average income (0.13). Clearly, differentiated income effects 
appear for the three cases: the role of income has more 
impact on expenditures for below average income people than 
for over average income people ( model 1), for low income 
group than for the rest of the patients ( model 2), for 
elderlies with below average income than for patients aged 
between 15-65 (model 3). Therefore, disparities in the 
conditions of access to pharmacotherapy for hypertension 
exist for such income groups. 
 
 Finally, an interesting test in this expenditure model 
is the analysis of the role of perception of patients in 
their decision to purchase a treatment prescribed by a 
physician for hypertension. The variable in the model which 
aims to measure perception is "RV" ( vital risk). This 
variable aims to measure a patient's perception of the risk 
for his life, based on his judgement of the physician's 
explanation . Namely, we could expect that if the physician 
says to the patient that the diagnosis is very "bad", the 
patient will try to purchase the treatment prescribed for 
curing hypertension. In all the models however, the relation 
between such a variable and the cost of medication is 
negative, meaning that the patient, on the contrary, will 
tend to consume a cheaper treatment, the higher his 
perception of risk for his life. This result confirms that 
there is a very limited knowledge on the rational choice of a 
consumer, on his level of judgement/perception of his state 
of disease, with the information he receives from a physician 
or his own knowledge/ education. One explanation on such a 
result can be that the patient does not only judge his state 
of illness but also judge the quality of the physician 's 
diagnosis or that there is a large discrepancy between the 
perception of vital risk by the perception in the case of 
hypertension and the diagnosis/treatment of a physician.  



  
  Such a finding would require to get a full profile of 
the patient to judge whether the judgement of the patient is 
associated closely to his effective need for hypertensive 
medications. It would also be interesting to compare the case 
of other diseases, since in the case of hypertension, the 
patients who perceive a higher vital risk may not be the 
patients who require the more expensive treatments (e.g.if 
the physician does not tell them the truth). 
 
 The last group of variables included in the model 
relates to the size of households. This will normally affect 
the affordable income/wealth and the health insurance status 
of most members of the family. The model clearly shows the 
cost of medications for hypertensive care is much lower for 
singles and couples than family with one children and more. A 
potential explanation at this stage may be that they have a 
different attitude to health or different life style. 
However, the dataset cannot provide information on such 
issues. An alternative explanation is that, as in many models 
of expenditures, the relation between expenditures and income 
depends on characteristics of households (of which the size 
of the households would only be one component, with the 
number of income earners or the demographic structure within 
families).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CONCLUSIONS: 
----------- 
 
 This paper provides , through a disease approach of 
hypertension, interesting results for a model combining, at 
the same time, clinical, demographic and economic variables. 
It clearly demonstrate the need to combine interactions 
between patient level and household level, characteristics of 
an insurance status with the ability to pay and the potential 
interactions between risk factors and confounders.  
 
 Such empirical findings tend to show that, even within a 
large public insurance and price regulated environment and a 
public policy with principles of equity and equal access to 
care, significant disparities exist among a population of 
patients, receiving a pharmacotherapeutic treatment for 
hypertensive care. Clearly, income may still have a different 
impact on the use of a pharmacotherapy for such groups as 
elderlies, low income patients who do not benefit of the 
special schemes (such as " Aide Medicale gratuite") or below 
average versus over average income. 
 
  The interesting result on the significant lower 
expenditure levels for patients with a risk factor of 
congested heart failure, tends to show that alternative 
treatments may lead to  substantial differences in the costs 
of pharmacotherapies. Such sources of cost reductions of 
treatment for hypertension however, could only be really 
assessed with an access to medical records of physicians. 
Finally, at a time when additional health insurance markets 
are reshuffling, the observation that if a patient,who has to 
pay cash will have higher expenditures when he has access to 
additional insurance, can make policy makers both from public 
and additional funds, aware of the sensitivity of drug 
benefits to financial status and the total amount of health 
insurance coverage for each patient. 
 
 Such an approach could be useful to third party payers 
or public agencies aiming to revise the management of drug 
benefit programs or drug reimbursement principles for the 
most prevalent diseases occurring in different nations. In 
the context of escalation of costs in many health care 
systems, a disease approach can provide necessary information 
knowledge on the various reasons to understand the costs of 
pharmacotherapies and how a drug budget is spent.It may 
provide arguments to value more information on consumer's 
characteristics to favor flexible practice guidelines versus 



standard practices guidelines, or on potential debates 
linking reimbursement to health care costs and effectiveness. 
                                              
 
 
 
 
 
 
 
 
                        APPENDIX 1 
                        ----------- 
                Representativeness of the sample 
                   ----------------------- 
 
 
 
 The proportion of the population of the sample which is  
     affected by hypertension represents:  
       - 8.7% of the patients which declare a disease 
       - 5.9 % of the patients which consume some 
medications. 
       - 3.4 % of the patients which declare to 
    have a disease and consume some medications. 
    (with the two inclusion criteria)              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX 2 
                            ---------- 
 
            Specification of the consumer demand model 
            for ethical drugs in a regulated environment 
           tested in the case of hypertensive medications 
 
 
    When hypertension requires pharmacotherapy, it leads to 

the use of prescription medications delivered after a 
physician's visit and is not usually cured with over 
the counter medicines. Therefore, the model is tested 
only for the consumption of prescribed medicines, 
where the assessment of the types of prescribed 
medications have been done by a group of clinical 
researchers ( Department of Clinical Strategies from 
Harvard Medical School). 

 
The structural equations are therefore: 
 
(1) Y(presc) = F [ S(niPi),d1, d2, d3, L, GHi, age, sex, 

rv, DI 
                   size] 
 
(2) S(niPi) = F [instruments] 
 
List of variables: 
----------------- 
 
 Y(presc) : demand for prescribed medications for 

hypertensive  
            care 
 Pi       : retail price of a medication record for the 

treatment 
            of hypertensive care 
 niPi     : net price paid by the consumer, for all the  
            medication records related to hypertensive care 
            and taking into account the rate of coverage 
            for each medication record 
 S(niPi)  : total of all medication records which are 

purchased 
            by the consumer and paid out of pocket. 
 d1       : dummy variable for a patient who has an 

additional 
            insurance "mutuelles". 
 d2       : dummy variable for a patient who has an 

additional 



            private insurance. 
 d3       : dummy variable for a patient who has access to 
            conditions of exemption. 
 L        : liquidity variable , approximated by a cash 

variable 
            for the medications for hypertensive care. 
 GHI      : general health index, relevant for controlling 

the  
            risk factors in the case of hypertension. 
            Four risk factors are analyzed: 
            DIAB : diabetes 
            CHOL : cholesterol 
            IHD  : ischemic heart diseases 
            CHF  : congested heart failures 
 
 
 
 
 
 
 
 
list of variables: 
------------------ 
 
 rv       : index to measure the perception, by a consumer, 

of              the risk for his life due to his 
disease(s). 

 DI       : disposable income for a patient, belonging to 
an  

            household 
 Size     : size of the household. 
 
 
 The second equation leads to estimate the value of 

S(niPi) through instrumental variables in order to use 
the predicted value in the expenditure equation. 

 
The two instruments which are selected are: 
  - the number of records relevant for the treatment of  
    hypertensive care 
  - an index of functional disability of the patient 
 
 The net price paid by a consumer is related to the 

number of medication records since the drug coverage 
rate is applied on each record. However it is not 
especially related to the full price and the level of 



expenditures since prices of medications vary a lot 
according to the types of medications prescribed, the 
number of packages and the packsize for each record. 

 
 The index of functional disability provides an 

indication of a health disability of the patient; it 
is used as a predictor of the higher net price to the 
patient. A higher level of disability leads to more 
direct financial contribution from the patient, but 
not especially to higher expenditures, since it will 
also depend on the number of packages , the pack sizes 
and the price structure for each medication record. 
For acute cases, the role of this instrument may be 
reduced because of the role of alternative insurance 
schemes which will deal with special conditions of 
exemptions. However, in the case of hypertensive care, 
most patients are considered within the general 
conditions of insurance. For acute cases of disease ( 
such as acute diabetes and acute hypertension), an 
additional variable is introduced in the model in 
order to take into account the specific conditions of 
coverage in such cases. 

 
 
 

 
 
 
 
 
 
 
 
 
 



APPENDIX 3 
                             -------- 
 
     The use of the two stage least square procedure needs to 

be completed by a test of consistency of the 
coefficients, since the predicted value for S(niPi) used 
in the expenditure equation may introduce a bias for 
both, the coefficient of the net cost to the patient and 
other coefficients of independent variables of the 
equation. Hausman (1978) has proposed a method to test 
for the consistency of the estimates by comparing the 
estimated coefficients run through two different 
simultaneous methods: two stage least square and three 
stage least square. As the results of the three stage 
equation are very close to the results of the two stage 
least square estimation , as a first approximation, we 
consider that the coefficients are consistent (such 
tests are not proposed by standard packages and require 
specific computations). 

 
                   Comparisons of the parameter 
               estimates, standard error and Prob > T 
                  with 2SLS and 3SLS estimations 
                              
                   2SLS                          3SLS         
 
          intercept  4.3147   0.1118 (0.0001)       4.3188  0.1112 

(0.0001)  age        0.0027   0.0012 (0.0316)       0.0022  
0.0012 (0.0706) 

       sex       -0.0392   0.0306 (0.2007)      -0.0364  0.0304 
(0.2315) 

       chol       0.2861   0.0354 (0.0001)       0.2783  0.0351 
(0.0001) 

       diab       0.2070   0.0479 (0.0001)       0.1982  0.0476 
(0.0001) 

       ihd        0.3159   0.0384 (0.0001)       0.3043  0.0382 
(0.0001) 

       chf       -0.3161   0.0653 (0.0001)      -0.2949  0.0648 
(0.0001) 

       t_npx1     0.0088   0.0007 (0.0001)       0.0089  0.0007 
(0.0001) 

       d1         0.0989   0.0362 (0.0065)       0.0944  0.0360 
(0.0088) 

       d2         0.0808   0.0671 (0.2288)       0.0773  0.0668 
(0.2462) 

       d3         0.1611   0.0387 (0.0001)       0.1533  0.0384 
(0.0001) 

       rv        -0.0389   0.0272 (0.1524)      -0.0340  0.0270 
(0.2087) 

       r          0.0678   0.0310 (0.0291)       0.0635  0.0308 



(0.0397) 
       TAI1      -0.1924   0.0569 (0.0008)      -0.1779  0.0563 

(0.0017) 
       TAI2      -0.2087   0.0437 (0.0001)      -0.1948  0.0434 

(0.0001) 
       TAI3      -0.1122   0.0472 (0.0177)      -0.1050  0.0469 

(0.0254) 
       CASH11    -0.1572   0.0386 (0.0001)      -0.1491  0.0383 

(0.0001) 
       CASH12    -0.1686   0.1134 (0.1375)      -0.1500  0.1126 

(0.1832) 
 
 
           R2= 0.4086                      system weighted  
           adj R-sq =0.3970                R2 = 0.1940* 
 
           F = 35.116                      *this R2 explained 
           Prob>F = 0.0001                the variance for the 
                                          system of two equations 
                                     (expenditures and net  
 
                                        price to the consumer) 
 
 
 
 
         Variables: 
         in this specification, Cash11 and Cash12 take into 

account the 
         interactions between additional insurance schemes 

and  
         type of payments. 
         cash11=1 if cash1=0 and d1=1 
         cash12=1 if cash1=0 and d2=1 
  
 
 
 
 
 
 
       Second equation of the system: net cost of 

medication paid by the  
       consumer: 
       T_np2x1:           estimate of                  Prob 

> T 
 
       instruments:      the parameter 
 



       intercept          19.7280                       
0.0017 

       records             6.7595                       
0.0001 

       inv                 6.7985                       
0.0006 

 
       Variables : 
 
       - records: number of records for each patient, in 

the treatment 
              of hypertensive care 
 
       - inv     : index of a functional disability level 

of the  
              patient 
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