Economics and Business Letters

. EEL 1(1), 46-52, 2012

Monetary valuation of cardiovascular diseasein Canada

Ehsan L atif

Department of Economics, Thompson Rivers UniveiGiyada

Received1l February 2012
Revised4 April 2012
Acceptedl5 April 2012

Abstract

The study estimated a well-being function to deteemhow much monetary value
individuals assign for cardiovascular disease im&a. The study found that the
calculated compensating income variation is $33,804gesting that an individual is
required to be paid this amount to compensate Her lbss in well-being due to
cardiovascular disease. The study further showsthlieacompensating income variation
is higher for women than for men. The study alsuldi that compensating income
variation decreases with age.

Keywords subjective well-being, monetary valuation, cavdiscular disease, Canada
JEL Classification Coded18, 131

1. Introduction

Cardiovascular Disease (CVD) is the second leadinge of death in Canada. In 2007,
CVD accounted for 64,480 or 28% of all deaths im&fa (Statistics Canada, 2010). In
the same year (2007), about 1.3 million Canadiamoned having heart disease
diagnosed by a health professional. In 2005-20086 df all hospitalizations were due
to CVD, and this disease accounted for the higipesportion of days in hospital
compared to other health problems. It is estim#batl CVD costs amounted to $22.2
billion in 2000 (Public Health Agency, 2009).

Though CVD has very high costs, to the best ofkhewledge of this author, no
study in Canada so far has examined how much mgnetdue individuals will attach
to cardiovascular diseasé@ublic sector plays a very significant role in @dian health
care system and in allocating resources for préverdand treatment of a particular
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disease, it is important that the government hegnmation about the value individuals
attach to that disease. This study utilized subjeavell-being approach to estimate the
additional income that an individual requires tofdaed to compensate for the loss in
well-being due to cardiovascular disease. The traxfuthis study is expected to help
Canadian health care authority while making denisaout allocating resource in
prevention and treatment of cardiovascular disease.

The well-being approach is built on recent develepts of happiness research in
economics (Clark et al. 2008; Frey and Sutzer, p0@Zumber of studies have used a
well-being approach for valuing public goods (Fetyal. 2009; Luechinger, 2009). In
these studiesself-reported life satisfaction is regressed onghblic good of interest,
income, and other covariatddsing the coefficients for the public good and imeg
these studies calculated utility constant traderafios between the public good and
income. A few studies used this approach to estinmonetary values of health
changes (Ferrer-i-Carbonell and Van Pragg, 2002ptGand Maassen van den Brink,
2006). Groot and Maassen van den Brink (2006) fedusn cardiovascular disease.
Using longitudinal data from the British Househ®&ldnel Survey, Groot and Maassen
van den Brink (2006) estimated the compensatingonmec variation (CIV) of
cardiovascular disease. They found that the CIVisaadliovascular disease for men and
women were £49,594 and £17,503 respectively. Thsy faund that CIV decreased
with age.

The paper is structured in the following way: Sawcti2 discusses data and
methodology; Section 3 presents results of theyst&ebction 4 is the concluding
section.

2. Data and M ethodology

2.1. Data®

The present study uses nationally representatingitiedinal Canadian data from the
National Population Health Survey (NPHS). The NR#d8ects information related to
the health of the Canadian population and relatetbsdemographic information. The
NPHS started in 1994-1995 and is conducted eveoyywars. In each cycle, a common
set of health questions is asked to the respondamdisthe questionnaire includes focus
group content and supplements that change frone ¢gatycle. The currently available
data consist of the following seven cycles (intews): 1994-1995, 1996-1997, 1998-
1999, 2000-2001, 2002-2003, 2004-2005 and 2006-20Wifs study restricts the
sample to adults aged 25 and over, yielding 37@6on-wave observations.

The dependent variable of this study is psychokldgiell-being, which is measured
using the following ordered responses: 1. so umpdpplife, 2. very unhappy, 3.
somewhat unhappy, 4. somewhat happy, 5. happyféri The variable of interest,
‘Cardiovascular Disease,’ is a dummy variable repnéing whether the individual has
heart disease or not.

2 This section is based on NPHS documentation obtiaiflom the Statistics Canada website at
http://www.statcan.gc.ca/start-debut-eng.html

% The only available measure of life satisfactioritia National Population Health Survey (NPHS) & th
variable ‘Psychological Well-Being'. Life Satisfamh is considered to be a good measure of wellghein
for well-being approach since life satisfactionleefs individual's total or global well-being whitgher
measures such as health satisfaction and self sessdwealth suggest domain specific well-being
(Powdthavee and Bernard van den Berg , 2011).
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The NPHS contains information on the determinaritpsychological well-being
such as age, marital status, education, employstatis, income, housing ownership,
chronic conditions, and provincésAge is a continuous variable and the regresdism a
includes squared age to capture the non-linear ainpiaage on health. Marital status
has three categories: single, married, and divaneddwed; the base category is
“single.” The education level has four categoriess than secondary, secondary, other
post-secondary, and college-university. The stusgsu‘less than secondary” as the
base. Employment status has four categories: emg)aynemployed, not in labor force,
and retired; the base category is “employed.” Theskehold income variable is also a
continuous variable. The dummy variable “urban fmee represents whether an
individual lives in an urban area or not. The dumvayiable “own house” represents
whether the individual has owned a home or not.

2.2. Methodology
The well-being function is written as a function iotome, health status, and other
characteristics in the following form:

WB: = w (Yit, Hit, Z) 1)

where WB; denotes the well-being of individualat periodt, Y; is the household
income,H;; denotes health status as reflected by the preséracehronic condition, and
Zi is a vector of individual demographic and socioremmic variables such as age,
marital status, education, employment status, aodmces of residence.

In equation (1), the relationship between well-geand income is expected to be
positive, implying that an increase in income withance individual well-being. On the
other hand, the presence of a chronic conditiorh sag ‘Cardiovascular Disease’ is
expected to reduce individual well-being.

The equation (1) can be used to obtain the moneyuatmeeded to make someone
with ‘Cardiovascular Disease’ as well off as soneoevithout this chronic condition.
This monetary value, termed compensating incomiat@n (CIV), is written as:

oW /oH
oW /oY

The monetary valuation of ‘Cardiovascular Diseasai be determined by estimating
the empirical counterpart of equation (1) in thiéofeing form:

WB = o+ B1Yi+ BoHi + B3Zi +Hi + e (2)
wherep; represents individual specific unobservable fiedi@cts and:;; is a random
error term. The ternu; captures the influence of an individual's persdgairaits as
well as other unobserved individual specific hegerteity that are constant over time.

The well-being equation can be estimated usingedfeffect method, as this method

factors out individual specific fixed effects frothe equation and thus is expected to
produce unbiased estimations.

HNIAH =-

* To select control variables, this study followsotather similar studies (Powdthavee and Bernard van
den Berg, 2011; Groot and Maassen van den BrinBgRMHowever, unlike the British Household Panel
Survey (BHPS) used by the above mentioned two e$iidhe NPHS does not have extensive list of
chronic condition variables. Furthermore, becadsmuiticollinearity and very low frequency, the gfu
could not use a number of chronic conditions asrobaariables.
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3. Results

Table 1 provides descriptive statistics showing parison between male sample and
female sample. The results of the fixed effect made presented in Table®ZThe
results of the fixed effect regression show that tioefficient of ‘Cardiovascular
Disease’ is negative and significant, suggestirag tlardiovascular disease significantly
reduces psychological well-being. Other resultstiod regression are as follows:
household income has a significant positive impawt psychological well-being;
happiness decreases with age but at a decreasegoedng married has a significant
positive effect on happiness, while being divoreeduces happiness; unemployed and
individuals not in the labor force are less happant employed individuals; retired
people are happier than employed individuals; tlglod pressure, cancer, and activity
limitation significantly reduce psychological wdlking.

Table 1. Descriptive Statistics

Variable Male Female Variable Male Female
Ade* 45.56 46.99 Cancer .011 .015
9 (155)  (.143) (001)  (.001)
. .196 151 L .188 214
Single (.004) (.003) Activity Limitation (.004) (003)
. 714 .649 . 778 .750
Married (.005) (.004) Having Own House (.005) (.004)
Divorced/Widowed 089 198 Living in Urban Location 190 811

(.003)  (.003) (.004)  (.003)

.149 154 L . .389 .363
Less than Secondary (.003) (.003) Living in Ontario (.005) (.004)
.139 151 .017 .019

Secondary Education Living in Newfoundland

(.004)  (.003) (.0007)  (.0006)

Other Post-Secondary Ed. (ggg) (38471) Living in PEI (-.005)053) (_6000051)
College/University Education (ggg) (33451) Living in Nova Scotia (83?) (88?)
Employed (70182) (gg) Living in New Brunswick (833 (..(?02088)
Cardiovascular Disease (ggg) (83(15) Living in Quebec (Sgé) (3(6)421)
Arthritis ((1)(1%) (égg) Living in Manitoba (83% (885)
High Blood Pressure 125 160 Living in Saskatchewan 030 029

(.004)  (.003) (.001)  (.0009)

" .017 .027 L .088 .100
Bronchitis (001) (.001) Living in Alberta (.002) (002)
Diabetes 034 029 Living in British Columbia 119 17

(002)  (.001) (.003)  (.003)

Standard errors are shown in the parentheses.régdar ‘Age’ show mean values while all other figsi represent proportion.

The coefficients of household income and cardioviasalisease are used to estimate
the compensating variation for cardiovascular dised he coefficient of household
income suggests that an additional $10,000 in dnnaame increases psychological
well-being by .0181 units. On the other hand, tleefficient of ‘Cardiovascular
Disease’ implies that this disease reduces welighbly .061 units on a 1-5 scale. The
calculated Compensating Income Variation is $33,80fgesting that an individual is
required to be paid this amount to compensate &k-being loss due to cardiovascular
disease.

® The study conducted both pooled OLS and fixed effegtessions for the overall sample. The result of
the F test confirmed the presence of individuat#fpeunobserved heterogeneity and thus the fixéete
model is preferred over the pooled OLS model.
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Table 2. Fixed Effect Regression results of WelirAge

Variable Coefficient  Variable Coefficient
Age -.019** Education: Base = Less than
9 (.009) Secondary
.00008* . -.051
Squared Age (.00002) Secondary Education (.041)
Marital Status: Base = Single Other Post-Secondary Education (_.83?5)
. .051* . . . -.004
Married (.013) College/University Education (.035)
. : -.064*
Divorced/Widowed (.017)
Work Status: Base = Employed Province: Base= Ontario
Unemployed ~051* Newfoundland ~022
(.013) (.047)
. -.047* -.050
Not in Labor Force (.009) PEI (.057)
. .058* . -.050
Retired (.010) Nova Scotia (.048)
.0181* , -.007
House Hold Income/10,000 (.0084) New Brunswick (.047)
. . -.061* -.046
Cardiovascular Disease (.015) Quebec (.048)
. -.006 . -.020
Arthritis (.007) Manitoba (.051)
. -.019* -.080
High Blood Pressure (.010) Saskatchewan (.050)
. -.028 -.015
Bronchitis (.019) Alberta (.035)
. .016 . . .037
Diabetes (.017) British Columbia (.044)
Cancer -048™
(.020)
e -.074* 4.94
Activity Limitation (.007) Constant (.417)
-.003
Own House (.008)
. .006
Urban Location (.009)
Significance levels: * 0.01, ** 0.05. Standard es;alustered by individual, are shown in the ptreses.
Table 3. Results of Well-Being Equation by Geraled Age
Variable Male Female Age<55 Age=55
.0190** .0198* .0164** .0406*
Household Income/ 10,000 (.0115) (.0083) (.0098) (.018)
Cardiovascular Disease -044x -077* -118* -0378*
(.021) (.020) (.029) (.018)

Significance levels: * 0.01, ** 0.05. Standard es;cclustered by individual, are shown in the ptireses.

Other variables are: age, marital status, educatiork status, chronic conditions, own house, uibaation, and provinces.

Similar analyses were conducted on the basis oflgjeand age groups: male,
female, age <55 and agé5. The results of these regressions are showalieT3. For
all of these regressions, the coefficients for @amascular Disease and Household
Income are significant and they have the expedtgtssThe estimates of compensating
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income variation for these groups are shown in &abllt is found that females have
higher CIV than male$This result contradicts the findings of Groot aidassen van
den Brink (2006). The results further show that @& for individuals age <55 is
higher than that of individuals ag®5. This result is in conformity with the results
which found that CIV declined with age.

Table 4. Estimated CIV by gender and age

Category Clv
Male $23,157
Female $38,888
Age<55 $71,951
Age >55 $9,310

It is difficult to compare monetary valuation of rdevascular disease across
different countries because the psychological mpketi the peoples of different
countries might be different. This study, using &#an data, found that estimated CIV
for cardiovascular disease for males was $23,15Wevthe CIV for females was
$38,888. Using data from the British Household P&uwvey (1996-2000), Groot and
Maassen van den Brink (2006) found that the avef@yefor cardiovascular disease
was GBP 49,564 for males and GBP 17,503 for fem&lewdthavee and Bernard van
den Berg (2011) used a methodology similar to Gaxad Maassen van den Brink
(2006) with the same British Household Panel Suhvetywith a different time frame
(1996-2009). They found that the average CIV foati®isease/ Blood Pressure for
the overall group (males and females together) @RB 8000. On the other hand, this
study found that the CIV for cardiovascular disglase¢he overall group was $33,701.

4. Conclusions

The study estimated a well-being function to deteemhow much monetary value
individuals assign for cardiovascular disease. i@ best of the knowledge of the
author, this is the first Canadian study to useubjextive well-being approach in

valuing health losses due to cardiovascular disédse study found that the calculated
compensating income variation is $33,701, sugggdtiat an individual is required to

be paid this amount to compensate for the loss efl-lbeing due to cardiovascular
disease. The study further shows that the compegsacome variation is higher for

women than for men. The study also finds that Cé¢rdases with age.

The well-being approach for valuing health losa iselatively new approach. There
are two traditional methods to valuing health inn@i@ary terms: revealed preference
approach and contingent valuation approach. Theated preference approach assesses
the value of a health condition by looking at tinecaint of higher market wages that an
individual requires for that health risk. A majalad/iback of this approach is that it is
very difficult to obtain representative data (Pomaltee and Bernard van den Berg,
2011). The contingent valuation approach is a suridased direct approach to elicit a
subject’'s monetary valuation of health conditiolsthis approach, the individual is
asked how much he/she is willing to pay for reductor elimination of particular
health condition. Contingent valuation approaclo &las limitations, as individuals are
usually confronted with hypothetical situations fatich they have no personal
experience. Consequently they may not fully com@nehthe actual risks involved with

® Marginal disutility of health loss might be higtfer females than for males.
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the situation (Maassen van den Brink, 2006). Funtloge, the results obtained from
contingent valuation method depend on the formdtfeaming of the question (Boyle
et al., 2001; Johannesson and Borgquist, 19dmpared to these two approaches, the
well-being approach has a number of advantageswEtlebeing method only requires
respondents to value their satisfaction in life #mely are not asked to state a monetary
value of the commodity under valuation (Van dengBand Ferrer-i-Carbonell, 2007).
Furthermore, the well-being valuation questions eefatively easy to answer and
response rates for the well-being questions arée dugh (Van Praag and Ferrer-i-
Carbonell, 2004). Finally, studies so far have fooind evidence of framing or format
effects in the well-being valuation approach (Van dBerg and Ferrer-i-Carbonell,
2007).

Future research may use data from other countpewatidate the well-being
approach. Further theoretical research is alsoateéd improve this relatively new
approach.
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