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ABSTRACT

This thesis consists of three papers on health and aging in Canada. The first essay

is concemed with the opportunity costs of providing informal care to the elderly people.

Using the General Social Survey (1996) data this essay examines the impact of informal

care on the caregiver's labour market behaviour. This is achieved by estimating the

impact of informal care on the caregiver's employment and work hours. The empirical

results from estimating employment model suggest that caregiving has no impact on

caregiver's employment probability. Caregiving has also no signihcant impact on the

work hours of male caregivers. However, caregiving has signifrcant negative impact on

the work hours of female caregivers. The paper also discusses the policy implication of

the results.

The second essay uses health production function framework to estimate the

impact of formal home care and informal care on the health of elderly people in Canada.

The study uses National Population Health Suwey (NPHS)-1996-1997 data and adopts

ordered probit approach in the estimation process. Formal home care is found to have a

positive and statistically significant impact on the health of elderly people. The results

also show that informal care improves the health of elderly except in the case of 80+ male

gloups.

The third essay uses NPHS-1998 data and examines the impact of chronic

diseases such as A¡th¡itis, High Blood Pressure, Diabetes, Heart Disease and Cancer on



the labour market behaviour of individuals over life cycle. The study uses probit method

to estimate labor force participation equation, ordered probit method to estimate the

impact on illness on the probability of having full time, part time and no employrnent and

Heckman's sample selection model to estimate the eamings function. The paper finds

that A¡h¡itis, Heart Disease and High Blood pressure are the common diseases that have

significant negative impacts on the labor market behavior and eamings ofboth male and

female individuals.



Chapter 1

Introduction

The general objective of this dissertation is to examine three important issues

relating aging and health care in Canada. The specific objectives of the three essays

comprising the dissertation are as follows.

The first essay examines the opporh¡nity costs of informal ca¡e to the elderly

population by estimating the effects of informal care on caregivers' labor market

participation and work hour. Tbe objective of the second essay is to examine the relative

impact of formal home care and informal care on the health status of elderly people. The

third essay examines the impact of ch¡onic diseases such as, Arthritis, High Blood

Pressure, Heart Disease, Diabetes, and Cancer on individuals' labor market participation,

work hou¡s and income. This essay also examines how the labor market impact of

chronic diseases varies over life cycle.

The population of Canada is aging as a result of dec¡eased ferlility and increased

longevity. In 1998, seniors represented 12% of the Canadian population; by 2016, it is

anticipated that seniors will represent 16%o of the Canadian population (Statistics Canada,

1999). The fastest growth is occurring among those in the older age ranges. In 1998, 10%

ofthe seniors were 85 years ofage or older; by 2016 it is anticipated that seniors 85 years

of age or older will represent 13.5% of the population of seniors (Statistics Canada,

1999). Old age is associated with inc¡eased disability and an increased use ofhome care

and institutional care services. To serve the elderly population, in the mid 20th century

Canadian govemment started to develop institutional care system. However, because of



costs constraint, during 1990s govemments slowed down the pace of gowth of

institutional care facilities and started to give more emphasis on community-based care.

Major component of community-based care is informal care defined as unpaid care

provided by relatives, friends and neighbors. By shifting burden of care from publicly

funded institutional care to community based care, the government might have saved

public money. However, in this process govemment ignores many hidden costs involved

with informal care. Labor market related costs constitute a major part of such hidden

costs associated with informal caregiving. The¡e is little known causal relationship

between informal care and labo¡ market behavior. The first essay fills this gap and

estimates the impact of informal care on the labor market behavior of individuals.

As noted above the current government health care policy emphasizes on shifting

burden of elderly care from public funded institutional setting to community based care.

Community based care has two components: formal home care and informal care. In

Canada, formal home care comprises a range of services, such as professional services

provided in home; supportive non-professional services provided at home; community

based services such as adult day care services. Main source of community-based ca¡e is

informal caregivers who provide more than 80% of elderly care. Few str¡dies deal with

effectiveness of community based care as a whole in comparison to institutional care.

However, no study in Canada so far discusses the relative impact of formal home care

and informal care on the health status of the elderly. Such analyses are needed to help

policy makers in deciding whether government should expand home care program or

whether govemment should spend public money to encourage informal caregìvers. The

second essay ofthis dissefation sets out to fill this gap in health care literah¡re in canada.



Relationship befween health and labor market outcomes is a well-discussed issue in

health economics. However, only a few studies examined the relationship between

ch¡onic illnesses and labor market behavior and so far no study attempts to do such

analysis using Canadian data. Canadian data suggests that incidence of chronic

conditions rises with aging. The third essay of the dissertation analyzes the impact of

various ch¡onic conditions of indìviduals' labor market behavio¡ and examines how the

impacts vary over the life cycle.

The three essays in the thesis are closely related. All three essays deal with health

issues. The first two essays specifically focus on elderly individuals. The third essay

focuses on chronic illness, aging and labo¡ market outcomes. The common link between

the fi¡st and the third essay is that both deal with labor market.

The major findings of the research are as follows: (i) Informal caregiving to the

elderly has significant negative impact on the work hours of female caregivers. (ii) Both

formal home care and informal care have significant positive impacts on the health of

elderly population in Canada. (iii) Arthritis, Heart Disease and High Blood Pressure have

significant negative impact on the labor market behavior and eamings of both male and

female individuals.



Chapter 2

The Opportunity Cost of Informal Caregiving
in Canada

2.1 lntroduction

Like many other developed nations, Canada is facing a growing elderly

population. The number of Canadians over 80 years old has soared 4lo/o since 1991

reaching a lolal of932,000 in 2001 (The Census on Age and Gender, July, 2002). At the

same time, the number of seniors who have chronic diseases such as Diabetes, Cancer,

and Alzheimer's have also increased. The rising incidence of cbronic diseases has

substantially inc¡eased the demand for caregiving (Senior Info Exchange, 1998). To

meet the rising health care demand, the Canadian govemment has developed publicly

funded institutional care facilities for the elderly. However, the increased cost of health

care forced provinces, especially since the 1990s, to reduce spending on the institutional

care system (Senior Info Exchange, 1998). Current government policy on healthcare has

been to shift the burden of elderly care from publicly funded systems to community-

based care (Fast, Williamson, and Keating, 1999). In contrast to publicly funded

institution based care, which is províded by paid health care workers, a key component of

'community-based care is informal care (Parker, 1990; Wood, 1991). Informal caregiving

is usually unpaid care given by the family members, neighbors or friends. Cunently,

informal caregivers provide 80% or more support to the elderly in Canada (Keefe, 2003).

Shifting the burden of care from publicly funded care systems to informal

caregivers may have reduced public expenditures. However, a substantial amount of



economic costs as well as non-economic costs are associated with this rlpe of informal

caregiving. There is evidence that informal caregivers incur significant non-economic

costs relating to declines in emotional, physical, and social well-being (Health canada,

2002, Seniors Info Exchange, 1998). Informal caregivers also experience substantial

economic costs in the labour market in the form of foregone income (Health canada,

2002; Fast, Williamson, and Keating, 1999). It has been estimated that about 70% of

male caregivers and 46To of female caregivers are employed fulltime. I¡ order to fulfill

their responsibilities as caregivers, many of these individuals reduce hours in the labour

market, or are forced to relinquish employrnent opportunities (Fast, Williamson, and

Keating, 1999). calculations of the true cost of informal caregiving, must include all the

economic and non-economic costs associated with informal care. Any government

policy regarding caregiving should be based on the true cost of informal caregiving.

To date, there have been a wide range of published studies discussing the non_

economic costs incurred by Canadian informal caregivers (Health Canada, 2002;

Cranswick, 1997; VON of Canada, 1997; Gignac et al. (1996); Keefe et al., 1997;

CARNET, 1993). However, only a handful ofstudies have been published discussing the

economic costs of informal caregiving. And of this handful, only a few went so far as to

utilize descriptive statistics techniques to find the correlation between caregiving and

labor suppl¡ rather than actually quantitatively estimating the impact of caregiving on

labor supply (Health Canada, 2002; Fast et al., 1999: Cranswick, 1997; CARNET, 1993).

The following analysis will attempt to fill the gap in quantitative analysis on the impact

of caregiving on the labour suppty, by specifically focusing on the economic costs of

informal caregiving.



Decreases in either labour force participation or total number of work hours has a

negative effect on eamed income. Thus to calculate the opportunity cost of informal

caregiving requires an estimate of(a) the impact of informal caregiving on labor force

participation, and (b) the impact of informal caregiving on the work hours ofthose in the

labour market.

This chapter is dívided into 6 sections. Section 2.2 reviews the literature on the

labor market impact of informal caregiving. Section 2.3 develops the theoretical issues

behind the model, as well as the empirical model for the study. Section 2.4 describes the

data and other empirical features. Section 2.5 presents the results and conclusions of the

study.

2.2 Brief Literature Review

Quantitative studies on the impact of informal caregiving on labor market

outcomes primarily stem out of the United States (US), using US data. Although

numeroùs sh¡dies have been conducted on informal caregiving in Canada, they have been

mainly concemed with the psychological and sociological consequences of caregiving.

The majority of the studies reviewed in this literature review used US data, and present

mixed conclusions about the impact of caregiving on the labor supply.

Using data from the US National Long Term Care Sumey G\ILTCS), Stone and Short

(1990) found that primary caregivers and those caring for elders with the greatest care

needs were more likely to use 'work accommodation' such as taking unpaid leave,

reducing work hours, or rearranging work schedules. The estimation results of the model

also suggest that the prospect of having to accommodate work to the demands of

caregiving would substantially reduce the likelihood ofbeing employed.



Boaz and Mueller (1992) used 1982 NLTCS data to examine the impacts of

caregiving responsibilities on working hours. The study found that the responsibility of

caregiving, measured by predicted hours of unpaid help, does not affect part time work.

However, caregiving has a slight negative impact on full time work. The estimates

suggest that one additional hour of unpaid help per week reduces the probability of firll

time emploltnent by 0.3"/o.

Kolodinsky and Shirey (2000) used an eleven year pooled cross-sectional sample

compiled by the Panel Study of Income Dynamics (PSID) to examine the impact of co-

residence with an elderly parent on an adult daughter's labour supply and hours of work.

The study found that simple co-residing with an elderly parent has no effect on hou¡s of

work, but living with a disabled elderly parent decreases work hours by 10 hours per

week. This result suggests that an elderly parent's poor health requires the daughter to

forgo market work so that she may devote more time on informal home care.

Ettner (1996) used data from the 1987 US National Survey of Families and

Households (NISFH) to estimate the impact of caring fo¡ disabled elderly parents on the

work hours of males and females. The results of the study suggest that caring for parents

who live outside the household and parents '"vith dísabilities who live within the

household negatively affect the labour supply of both males and females. However, the

negative impact was only statistically significant in the case where the daughter was the

caregiver to a parent not co-residing in the household.

Wolf and Saldo (1994) estimated the effect of caring for an elderly parent on the

employment and work hours of mar¡ied women using NSFH data. The results suggest



that among married women, caúng for an elderly is not associated with any reduction in

employment or in hours of work.

Using the 1985 United Kingdom (-JK) General Household.Szney (GFIS),

Carmichael and Charles (1998) empirically investigated the influence of informal care

responsibilities on the labour supply of women. The study concluded that the opportunity

cost of informal caregiving, in terms of forgone labour supply, is relatively small.

Caregiving has a negative impact on labour market participation only where it involves a

substantial time commitment. Where caregiving takes up more than 20 hours per week, it

was found that careging reduces the probability of labour market participation by just 2%.

Yet, caregiving reduces work hours by about 2.4%o per week. The study also found that

informal caregivers, who provide care less than 20 hour per week, are mote likely to

participate in the labour market but tend to work fewer hours than those who do not

provide informal care.

The studies are not without limitation of cou¡se. Studies using NLTCS data,

which consists of only the 'fiail' elderly population and their caregivers, suffer from

selection bias. Because of this bias, the conclusions drawn from these analyses cannot be

generalized to the entire elderly population. The NSFH data is also problematic since the

definition of 'caregiving' used in the survey is vagle. In the NSFH survey, the

respondents were asked if they helped their parents at some point during the last 12

months-with no qualification about the intensity of the care provided. Also in this

survey there is no information about whether respondent actually provided any care to the

coresiding elderly. The studies using sophisticated econometric techniques such as Wolf

and Saldo (1994), and Carmichael and Charles (1998) focused only on female caregivers.



The main objective of this study is to estimate the impact of caregiving on the

labor market behaviour of males and females. This study will take into account the

limitations of prior studies, and will aim to improve upon them. The econometric study

presented here is the first of its kind using canadian data. It will use data from the 1996

canadian General social sut'vey (cGSS) that surveyed both caregivers and non-

caregivers across canada. consequently, this study will not suffer fiom selection bias.

This study will focus on both male and female caregivers-which may be children,

grandchildren, spouses, friends or neighbours ofthe elderly.

2.3 Theoretical Issues and the Empirical Model

2.3.7 Theoretical issues behind the model

The simple standard mic¡oeconomic model of time allocation may be utilized to

analyze the impact of caregiving on labour supply. In its simplest form, this is a model in

which time, a fixed resource, is allocated between two uses: labour rewarded at a fixed

wage rate (w), and leisure (L). Hours of work are chosen so as to maximize a single

period utility function that depends on leisure (L), and the consumption of goods (c),

subject to a budget constraint. The budget conshâint is defined by non market income

.(V), 
and the wage rate (W).

Following wolf and Saldo (1994), the basic neoclassical f¡amework can be

expanded to include the role of caregiving in time allocation decision-making. The

individual will maximize the utilitv function:

u: u (c, L, cc)

(2.1)



where CG denotes the choice of non-market work: caregiving. In this utility

function, consumption and leisure are expected to positively impact utility, impllng that

more consumption and mo¡e leisure will increase utility. It is also assumed that

individuals gain utility by caring for others.

There a¡e two constraints in the model. The first consffaint is that total available

time may be allocated to market labour (H), leisure (L) or caregiving (CG). The first

constraint is expressed as:

T:H+L+CG. (2.2a)

The second constraint is that an individual's consumption level is limited by available

income, which originates from two sotrces: wage income and non-wage income. Wage

income is determined by the market labor supply (H) and the market wage (W). Non-

wage income is denoted by V. The second constraint is written as:

C=WH+V (2-2b)

ln the Mincerian Human Capital Model, the market wage offer that individuals

receive depends on level of education (E) and age (A). carmichael and charles (199g)

found that the responsibility of informal caregiving has a sigrrificant impact on wage

offers. Following carmichael and charles (1998) the wage equation can be written as:

W= w (E, A, CG, er). (2.3)

.The enor term in the wage function reflects omitted variables; and errors in the functional

form are captured in e1- Both education and age are expected to positively impact the

wage rate. Education enhances productivity of the workers, while age reflects the

experience of the wo¡kers. carmichael and charles (1998) found that caregiving

t0



negatively impacts wage offers if the caregiver spends 20 hours or more per week

caregiving.

The basic idea behind labor supply model is that in making the decision whether

to work or not, individuals compare market wage rates with non-market or shadow wage

rates. An individual will not work if the market \,vage râte is less than the shadow

(reservation) wage at zero hours (i.e. the opporhrnity cost of nor working). Ths labor

supply decision equation can be written in the following way:

H+=W-r; Q.aa)

where H+ denotes desired work hours, and r is the reservation wage at ze¡o hours.

H=0 if H*< 0 and H = H* if H* > 0 (2.4b)

The labor supply model may suggest how caregiving effects labor market

behavior. The responsibility of caregiving can influence the labo¡ supply most directly

through the time constraint. caregiving time reduces the time available for paid work,

which reduces the labor supply. carmichael and charles (1998) suggested that because

of caregiving responsibilities, caregivers often remained absent from work. Moreover,

fatigue caused by excessive caregiving responsibilities, ¡esulted in ¡educed worker

efficiency in labour market work. This reduced productivity may well serve to lower

wages of caregivers, which may reduce wo¡k incentives to work.

2.3.2 Econometric specification

Following Killingsworth (1983) the empirical labour supply model can be

specified as follows:

H*: o * PrE + p2A+ p3CG+ +B4V + þaZ+ e2; Q.S)

il



\ryhere H* represents the desired work hours; Z denotes socio-demographic variables such

as marital status, the presence of children, number of household members, country of

birth, and health status; and e2 denotes the er¡o¡ term, a mean ze¡o random variable

reflecting the impact of the unmeasured variables on the labour supply.

Work: I if H+ 0, Work: 0 if H* < 0

Work Hou¡ H : H* if Work: I

(2.sa)

(2.5b)

Education and work experience are expected to positively impact productivity,

and hence the wage level. The more educated and more experienced individuals are,

higher is the expectation they will wo¡k more. Caregiving reduces the time available to

work, as well as worker productivity. Thus, the responsibility of caregiving is expected

to reduce the number of desired work hours. Availability of non-wage income provides

opporhrnities to work less, impllng that non-wage income will negatively impact desired

work hours. Married individuals typically have greater family responsibilities than single

individuals, therefore it is expected that married persons work more than single persons.

The presence of children is expected to negatively impact the numbe¡ of desired work

hou¡s of females since child-rearing time reduces time available for paid wo¡k. The

impact of the number of household members on desired work hours is expected to be

positive. If females ¡eceive assistance in child-rearing activities from other household

members over the age of 15, then their desired work hours increase. The impact of the

country of birth on desired work hours is uncertain. Health is expected to positively

influence desired work hours since health positively influences productivity.

Estimating the structural impact of the wage rate, however, is not an objective of

this study. For this reason, the labour supply model here is estimated in reduced form

12



with respect to the wage rate, impling that the structural determinants of the ',¡r'age rate

rather than the wage rate itselfare entered into the labour supply model.

2.3.3 Problems in the econometric application

The econometric application of this model will ¡un into two major problems: (i)

selectivity bias; and (ii) endogeneity bias. First, we will deal with the selectivity bias

problem. The work hours of non-participants are not observed. The work hours of the

participants are observed, but the participants are self-selected, and thus not a random

sample. The selectivity bias problem arises because errors in the work hour equation are

correlated with the errors in the selection equation. For example, preferences for work,

Êr, are higher, on average, in a sample of workers than they would be in the general

population. Consequentl¡ the regression line derived from the data for the working sub

population will provide statistically biased and inconsistent measures of the strucfural

labour supply parameters.

To get rid of selection biases, the following two-stage procedures suggested by

Heckman (1979) are adopted. A reduced form Probit model will be fitted for the

probability of working, and the estimated coefficients will then be used to form the

measure of selection variable 1" for each observation. Only the data for Ht, E¡, A;, CG¡, V¡

and Ài of workers are used to obtain estimates in the selection bias-corrected regression

equation:

H= a, + prE + P2A+ P3CG+ ô). +P4V + þ+Z+ez. (2.8)

The estimated coefficients of 1", and ô are equal to po.. The cor¡elation between the error

terms of the selection equation and tbe linear ¡egression for wo¡k hours is represented by

l3



p. If ð : 0, then p mùst equal zero since oÊ must be positive. In this case, the two

equations can be estimated separately without causing any bias. In the case where ô+0,

then there selection bias exists, and the work hours equation should be estimated with i"

included in the regression model.

Secondly, the endogeneify bias occurs if one endogenous variable is regressed on

another endogenous variable. It is typically suspected that informal caregiving hours is

an endogenous variable in the work hours equation. Any shock that increases work hours

will lead to reductions in caregiving hours, which in tum leads to f¿riher increases in

work hours. wolfe and Saldo (1994) performed their analysis under the assumption that

caregiving is an endogenous variable. Ettner (1996) estimated the labor supply equation

using both endogenous and exogenous caregiving variables. carmichael and charles

(1998) found, using the Hausman Test, that caregiving was an endogenous variable. Due

to data limitations, he used the caregiving variable as a predetermined factor in his

regression. The endogeneity bias will lead to an inconsistent estimate ofthe effect ofthe

endogenous regressor on the dependent variable.

Tbe instrumental variable method may be utilized to eliminate the endogeneity bias.

This method uses the following two steps:

(i) The endogenous variable, itself, is regressed on all the exogenous variables, as

well as the instruments in the system. A predicted value is constructed using

the regression estimates.

(ii) The predicted value is substituted for the actual value of the endogenous

regressor in the second stage equation.

14



2.4 The Datasef

The data used in this study is from the 1996 General Socíal Sur-vey (GSS-cycle

l1) published by Statistics canada.ì The target population of this large scale household

survey was all persons aged 15 and over, excluding residents of the yukon Territory, the

Northwest Territories, and full-time residents of institutions. Approximately, 13,000

respondents were interviewed bet'rveen February and December 1996, with a response

rate of 85%. The 1996 GSS focused on assistance given or received, due to temporary

difficult circumstances, long-term health issues, or physical limitations.

This research examines persons within the ages of 15 and 64. Following Hum

and Simpson (1996), the study will conduct separate analyses for males and females. The

sample is made up of 3,1 8l males, and 3,623 females. The socio-economic

characteristics of the sample population are given in Table A.2.1 in the Appendix. Table

2.1 below displays the labour market related characteristics of caregivers and non-

caregivers.

I The study uses unweighted data and consequently tbe results ofthe study will reflect sample
charactedstics.

l5



Table 2. I Labour Market Reløted Chørøcteristics of Cøregivers ønd Non-Cøregivers

Caregiver Caregiver Non-Caregiver Non-
Male Female Male Caregiver

Female

280',1Sample Size 531 816 2650

Labor Marke t Participation

work 433 (81.6) sót(69) 2ts4 (81.2) t92s (68.6)

Non-wo¡k 98 (18.4) 255 (31) 496 (19.8) 579 (3t.4)

Average Weekly Hours Worked 42.9 33.ó8 43.36 35,17

Note: The hgures in the parentheses show the percentage ofrespective categories.

The data reported in Table 2.1 indicate that l6Yo of the male sample and 25%o of the

female sample provide care to elderly persons. Of male caregivers, 81% rvork; where

69o/o of fema\e caregivers work. On average, all working caregivers work less hours per

week than do working persons who are not caregivers. The majority of caregivers, both

male and female, belong to the 25 - 54 age goup (see Table 4.2.1). The socio-economic

profiles also identifii that the majority of caregivers are married and have no children. It

is also shown that the majority of caregivers hold at least a high school diploma, and are

Canadian bom.

Table A..2.2 in the Appendix compares the socio-economic characteristics of

working and non-working individuals. About 81% of males and i 6%o of females work.

About 16% of working males and 22o/o of working females provide care to the elderly.

Approximately 76% of working males and 77o/o of working females are between the ages

of 25 and 54. About 60% of working males and 56% of working females are married.

About 36% ofnon-working females and 15% of non-working males have children.

16



Data on age and income are available in grouped form. The midpoints are found

for estimation purposes. However, the use of midpoints leads to biased estimators.

According to Haitovsky (1973), all the variables fo¡ which data is in grouped form should

be grouped in an equal number of categories, and the mid points should be weighted by

the square root of group frequencies. Data on age are grouped in eleven categories, while

data on income are grouped in twelve categories. Following Haitovsky, the twelve

categories of income data are collapsed into the following eleven categories: no income,

| - 4,999;5,000 - 9,999; 10,000 - 19,999;20,000 - 29,999;30,000 - 39,999;40,000 -

49,999; 50,000 - 59,999;60,000 - 79,999; 80,000 - 99,999; 100,000 - over.

There is no data for the 'other income' variable. However, data is available for

total household income. The data fo¡ the 'other income' variable is constructed by

subtracting individual income from total household income. The 'caregiving' variable is

constructed as a dichotomous variable. This variable takes a value of unity if the sample

member provides unpaid care to an elderly person and a value ofzero otherwise.

2.5 Empirical Results

Table 2.2 gives the results of the Probit equation for emplol,ment probability. In

this equation, the dependent variable is equal to unity if the individual is employed and

equal to zero otherwise.

'îable 2.2 Probit estimation (dependent variable: employed: 1, otherwise = 0)

MALE F'EMALE

VARIABLE N,{ME ESTIMATED

COEFFICIENT

T-RATIO ESTIMATED

COEFFICIENT

T-RATIO

CONSTANT 4.0800 t2.282 -3,0055 - 10. 15

AGE 0.0049055 8.1908 0.0032100 5.',72',70
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AGE SQUARE -0.00000 -8.3932 -0.00000209 5.768
MAru'I'AL STATUS (BASE CATEGORY:

SINGLE)

MARzuED 0.37805 !.6546 -0.18656 -2.t04
DIVORCED 0.14568 t.2433 0.053229 0.5 860

\¡r'IDOVr' -o.0282'7'7 -0.1241 -0.2202t 1.625
# OF T5+ HOUSE HOLD MEMBER

(BASE: I ùTEMBER)

# 2-4 -0.18499 1.9193 0.2'7 541 3.2619

# 5 AND MORE -0.13950 -0.'t't98 o.44653 2.5036

PRESENCE OF CHILDREN 0.20903 2.6524 -0.22472 4.082
CAREGIVING -0.061078 -0.8066 -0.065718 -0.'t 12

ËDUCATION (BÀSE CATEGORYT HIGH

scHooL)

ELEMENTARY SCHOOL -0.51978 -4.0Q20 -0.92229 7.345

SOMECOLLEGE/ UNIVERSITY 0.24989 2.94r5 0.36803 5.5274

TRADE DIPLOMA 0.4460'1 6.3089 0.69305 12.526

BACHELOR/MASTERS/PH.D. 0.3 8913 2.8s87 1.092t 6.4513
COUNI'RY OF BIRTH (BASE CATEGORY:

BRITAIN)

CANADA L0463 9.3306 0.70096 6.8354

LINITED STATESÆI.IROPE 0.98694 6.6390 0.55355 4.2261

ASIA,/AFRICA 0.6940'7 4.5075 0.36356 2.5745

OTHER INCOME -.0000004 -0.4580 -.00000023 3.654

HEAITH INDEX 2.4499 1l.560 r.7935 9.5653

MÄLE FEMALE

NIIÀ4BER OF OB SERVATION 3l8l 3623

MADDAIA R-SQUARE 0.1585 1525

MCFADDEN R-SQUARE 0.17926 t33

LOG LIKELIHOOI) 1257 1947

The data in Table 2-2 tndicate that caregiving negatively affects, albeit

insignificantly, the probability of emplol,rnent for both genders. The probability of being

employed increases at a decreasing rate lvith age. Being married has a positive impact on
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the probability ofbeing employed for males, but has a negative effect for females. For

females, the presence of a household member over the age of 15 and significantly

increases the probability of being employed. The presence of children increases males'

probability to work positivel¡ yet decreases females' probability to work. Education has

a positive affect on the probability of being employed for both males and females.

Having 'other income' has a significant negative impact on females' probability to work.

For males, the coefficient of'other income' is negative, but insignificant. An increase ín

the health index increases the probability ofbeing employed for both males and females.

The lnverse Mills Ratio (lambda), derived from the above Probit model, are used

in the Generalized Least Square (GLS) regression with weekly work hours as the

dependent variable. This regression is restricted to individuals who are employed. The

result of the regression is given in Table 2.3.

Table 2.3 Generalized lesst sqaares regression (dependent vørialsle: weekly work lnars)

MALE FEMALE

VARIABLE NAME ESTIMATED

COEFF.

T.

RATIO

P-

VAI-UE

r,ù l lM.ât tsf,

COEFF.

T-

RATIO

P-

VALUE

CONSTANT 1,9.309 l C88 0.277 0.302

AGE 0.064496 4.240 0.000 0.0860 t 7 7.129 0.000

AGE SQUARE -0.00003 -3.70 0.000 -0.000046 -6.54 0.000

MARITAL STATUS (BASE

CATEGORY: SINGLE)

.MARRIED 3.4436 2.718 0.006 1.5536 1.50 0.132

DIVORCED 2.0794 1.6'79 0.093 2.5198 2.48s 0.013

WIDOW -0.11863 -.046 0.963 -2.2296 1.25 0.210

# O¡' I5+ HOUSE HOLD MEMBER

(BASE: I MEMBER)

#2-4 1.8334 1.67 0.094 2.6438 1.937 0.053

# 5 AND MORE 2.2236 l.l8 0.235 4.8931 1.960 0.050
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PRESENCE OF CHILDREN -0.86632 t.16 0.245 4.7769 -5.07 0.000

CAREGTWNG -0.69514 -0.90 0.3 53 -2.3126 -3.43 0.00r

¡lDUtiA llON (BÂS¡l CATEGORYI

HrGH SCHOOL)

ELEMENTARY -SCHOOL -3.t404 -.107 0.1'72 -8.5328 t.5 0.115

SOMECOLLEGE/

LTNIVERSITY

-0.90558 .0.81 0.414 3.1685 t.860 0.063

IRADE DIPLOMÁ 1.6441 -1.39 o.162 6.5294 2.55 8 0.011

BACHELORJMASTERS,?H.D 0.77127 0.525 0.5 99 11.431 2.83 8 0.005

COUNTRY OF BIRTH (BASE

CATEGORY: BRI ÌÀ¡N)

CANADA -2.7969 -0.87 5.9992 L921 0.055

UNITED STATES/EUROPE -3_8s0s 1.18 0.234 5 .6't 43 1.858 0.063

ASIA/AFRICA -4.5722 1.68 0.092 2,t278 0.83 0 0.406

OTHER INCOME -.000007 -0.84 0.398 -0.000004 3,8'7 0.000

HEAITH INDEX 0.2157 6 0.02'l 0.978 17.180 2.38'7 0 0r7

LAMBDA 6.5741 0.90 0.365 16.216 2.t40 0.032

NUMBER OF OBSERVATION 2587 2489

R-SQUARE 0.1322 .1017

ADJUSTED R-SQUARE 0.1258 .0948

In this regression, White's Heteroskedasticity-Consistent Covariance Matnx estimation

was used to coffeci rhe estimates for heteroske<iasticiry. Tabie 2.3 results show that

lambda is statistically significant in the female regression, whích suggests the presence

of positive selectivity bias. However, lambda is not significant in the male regression,

which implies the absence of selectivity bias.

The caregiving variable has a negative sign for both males and females. In the

female sample, the caregiving coefficient is negative and signihcant with respect to the

dependent variable of weekly wo¡k hours. However, the impact of caregiving on male
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work hours is not significant.2 These results are consistent with those reported in the

united States by Ettner (1996). For males and females, work hours increase with age,

albeit at a decreasing rate. compared to single males, married and divorced males work

more hours in the labour market. Being divorced has a statistically significant positive

effect on female work hours. The number of household members also significantly

impacts female work hours. Yet the presence of between two and four members of the

household over 15 negatively impacts male work hours with statistical significance. The

presence of children has a significant negative impact on the work hours of females.

None of the education variables are significant for males. But education positively

impacts female work hours. Compared to females who are British bom, females who are

North American bom, work more hours per week. The coefficient on .other income, is

negative and insignificant for males and negative and signifìcant for females.

Improvement in health scores has signiñcant positive impacts on female wo¡k hours.

Davidson and Mackinnon (1993) suggested that in the absence of selectivity bias,

one should not include lambda in the final GLS regression for employed individuals.

Since it is found that in the male sample that lambda has an insignificani coefnicient,

following Davidson and Mackinnon (1993), another equation is estimated for males using

the GLS method. The ¡esult of the estimation of model without lambda is given in Table

2.4.

2The t-statistic formula (b1- b2) / {Est. Var [br]+Est. Var [br]] 
z'with (n¡ +n2-4) degrees ofûeedom

rejected the null hy?othesis at 1% level that caregiving variable has similar impact for both male and
female.

2t



Table2.4 Generalized least squøre estimstion (dependent variable:

weekly work hours)

M,{LE

VARIABLE NÀME ESTIMATED

COEFF.

T-R,A.TIO

CONSTANT 3.33s',Ì o.771 0.440

AGE 0.'7 6914 I1,07 0.000

AGE SQUARE -.000039 -lu.z 0.000

MArurAL SIAIUS (BASE

CATEGORYT SINGLE)

MARR]ED 4.17 69 3.845 0.000

DIVORCED 2.3297 t.946 0.051

V/IDOW -0.38358 -0.15 0.881

# OF I5+ HOUSE HOLD MEMBER

(BASE: I MEMBER)

# 2-4 -2.2038 -2.O3 0.o42

# 5 AND MORE -2.4491 r.3l .189

PRESENCE OF CHILDREN -0.51653 -0.86 0.421

CAREGIVINC -0.82601 1.08 0.2'76

EDUCATION (BASD CATEGORY:

HrGH SCHOOL)

ELEMENTARY-SCHOOL 1.4104 0.817 0.414

SOMECOLLEGE/

LINIVERSITY

-0.28091 -0.32 0.748

TRADE DIPLOMA -0.71439 l. l6 0.246

BACHELOR/MASTERS/PH.D 1.6291 1.453 0.146

COUNTRY OF BIRTH (B.A.SE

CATEGORY: BRITÀ¡N)

CANADA 0.12343 0.090 0.928

TJNITED STATESÆUROPE 1.0390 -0.62 0.531

ASIA,/AFRICA -2.3793 r.33 0.182

OTHER INCOME -.000007 -0.95 0.341

HEALTH INDEX 6.9168 2.254 0.024

MALE
NUMBER OF OBSERVATION 2587
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R-SQUARE 13t8

AÐJ USl'ED R-SQUARE t25't

The results of Table 2-4 do not greatly vary from those in Table_ 2.3. The caregiving

variable still has a negative but insignificant impact on males work hours. However, the

health index now has a significant and positive coefficient, which implies that

improvements in health induce males to work longer.

Several studies have found that informar care responsibilities are endogenousry

determined (carmichaer and charies, 199g; Ettner, r 996). Folowing Reichman and

Florio (1996), this study used the Haussman test to check whether this endogeneity result

is valid for Canadian data- The study first identified variables which a¡e both cor¡elated

with the responsib'ity of caregiving and have no direct influence on labour market

decisions' The instruments serected are: numbe¡ of brothers, number of sisters,

geographic proximity to mother (i'e. co-residence or not), and geographical proximity to

father (co-residence or not). A probit regression of the caregiving variabre was run on the

instruments and aìl the exogenous variabres in the model. 'rabre A.2.3 in the Appendix

gives the result of this regression. It is found from the F-statistics, wald tests, and chi_

square statistics that the six instruments are jointly significant in the regressions for both

males and females.3 These results imply that the identified instruments have significant

impacts on the probab ity of being a caregiver. The predicted probabirities obtained

from probit regressions were included in the oLS regression arong with the caregiving

variable' The purpose was to examine whether the predicted probability variable (phat)

3-For 
male regression F = 4.g491g99 with 6 and 3 r57 degees of freedon p -value=.00006Wald Chi Square Statistics= 29.095t wirh 6 degre* ,¡ni"ãã_ p-_Vììre : .00006For female regression F = 10.6433 *i r, o -o :"2:f a"gr"., Jiåe¿åäi_u"lur .ooooowatd chi square resr = 63.8599 wirh 6 aegees orf.e"f,o_ p_v;iË .öóooo
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had a significant impact on work hours. Table A.2.4 in the Appendix shows the result of

thjs exercise. In neither of these fwo equations, did the predicted probability variable

(Phat) nrm out to be significant, which suggests that caregiving is not an endogenous

variable in this study.

The study has some limitations relating to the availability ofthe appropriate data.

As earlier noted, the GSS provides age data and income data in-group form. Obviously

there involves some errors when one attempts to transform group data into continuous

data. In this estimation both age and 'other inccme' data aÍe used in continuous form.

The Haitovsþ correction process that was adopted in this study will only minimize the

bias, not completely eliminate it.

2.6 Conclusion

This study used the traditional labor supply model to examine the impacts of

caregiving to elderly persons on Canadian caregivers' labour market behaviour. In the

empirical estimation, the study adopted a two-stage Heckman procedure to check for

selectivity bias that may arise from excluding individuals who are not employed. The

results showed evidence of selectivity bias in the case of the female data, but not in the

male data. The ¡esults of OLS regression for employed individuals suggest that

caregiving negatively impacts the number of wo¡k hours for both males and females.

However, the impact is sigaificant only in the female sample. Other results of the shrdy

are as follows: (1) compared to single persons, both manied and divorced individuals

work more; (2) the presence of children reduces female work hours; (3) increase in 'other
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income' significantly reduces female work hours; and (4) the health index positively

influences the number ofhours worked by both males and females.

The Probit estimation of the employment probability model suggests that

caregiving has a negative but insignificant effect on the probability of being employed.

The probability ofbeing employed increases at a decreasing rate with age. Being married

positively impacts males' probability of being employed but negatively impacts females'

probability of being employed. In the female sample, the presence of household

members aged 15 and over has a significant positive effect on the probability of being

employed. The presence of children positively affects the male's probability to work, but

negatively affects the female's probability to work. Education has a positive affect on the

probability of being employed for both genders. Other income has a statistically

significant negative impact on females' probability to work. For males, other income has

a negative but insignificant impact. An increase in the health index increases the

probability of being employed for both males and females.

This study clearly points towards the cost ofcaregiving in terms of forgone labour

supply, especially for female caregivers. The resuli suggesîs thât iltose femaies who

provide care to elderly persons work about 2.3 hour (about 6.60/o of average female

weekly work hour) less per week. Thus the employed caregivers face financial loss in

.terms of reduced current income and employnent benefits. Recent research suggests that

the caregiving role is creating st¡ess and difficulties among caregivers who are employed,

since they face financial loss while attempting to balance between work and caregiving

(Health Canada, 2002). Studies also suggest that such stress has negative impacts on the

quality of informal care (Phillip, McKee et.al. 1997; Tsuji, Whalen and Finucane, 1995).
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Appropriate supports that lessen the stress arising from financial loss and time conflicts

would enable informal caregivers to perform their caregiving role more effectively.

Support to informal caregivers may come from the federal govemment and/or

private employers. A supportive private employer ought to be more flexible in work

hours if employees have caregiving responsibilities. The federal govemment may

consider providing paid leave for persons ."vho must leave jobs temporarily to care for a

family member with a disability or chronic care needs. Currently, the federal govemment

is providing very limited amounts of tax credit benefits to informal caregivers. These

credits are non-refundable benefits, thus caregivers whose incomes are below the

threshold of paying income tax cannot benefit from current tax credits. The federal

govemment ought to conside¡ increasing the amount of these credits, and making them

refundable.

This study did not distinguish between part-time employees and full-time

employees. Future studies may benefit from looking further into the impact of caregiving

on the probability of being employed full time versus part time. Besides reduced work

hours, absenteeism from wo¡k is oÍïen cited as an emplol,rnent related cost of caregiving.

and future studies may focus on this issue to quantify the impact of informal caregiving

on absenteeism. The physical health of caregivers may be affected due to the stress from

.caregiving, thus health care utilization by caregivers may increase. It may be interesting

to examine the impacts of caregiving on health ca¡e utilization by caregivers.
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Table 4.2.1 Socio-economic projìles of individuals

Caregiver

Male

Non-

Caregiver

Male

Caregiver

Female

Non

Caregiver

Female

Sømple Size 531 2650 816 2807

Lab our Mar ket P articip at ì o n

Work 433 (81.5) 2 l 54 (8 t.3) 561 (68.75) r928 (68.6)

Non-Work e8 (18.4) 496 (r8.7) zss (31.25) 879 (31.3)

Average Weekly lYork Hour 42.90 43.36 33.68 35 17

Age Group

t5-24 72 (\3.s) 469 (11.7) 88 (10.7) 484 (17.2)

25-39 1e0 (3s.8) l0s 1 (39.6) 263 (32.2) l r47 (40.8)

40-54 r 88 (35.4) 806 (30.41) 344 (42.1) 820 (29.2)

55-64 8l (15.2) 324 (12.2) 121 (14.8) 3s6 (r 2.6)

Marital Status

Single 138 (2s.9) 869 (32.8) l9l (23.4) 785 (27.e)

Married 3s0 (65.9) 1497 (s6.s) 482 (s9) 1s68 (ss.8)

Divo¡ced 41 (.07) 233 (8.8) 108 (13.2) 364 (12.e)

Widow 2 (.003) 5r ( l.e) 3s (4.2) 90 (3.2)

# Of Children Less thtn 15

No children 362 (68.1) t872 (70.6) 53e (66) 1761 (62.7)

Single 66 (t2.4) 3l l (il.7) t24 (r5) 4ss (t6.2)

2 o¡ more 103 (19.s) 461 (t7.6) ls3 (19) 591 (21.1)

Respondents Personal Income

No Income il (2.48) 88 (4.1) 64 (9.e) 220 (10.4)

Less than $5,000 27 (6.0e) 123 (5.8) 76 (11.7) 273 (12.9)

$5,000- s 14,999 66 (14.9) 302 (t4.3) t79 (21.7) s6e (26.e)

$ 15,000-$29,999 120 (27.08) s02 (23.8) 17s (27.0\ 554 (26,2

$30,000-$49,999 138 (31.15) s9r (28.s) r07 (16.s) 369 (17.4)

s50,000-$79,999 s8 (13.09) 37e (18) 37 (s.7) r l5 (5.4)
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$80,000 & Over 23 (s.19\ 1 (5.8) 8(1 2) r4 (.06)

Educalìon Level

Elementary School r6 (3.06) t04 (4.04) 28 (3.4) r l9 (4.3)

High School 22r (42) l16l (45.1) 281 34.6) t0t2 (37)

Some College/IJniversity 49 (e.31) 199 (7.7) t46 17.9) 469 (17.t)

Trade Diploma 142 (27) 630 (24.s) 237 29.2) 6e8 (2s.s)

Bachelor,MastersÆhD. 98 (18.6) 415 (18.4s) t22 4.e) 43 1 ( 15.8)

Country of Birth

Canada 462 (87.3) 2137 (83) 730 (8e.3) 227 4 (83.s)

USA \3 (2.4) 6l (2.3) 17 (2) 106 (3.8)

United Kingdom t2 (2.2) 68 (2.6) t2 (t.32) 82 (3.1)

Europe/ Oceania 20 (3.7) 149 (5.8) 32 (3.98) 119 (4.3)

Asia./Africa 22 (4.1) 160 (6.2) 26 (3.71) 142 (s.2)

The parentheses give the percentage fisures with resDect to

Table 4.2.2 Socio-economic profiles of individuøls

Working

Male

Non-

Working

Male

Working

Female

Non-

Working

Fernale

Sample Size 2587 594 2489 1134

Caregiving varìable

Caregiver 433 (13.6) 98 (16.49) s61(22.s3) zss (22.48)

Non-Caregiver 21s4 (67.7) 496 (83.s0) 1928 (77.46) 879 ('77 .s1)

Age Group

| 5-24 397( 1s.3s) ts4 (2s.9) 392 (ls.7 4) 180 (1s.8)

25-39 r22 (43.34) l r 9 (20.07) 1067 (42.81) 343 (30. r 5)

40-54 8s4 (33.01) 140 (23.s6) 8sB (34.47) 306 (27.17)

55-64 214 (8.27) l8l (30.47) 172 (6.91.) 30s (26.82)

Maritql Status

Single 766 (2e.63) 24t (4r.1t) 704 (28.28) 272 (23.98)

Married ls78 (61.04) 269 (4s.98) 1395 (56.04) 655 (57 .77)
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Divorced 2r6 (8.3s) 5e (10.08) 327 (13.13) t4s (t2.7'7)

Widow 2s (.et) t6 (2.74) 63 (2.s3) 62 (s.46)

# Of Chíldren Less than 15

No children 1722 (66.82) s02 (84.51) ts84 (63.64) 716 (63.13)

Single 337 (13.07) 40 (6.73) 42t (16.9r) r58 (13.93)

2 or more s18 (20.10) s2 (8.7s) 484 (19.44) 260 (22.92)

Respondents Personal Income

No Income r6 (.07) 83 (20.es) 258 t.7 4) 28 e4)

Less than $5,000 107 4.e) 43 (10.85) 177 8.06) It2 30.3 8)

$5,000- $14,999 226 0.s4) 142 (35.8s) 463 21.08) 285 50.3 5)

$r5,000-$29,999 533 24.87) 7e (19.9s) 666 30.32) 63 .13)

$30,000-$49,999 695 32.43) 34 (8.58) 465 2t.r1) u e4)

$50,000-$79.999 425 9.83) l2 (3.03) t48 (6.73) 4 (.70)

$80,000 & Over 141 (6.s7) 3 (.7s) 19 (.86) 3 (.53)

Education Level

Elementarv School 63 (2.44) s7 (11.00) 31 (t.47) t16 (12.27)

High School 879 (34.10) 2s2 (48.64) 10r4 (48.37) 620 (65.60)

Some CollegeÂJniversity 428 (16.60) 71(13.',70) 209 (9.91) 65 (6.87)

Trade Diploma 687 (26.6s) 8s (16.40) 736 (35.11) r32 (13.96)

Bachelor/MastersÆhD. s20 (20.1.7) 53 (r0.23) 106 (5.05) t2 (1.36)

Coantry of Birlh

Canada 2t6s (84.04) 434 (82.04) 213r (86.r0) 873 (81.84)

USA 66 (2.56) 8 (1.s i) 78 (3.15) 45 (4.21)

United Kingdom 69 (2.61) t2 (2.36) 63 (2.s4) 31 (2.e0)

Europe/ Oceania r3s (s.24) 34 (6.42) e6 (3.87) 55 (5.15)

Asia,/Africa t4t (5.47) 41 (7.7s) 107 (4.32) 63 (s.e0)

parentheses give the percentage with respec to respectiye catego es,
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Table 4.2.3 Probit Regression ( Dependent variable: Caregiving=1, No Caregiving

:0)

MALE FEMALE

VARIABLE NAME ESTIMATED

COEFF,

t-R]\llo ESTIMATED

COÊFF,

T-RATIO

CONSTANT 0.13128 1.530 -24.29t 1.03

AGE -0.00002 -2.O1 -0.000083 -0.50

AGE SQUARE 0.000002 2.',l08 .00000249 2.444

MÀRITAL SIAI US (ltASE

CATEGORY: SINGLE)

MARRIED 0.043450 L792 0.00421 o.16't

DIVORCED .0.00430 -0.15 -o.02140 -0,82

WIDOW -0.11 163 i.85 0.029191 a.10'7

f OF 15+ HOUSE HOLD MEMBER

(BASE: r MEMBER)

)_d -0.00414 -o.17 0.0017 442 0.071

# 5 AND MORE 0.077989 1.708 0.080022 1.535

PRESENCE OF CHILDREN -0.08017 -0.47 -0.019649 t.z2

# BROTHERS (1-3) -0.00738 -0,48 0.019044 t.143

# BROTHERS (4-MORE) 0.07 t7 43 2.895 0.022381 0.866

# srsTERS (l-3) 0.009588 0.603 -0.012913 -0.78

# srSTERS (4-MORE) 0.016148 0.644 -0.0531 I

CORESIDENCE (MOTHER) 0.063924 3. 185 0,14336 7 0'70

CORESIDENCE (FATHER) 0.004503 0.020 -0.01796 -0.79

EDUCATION (BASE CATEGORY:

HIGH SCHOOL)

ELEMENTARY,SCHOOL -0.05387 0.958 -0.042094 r.15

SOMECOLLEGE/

UNIVERSITY

0.029t66 L722 0.042953 2.124

TRADE DIPLOMA 0.02'7 556 2_06'1 0.03501 2.1,48

BACHELOR/MASTERS/PH.D 0,045996 1.675 -0.02388 -0.59
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COUNTRY OF BIRTH (BASE

CATEGORY: BRITÀll.[)

CANADA 0.0821l0 2.543 0.16360 5 046

LINITED STATESIETIROPE 0.034727 0.789 0.079967 I.985

ASIA/AFRICA 0.0t4621 0.31 0.095876 2.154

OTHER INCOME -.000003 -1.44 -0.000001 -0.10

HEALTH INDF,X -0.05095 -0.85 -0.07917E -1.41

MALE FEMALE

NT'MBER OF OBSERVATION 3l8l 3623

MADDALA R-SQUARE 0.1456 MADDALA R.

SQUARE

0.13 8l

MCFADDEN R-SQUARE 0.15926 MCFADDEN R.

SQUARE

0_ 1498

Table 4.2.4 OLS regression to test the endogeneity ofthe cøregiving varíable

MALE FEMALE

VARIABLE NAME ESTIMATED

COEFF.

T-

RATIO

P-

VAIUE

BSTIMATED

COEFF.

t-

RATIO

P-

VAI-UE

CONSTANT 20.015 Lt22 0.262 -32.805 1.88 0.059

AGE 0.063224 4.13 0 0.000 0.087076 7 .20s 0.000

AGE SQUARE -0.00003 -3.60 0.000 -0.000045 -6.49 0.000

MAIJTAI STATUS (BASE

CATEGORY: SINGLE)

MARRIED 3.578 8 2.748 0.006 1.78 l 8 1.72 0.085

DIVORCED 2.0464 l 65 5 0.098 2.4250 2.360 0.018
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v/IDOW -0.6t 809 -t).¿ 0.853 2.3193 l_30 0 191

# O¡' I5+ HOUSE HOLD MEMBER

(BASE: r MEMBER)

# 2-4 1.7940 1.63 0.103 ¿.vJztj 2 I55 0.031

# 5 AND MORE 1.7850 -0.88 0.3 75 5.7385 2.2'7 6 0.023

PRESENCE OF CHILDREN -0.90081 t.2l 0.226 -4.9468 -5.27 0.000

CEREGIVING -0.78549 -1.02 0.304 -1.8040 -2.95 0.00J

PHAl -4.2484 -0.59 0.544 -5.0414 t.t9 0.233

!]DUUAt rON (BASE CAI¡IGORY:

HIGH SCHOOL)

ELEMENTARY-SCHOOL 0.1 305 7 1.257 0.209 6.7 418 1.080 0.280

SOMECOLLEGE/

UNIVERSITY

.0.81854 -0.72 0,469 3.6402 2.140 o.032

TRADE DIPLOMA 1.5686 1.30 0.193 7.1s19 2.80'l 0.005

BACHELOR/MASTERS/PH.D 0.86870 0.584 0.559 I1.901 2.953 0,003

UOUN'IRY O¡' BIRTH (BASE

CATEGORY: BRITAIN)

CANADA -2.396s -0.71 0.47 4 7.33'70 2.3tt 0.021

TINITED STATES/ELIROPE -3.687 6 t.12 0.263 6.5065 2.123 0.034

ASIA,/AFRICA -4.4453 - 1,61 0.106 2.85 83 1.106 0.269

OTHER INCOME -.UUUUUð .0.98 0.320 -0.000004 3.9'l 0.000

HEALTH INDEX 0.00501l 0006 0.999 t8.239 2.531 0.0r I

LAMBDA -6.5915 .0.90 0.368 l'7 .6'14 0.020

MALE FEMALE

NLMBER OF OBSERVATION 25E7 2489
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R-SQUARE 323 .1025

ADJUSTED R-SQUARE t255 .0928
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Chapter 3

The Pattern of Care and its Impact
on the Health of the Elderly in Canada

3.1 Introduction

The elderly population is increasing in Canada, as it is in many other developed

countries. Statistics canada projects that by 2031, approximately 20% or canada,s

population will consist of senior citizens. This growing elderly popuration is of great

concem for health care policy in canada since hearth declines, and health care use

increases, with age (Menec et ar., 2002). In the 1950s, the canadian Health carc

authority developed a pub.ricly funded institutional hearth care program to support the

elderly. However, ever-rising health ca¡e costs has forced the govemments to reevaluate

policy on elderly health care. Following this reevaluation, the govemments i*plemented

a policy in the 1990s which served to shift the burden of elderly care from institutional

care programs to community based care programs. community-based care is made up of

two componenis: formal home care and informar care. Hearth canada data suggests that

in 1998, 45% of totar health care expenditures were spent on health care conducted in

homes. However, for some canadian provinces this expendih¡re on home care is smaler

(see Table 4.3.1 in the Appendix). Health canada data also shows that in 199g, 25

persons per 1,000 inhabitants in canada received formal home care (see Table A.3.2 in

the Appendix). Most of the burden of community based erderly care is bome by close

relatives and friends' currentry, between g0 and 90 o/o of aD erderly care is provided by

family members and fliends (Keefe,2002).



Few studies have been conducted on the impacts of formal home ca¡e and informal

care on the health of the elderly population. However, a recent study by Cole and

Stabile (2002) found that self-reported health status was positively correlated with the

increased availability of govemment-financed home care facilities. To my understanding,

no study in Canada has ever attempted to identi$r the relative impacts of formal care and

informal care to the health status of the elderly.

However, the proposed research has important policy implications since current

canadian policy aims at shifting the burden of elderly care from an institutional care

system to a community-based care system. Should the govemment spend public money

to encourage informal care? Is it beneficial to spend public money on a formal home care

system? To answer these questions, policy makers must know the impacts of informal

care, as well as formal home care upon the health of the elderly.

The prime objective of this paper is to examine the impact of care patterns on the

health outcomes of elderly Canadians, aged 65 and over. This study will uttlize data

f¡om the 1996-97 Canadian National Health Population Suwey INPHS) within a

production function approach. The measure ofhealth outcomes used in this research will

be from data collected through methods of self-reporting. self-reported health status is a

subjective measure of health status, covering physical, psychological and emotional

health.a Because of differences in health outcomes between males and females, this

study will estimate separate health production functions for males and females.

Moreover, since the majority of formal home care and informal care recipients belong to

a Despite its well-known limitations, this paper uses self-repofed health status as a measu¡e of heahh
outcomes in orde¡ to allow comparison of ou¡ resulls with results of other Canadian studies using the same
variable.
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age goup of 80 and over, this study will anaryze this sub-group ofthe elderly population

separately.

This paper proceeds as follows: an overview of formal home care and informal care

in canada is presented in section 3.2; the literature review of existing research on the

impacts of home care and informal care is summarized in section 3.3; the methodology

and empincal specifications of the study are outlined in section 3.4; the data used in the

analysis is described in section 3.5; the findings of the analysis are presented in section

3.6; and section 3.7 concludes the studv.

3.2 Home Care and Informal Care in Canada

In Canada, formal home care is generally defined as àn affay of services which

enables clients, incapacitated in whole or in part, to live at home, often with the effect of

preventing, delalng, or substihrting for long-term care or acute care altematives. Home

care may address needs specifically associated with a medical diagnosis (e.g., diabetes

therapy), and./or may compensate for functional deficits in the activities of daily living

(e.g., bathing, cieaning, food preparation). Home care may be appropriate for people

with mino¡ health problems and disabilities, and for those who are acutely ill, and require

intensive and sophisticated services and equipment.s

5 
Health Canada. Report on Home Care (preparedby the FederaliProvinciavTerritorial Working Group on

Home Care, a Working Group of the FederallP¡ovinciayTerritorial Subcommittee on Long Term Care),
1990, p. 2.
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Home care is included in the federal Canada Health Act as ãî extended health

care service. However, formal home care services are not publicly insured in the same

way as hospital and physician services. The jurisdictional responsibility of providing

home care services rests with the provinces and territories. All provinces offer both acute

and long term home care services, as well as a range ofbasic services: client assessment;

case coordination; case management; nursing services; and home support (including

personal care, homemaking, Meals-On-Wheels and respite services). Other services,

such as rehabilitation services (e.g. physiotherapy, occupational therapy), oxygen

therapy, respirology and specialized nursing seryices are becoming a part ofhome care in

some provinces. There is a set of basic eligibility requirements for home care services

across the provinces based upon: the possession of provincial or territorial health

insurance; proof of residence in the jurisdiction; an assessment of unmet needs; safety

considerations in the home; and consent ofclient.

The availability of professional services and models of sewice delivery vary

across the provinces. Fewer professional services (i.e. nursing and therapy sewices) are

offered in rural and isolated areas. Speech therapists, dieticians, and social worke¡s are

not as readily available in the home care program than are other professional services.

Ontario's home care prog¡am offers the broadest range of professional services. Single

entry fi.¡nctions (i.e. assessment, case management, discharge planning), professional

sewices, and home support services are mainly delivered by public employees in

Saskatchewan, Prince Edward Island, the Yukon Territory and the North West

Teritories. Single entry functions and all professional services are delivered by public

employees in New Brunswick, Newfoundland, Brjtìsh Columbia and Alberta. In most
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instances, however, home support seryices are contracted out. In Nova Scotia and

Manitoba, single entry functions and some professional services and home services are

delivered by public employees. However, in these two provinces some nursing services

and home support services are contracted out within the province.

lnformal care is defined as the tasks perlormed by family and friends without pay

which help maintain or enhance independence of individuals (Kelly Cranswick, 1997).

The 1996 General Social Survey (GSS) conducted by Statistics Canada gives a detailed

description of informal caregiving in Canada. Acco¡ding to this survey, about 2.8 milliorr

Canadians provided help to someone with a long-term health problem or disability in

1996. The GSS survey data suggests that the bulk of informal care in Canada is provided

by women between the ages of 45 and 64. A caregiver may be called upon to assist with

instrumental tasks such as cooking, cleaning, providing transportation, banking; or with

personal care such as bathing or dressing. According to the 1996 GSS suwey, about half

of the caregivers whom provided assistance with instrumental activities were the children

of the elderly patient. About 24%;o of this type of care was provided by family friends.

Again, the children of the elderly also provided about half of the hetp with perscnal care.

Spouses and friends provided about 30olo ofassistance with personal care activities.

J.J Literature Review

Only a few studies have examined the impact of formal home care and informal

care on the health outcomes of the health care recipients. Co1.te and Stabile (2002)

published the only Canadian paper on the impact of publicly funded home care on the

health status of individuals. Using 1994/96/98 NPHS data, the authors reg¡essed a
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variable measuring self-perceived health status on the generosity of home care programs

ând a set of demographic controls. The generosity of public home care programs r,vere

measu¡ed by public home care expenditures per capita in the population of elderly aged

65 and over. The study basically estimated two separate regressions. ln the first

regression, the authors used data for individuals who used home care services, as well

data for individuals who did not use home care services. In the second regression, the

authors considered only the data for individuals who used home care services. The

results of the first regression suggested that a one hundred dolla¡ increase in spending per

individual correlates with a 1.7 percentage point increase in the probability of self-

reporting good health or better. To take into account the problem of endogeneity

between health status and the generosity of public home care, the authors used the

instrumental variable approach (f$. The IV estimates of the effects of the generosity of

public home care programs are large and significant. The second regression ¡esults also

suggest that increases in the generosity ofpublic home care are positively correlated with

increases in the probability of self-reporting good health. The IV estimates remain

positive, but the coefficient estimates decrease in magnitude.

In a U.S. stud¡ Penrod, Kane, Finch, and Kane (1998) examined the effects of

post-hospital Medicare home health and informal care on the functional status of 755

Medicare beneficiaries six weeks after hospital discharge for treatment of strokes,

congestive heart failures, hip procedures and hip fÍactures. Data was collected by

interviewing patients prior to hospital discharge and then six weeks later. Patient's

functional status was measu¡ed using a weighted sum of seven functions: incontinence,

bathing, dressing, toileting, transferring, feeding, and walking. The caregiver's self
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report of the number of hours ofcare he/she provided in the first two weeks after hospital

discharge was used as the measure of informar care. The amount of Medicare

expenditures on home care fo¡ the patients during the six weeks after discharge was used

as the home care variabre in the us model. The results of the study sriggest that

variations in the amoùnt ofpost-acute Medicare home health services had an insignificant

effect on functional dependency six weeks after discharge. More informal care in the

first two weeks after discharge was associated with an increase in functional impairment

four weeks later. To exprain the negative impact of informal care, the authors suggest

that the informal caregivers did not encourage elders to walk or to carry out their own

daily activities, such as bathing and cooking. As a resurt, the elderry individuals ¡emain

dependent on their caregivers.

I¡ anothe¡ u.S' stud¡ shaughnessy, schrenker and Hittle (1gg4) used a random

sample of 1,632 individuals to evaruate the impact of home care services on patients,

status outcomes. patient status outcomes refer to patients' activity of daily riving (ADL)

and instrumental activity of dairy riving (IADL) outcomes. The study compared patient

status outcomes of serected individuars en¡o ed in Medicare HMo, who were provided

with less home care services, to selected individuals using Medicare Fee For Service

(FFS') who received reratively more home ca¡e services. overall, the results of the study

suggest that case mixed adjusted outcomes for FFS patienfs are superior to those fo¡

HMo patients in most of the ADL and IADL categories. The study concrudes that the

superiority of outcomes for FFS patients is due to a higher utilization of home care

services.
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Kane, Finch, Chen, and Blewett (1994) examined whether home care services

were associated with the improvement of functional outcomes of selected Medicare

patients. In this study, a total of2,865 Medicare patients in five diagnosis related groups

(DRGs) were interviewed just prior to their discharge from the hospital and again six

weeks, six months and one year after discharge from hospital. The outcome measure

used in this study was self-reported functional status as measured by ADLs such as

feeding, bathing, dressing, toileting, transferring, and walking. The functional outcome

approach compares the functional score at the time of discharge from hospital wiih the

¡eported score six weeks, six months, and one year after discharge. The study observed

that in each of DRG cases, patients who received home care showed improvement in the

six weeks following discharge from the hospital. In contrast, patients who did not receive

home care showed improvements only in cases of hip procedures and simple hip

fractures.

Kutty (2000) used Asset and Health D1'namics (AHEAD) data to estimate a

production function of bathing functionality of elderly individuals. The study found that

the use of assistive devices, nutritional intake, endowment variâbles, and ch¡onic health

conditions are significant factors in determining the level of bathing functionality. The

use of informal care in the form of personal assistance did not appear to contribute to

bathing functionality. Although the coefficient of the personal care variable was positive,

it was not significant. The study also analyzed the bathing functionality production

function of individuals over 80 years old, but the coefficient of the 'informal personal

assistance' variable was not statistically significant either.
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3.4 Methodology and Empirical Specifications

3.4.1 Methodology of the study

The study will be based on the concept of a health production function. In a

broad sense, a health production function describes the relationship between

combinations of medical and non-medical inputs and health outcomes (Smith, 1993).

Following Rosenzweig and Schultz (1983), the general form of health production

function is written as:

H: h (HC, X, p, er). (3.r)

ln this model, the dependent variable H represents health status as measured by Self

Perceived Health Status (SPHS). HC represents the different forms of care: formal home

care, informal care, and self carei no care. X represents a vector of various socio-

economic and life style variables that affect health stah¡s directly- The socio-economic

variables include income, wealth, and educational status; and the life style variables

include exercise pattems and smoking behavior. Also included in the vector X are

specific variables such as age and language ability, as well as provincial dummy

variables. The unobserved indivi<ìuai-speciirc health en<iowments such as genetic traits

are represented by¡r. Individuals and their family members know more about the severity

of illness or frailty of the individual than does the ¡esearcher working with the health

production function (Rosenzweig and Schultz, 1983). The unobserved residual variation

in health is represented by el. It is expected that the care pattem, HC, affects health

status positively.
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People with higher incomes tend to consume higher quality goods, and better

housing. It has been observed that both household income and wealth are conelated with

higher health status (Smith & Kington, 1997).

Education is expected to increase the efficiency of the production function

(Grossman, 1972), thus schooling is used a proxy for long-term economic status.

Compared to persons \vith low levels of education, those with high levels of education

are more capable of taking preventive measures and mors aware of harmful life styles.

Mullahy (1990) has obser"¡ed negatire impacts cf smoking cn health stet'rs. Study

also observed detrimental effect of alcohol consumption on bealth (Figueredo, V.M.,

1997). However, some shrdies found U-shaped relationship between drinking and

cardiovascular function as well as longevity (Miyamae et al., 1997; Obisesan et al.,

1e98).

Age plays very significant role in determining health status especially for the

elderly persons. Study found that functionality of elderly persons declined with age

(Kutry, N.K.,2000).

Recent literature tends to emphasize the role that cultural factors play in the

determination of health status. Several studies found that language barriers are largely

responsible for racial and ethnic disparities in health care (Weech-Maldonado, R., et. al,

2001;Baker, D., 1999).

Provincial dummy variables will be included in the health status regression to

account for differences among the provinces with respect to the availability ofhealth care

facilities, as well as the physical and socio-cultural environments.
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3.4.2 Estímation Strøteg)

The dependent variable in this study is health status (HS), which is measured by a

categorical health measure. ln the categorical health-rating questiomaire, individuals

rated their own current health status on a five-point scale: 1 : excellent health, 2 : very

good health, 3 : good health, 4 : fair health and 5 = poor health. An appropriate tool for

analTzingsuch ordered categorical data is the Ordered Probit model (Greene, 2000).

Before estímation of the model, the possibility of endogeneity problems needs to

be resolved. The demand for formal care and informal care may be influenced by the

individual specific unobserved t¡aits captured in ¡r. For example, individuals who know

they are particularly ill may presumably be the most persistent in seeking out health care

services. This will result in a negative correlation between the demand for health care

services and good health, rather than the anticipated positive relationship that would be

expected to emerge if beneficial health services were randomly allocated to equally sick

patients. In this situation, estimation of a health production function by single equation

methods may produce biased results.

To test for the presence of endogeneity, following Reichman and Florio (1996),

the Wu-Hausman test will be conducted. If the Wu-Hausman test suggests endogeneity,

then a two-stage regression procedure will be adopted to purge the bias. In the first stage,

a Probit regression will be run for home care and informal care use on all exogenous

variables and instruments in the model. The predicted probabilities obtained througb this

procedure will then replace the actual values of home care and informal care in the

second stage of the production function estimation.
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Income is also suspected to be endogenous since healthy persons likely have higher

labor force participation rates a¡d command higher wages (Ltft, 1975; Lee, 1982). In

this study however, the data sources from individuals above 65 years old whose major

source of income is retirement income, which is dependent on past working behavior.

Prior health status will likely affect past working behavior. ln this sense, current

¡etirement income of the individuals is not cor¡elated with current health status. A

similar type of argument holds for the wealth variable, since wealth is the result of

individuals' saving behavior during the working age.

Both current smoking pattems and alcohol consumption behavior may also be

endogenous to current health status since individuals with poor health may reduce their

smoking or alcohol consumption. To purge the endogeneity bias, the sfudy will utilize

data ofprior smoking pattems and alcohol consumption behavior.

In this study, separate regressions will be estimated for males and females. Past

studies have found gender differences in health outcomes (Smith and Kington, i997;

Verbrugge, 1989). Biological differences between genders and differences in the

perception and reporting of health problems are suggested to explain the variation across

genders (Kinglon, Lillard and Rogowski, 1997).

3.4.3 Formulation of the Ordered Probit Model

Let h+ be a continuous, latent variable that could be interpreted as representing

the health of an individual on a continuous scale. Following Greene (2000), a linear

dependence is assumed between the latent variable h* and X¡, B and e:
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h* = ß' Xi, + € (4.2)

h* is unobserved, and can be thought of as the underlying tendency of an observed

phenomenon. It is assumed that â is normally distributed with zero mean. B' is a vector

of unknown parameters; and X¡ is a vector of respondents' specific individual

characteristics, as well as socio-demographic characteristics. What we observe is that:

h:1ifh*<0;

h:2 if 0 < h* 3 ur;

h=3ifur<h*<uz;

h:4 if uz <h* Su3; and

h:5ifu3<h*.

Prob (h =1): Prob (h* < 0): O(p'X);

Prob (h=2) :Prob (0 <h* lu¡¡ =(Þ(ur - Þ'X) - O CÊ'X);

(4.3a)

(4.3b)

(a.3c)

(4.3d)

(a.3e)

where h is observed in five numbe¡-ordered categories. The u's are unknown threshold

parameters to be estimated with B. With a normal distribution, the probability of

obtaining an observation is given by the following general expression:

Prob (h: j): o(u¡ - B'X) - <Þ(u j_r - p'Xi); (4.4)

where (Þ (.) denotes a standardized cumulative normal distribution.

In this studt individuais' responses are ciassified as: exceiient (h : l); very good (h = 2);

good (h = 3); fair (h:4); and poor (h = 5). The resulting probabilities are wrinen:

(4.sa)

(4.5b)

Prob (h:3) = Prob (u¡< hx < u2) = (Þ(uz - p'X) - (þ(u¡ - B'X); (4.5c)

Prob (h = 4): Prob (u2. ¡* < u:): @(ur - p'X) - Õ(u, - B'X); (4.5d)

Prob (h: 5) : Prob (u3 <h*1 = 1- (Þ(u¡ - 0'X). (4.se)

For the five probabilities the marginal effects ofchanges in the regressors are as follows:
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â Prob (n=1¡7 ¿¡ : Ø(-þ'x) þ

ô Prob (h:2)/ ôx:tØ(ffx) _ Ø (ur - p,X)l fl

ô Prob (h:3)i ôX = [Ø(u¡-p'X) _ Ø (u, _ þ,X)l þ

ô Prob (h=4)/ ôX :[Ø(ur-þ'X) _ Ø (u3 _ B,X)] p

ô Prob (h=5)/ ôX = Ø (u3 - p,X)p

@.6a)

(4.6b)

(4.6c)

(4.6d)

@.6e)

3.5 The Dataset

The dataset used in this study sources fiom the NPHS, r996_1997.ó The NPHS

collects informatíon rerated to the health of canadians, as we, as related socio-

demographic information' The NpHS cotected the first cycre of data in 1994, and wirl
continue to co'ect simirar data every second year over the next 20 years. Th¡ee

components make up the NpHS dataset: a household survey, a hearth care institution
survey' and the Northem Territories survey. The househord component includes

household ¡esidents in at provinces, with the excrusion of peoples living on Indian
Resewes, Canadian Armed Forces bases, and in some ¡emote areas of euebec and

ontario' The health eare institution survey component includes long-term residents riving
in health care facilities with fou¡ or more beds, in at canadian provinces-excluding the

Yukun Territory and the Northwest Territories. The No¡them component includes

household ¡esidents in both the yukon Territory and the Northwest Territories, excruding

persons livìng on Indian Reserves and Canadian Armed Forces bases.

The rongitudinal sampre for lgg6 - lggT consists of arì the Iongitudinar respondents

selected in cycle I who had completed at least the generar component ofthe 1gg4 - 1gg5

ó The study uses unweighted data and consequently the results will reflect sample cbaracteristics-



questionnaires. A total of 17,276 persons participated in the 1996 - 1997 NPHS

interview process. This paper will use the data collected regarding individuals aged 65

and over- The gender breakdown of the total sample is 5357 male respondents and g006

female respondents.

Table 3.1 The Socío-economic characteristics ofthe individuøls in the sample

MALE FEMALE
Names of the
Variables

Frequency Names of the
Variables

Frequency

Sample size 5357 Sample size 8005

Age Grouo Ase Groun
65-69 Years t780 (33.2%\ 65-69 Years 22t3 (27.6%\
l0-7 4 Y ears 1610130.1%l 70-74Years 2177 (27 .2%\
75-79 Years 1004 (r8.7%) 75-79 Years r7t5 (2tA%\
S0Years or more 963/r8%) S0Years or more t901 (23.7%\

Marital Status Mârital Status
Married 3634 (61.8%) Married 2683 (33 50/"'

Sinsle 412(7.7%\ Sinsle 45t (s.7%)
Widow/Divorced 131 1 (24 .50/^\ WidoMDivorced 4872 (60.8%\

Language of the
Resnondents

Language of the
Þacnôndêñf.

English only 3524 (65.8%\ Enslish onlv 5567 (69.5y.\
French onlv 120 (2.2v"\ French onlv 211 (2.6v"\
Ens & French onìv 389 (7.3%) Ens & French onlv 59t (7.4%)
C)ther onlv 1324 (24,7%\ C)ther onlv t637 (20.4%\

Level of Education Level of Education
No School/Some
Secondarv

2698 (s0.4%) No School/Some 4034 (50.40/,)

Secondary Graduate 756 (14.10/o\ Secondarv Graduate t3t3 fi6A%)
Post Sec./Dioloma 1056 ( 19.70/"\ Post Sec./Diploma t77 s(22.r%\
Bachelor/MA/PhD 847 (ts.8%) Bachelor,MAÆhD 729(8.3%)

Income Level Income Level
No income l7 ( .30/"\ No income 27 ( .30Á\
Less than S5.000 4 (.1%\ Less than $5.000 l4 ( .20/"\
55000 to $ 14.999 704 (r3.1%) 35000 to .$ 14.999 t942 (24.3%\
$ 15,000 to $29.999 3l 18 t58.3%) $ 15,000 to $29.999 4650r58.1%)
$30.000 to 549,999 t026 (t9.tyo) $30.000 to S49.999 978(t2.2%)
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$50,000 and above 488 (9.1%\ $50,000 and above 39sG.9%\

lfome Ownershin Home Ownership
Home owner 4370 (81.6%) Home ow¡er 5461 (68%\

No home owner 987 rr8.4%) No home owner 2545 (32V.\
Figur€s in the parentbeses show the percentage.

Table 3.1 above gives the socio-economic characteristics of the sample population. The

males in the sample are slightly yoìlnger than the females in the sample-the average age

of males is72.5 years, and the average age of females is 73.5 years. The data in the table

suggest, in percentage terms, more females than males belong in the 65 -74 age group.

The majority of males are married, while the majority of females are either widowed or

divorced. There is little difference between the male and female samples in terms of

language and schooling. In percentage terms, more males than females belong to the

upper income category of $30,000 and above. Similarly, mo¡e males own households

than do females.

Table 3.2 shows the relationship between age and the use of formal and informal

care services by males and females. In total, 486 males (or 9o/o of the male sample) and

I 106 females (or l4%o of the female sample) use home care services. On the other hand,

130 males (or 2.4%o of the male sample) and 176 females (or 2.1o/o of the female sample)

receive informal care services. The major users of home care services are males and

females who are either very old or within the age group of80 years old and above.
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MALE FEMALE
Age Level Receive

Formal Care
Receive
lnformal Care

Receive Formal
Care

Receive
Informal Care

65-69 Years 65 3.4%) 13 (20%\ t14 (10.3%) 41(23.4%\
'70-'l4 Years t21 24.9%) 14 (215%\ tgs 16.7%\ 38 (21.7%\
75-79 Y earc 103 21.2%\ 14 (2r.5%) 239 (21.6%\ 38 (2t.7%)
8OYears o¡ more 197 40j%\ 24 (36.9%) 568 (51.4%\ s8 (33.1%)

in the show the

Table 3.2 The Relationship between age andformal care and informøl cøre services

parentheses percentages

More than 50% of female home care users belong to the 80 and over age goup.

As in the use of formal care services, males and females in the age group of B0 years and

over are the major recipients of informal care services.

3.6 Empirical Results

3.6.1 Introduction

The analyses of Table 3.2 indicate that all individuals aged 80 years and above are

the main recipients of formal care and informal care. Consequently, it will be interesting

to examine the health production function of individuals aged 80 years or above. This

section will present the ¡esearch findings of estimating the health production function of

individuals aged 65 and over, and of the sub group aged 80 years and over.

3.6.2 Analysis of the møle sømple

Table 3.3 shows the parameter estimates of the health production function of

males aged 65 and over. Before estimating the final Ordered Probit model, the Hausman

test was conducted to determine whether or not home care and informal care are

endogenous to health status. The variables used as instrument variables are living alone,
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frequency of contracts with sons, frequency of contracts with daughters, and frequency of

conhacts with close füends. These instruments are found to be jointly significant in

predicting the use ofhome care and informal care. The predicted probabilities obtained

from the Probit estimation are included in the health production function regression along

with the home care and informal care variables. The predicted probabilities are

statistically insignificant, suggesting that home care and informal care are not

endogenous to health status.T Consequently, the final Ordered Probit regression for male

health status includes home care and informal care as independent variables.

Table-3.3

Ordered probit estimates of health production function for male aged
65 and over

? Using NPHS (1994-95) data, Rosenberg and Moo¡e (1997) showed that many elderly people suffered
from actiyity limitations, disabilities and ch¡onic conditions. However, at the same time, an overwhelming
majority of elderly persons perceived that tbeir health was good to excellent. Rosenbe¡g and Moore also

found that utilization of health care increased after age 74, arÀ those who utilized health care more
fiequently perceived that thet health was good to excellent. Using Manitoba data, Menec et. al. (2002)
found that approximately 80% of elderly persons aged 85 or over needed help with basic activities of daily
living. However, about 70 to 80% of the eJderly in the 85 and ove¡ age group perceived that thefu health
was good to excellent. These evidcnces suggest that there may be a positive relatiomhip between health
care use and activity restriction, disability or clronic illness, but the relatiorship between perceived health
and health care use is less obvious.

Variable Coefficient P-value

Ãse (10-74) .1244 .000

Age (1s-79) .2033 .000

Age (8O-over) .1999 .000

No-lncome .0283 .903

Income (5,000-15,000) .1448 .001

lncome (30,000-50,000) 117 5 .002

Income (Over 50,000) -.2575 .000

Own Dwelling -.0134 .733

Secondarv Graduate -.2083 .000
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Post Secondary Diploma -.0975 .010

Bachelor,MA"/PhD .3439 .000

Only French Language -.03 18 .821

French and English only .0153 .791

Other Language only .0412 .233

Home Care -.2796 .000

I¡formal Care .3'736 .006

Total Smoking Years .0032 .000

Exercise --27f1 .000

Alcohol Consumption -.2413 .000

Newfoundland -.49t8 .000

Nova Scotia .0326 .-182

PEI -.0845 .537

New Brunswick .0010 .994

Quebec -.t404 258

Manitoba .0435 262

Saskatchewan .0742 527

Alberta .05'76 187

British Columbia .0902 .3 83

Cut 1 I .5 138

Ctl2 -.55923

Cut 3 .45802

Cut 4 l-2918

Prob>chi2=0.000

Because self-perceived health status, the dependent variable in this model, increases with

bad health outcomes, a positive coefficient implies the likelihood of a worse outcome, but

a negative coefficient indicates the likelihood ofa better outcome. The regression results
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suggest that both home care and informal care improve health status.8 As expected, age

has a significant negative effect on the health of the elderly population. compared to the

base category income ($15,000 - $30,000), increases in income positively impacts health

status. Similarly, compared to no schooling, increases in the level of education

significantly influences health status positively. Smoking year has significant negative

effect while exercise has significant positive impact on health. Alcohol consumption has

significant positive impacts on health. The NpHS data statistics on the drinking habit of

individuals suggests that majority of them are moderate drinke¡s. positive coefficient of

alcohol consumption as found in this study thus sr¡pports the findings ofother studies that

moderate drinking is associated with positive health outcome.

The marginal effects ofeach variable can be assessed in two different ways. If the

vanable is a continuous variable, then marginal effect is calculated by taking partial

derivative. If the variable is dummy variable, then the marginal effect can be calculated

by computing the change in predicted probability given a unit change in X with the other

variables are held at their sample means. The marginal effects a¡e presented in the Table-

7-4

E Statistical test failed to reject the nùll hypothesis ofequal coefficients fo¡ the home care and informal care
va¡iables.

Table-3.4
effects variables

Variable Prob (h= I Prob (h=2) Prob (h:3) Prob (h=4) Prob (h=5)
Ase (70-74) -.0221\ --0249* .0084* .0234* .015 1 *

Age (7s-19) -.0345* .0415 + .0111+ .0385* .0264*

Age (80-over) -.0339* -.0408* .0109* .0378* .0260*

No-Income -.0051 -.0056 .0020 .0053 .0034

Income (5,000-15,000) -.0249+ -.0295* .0084* 0214* .0185*
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hcome (30,000-50,000) .0022* .0227* -.0103* -.0219* .0130+

lncome (Over 50.000) .0538* .0469* -.0282* -.0468* -.0257*

Own Dwelling .0024 .0026 .0010 -.0025 -.0015

Secondary Graduate .0420* .0390* -.0209* -.03 83 + -.0218*

Post Secondary Diploma .0186* .0189* -.0084x -.0182 -.0109

Bachelor,MAÆhD .0736* .06r I -.039'7* -.0618x -.0332*

Only French Language .0059 .o062 -.0026 -.00s9 -.0036

French and English only -.0028 -.0030 .001 1 .0029 .0018

Other Language only -.0075 -.0082 .0030 .0011 .0049

Home Care .0590* .0504* -.03 I 4* -.0506* -.027 5*

Informal Care .0849 06244 -.0490* -.0654* -.0329+

Total Smoking Years -.0006* -.0006* .0002x .0006* 0003*

Exercise .0491* 05444 -.0189* -.0513x -.0333+

Alcohol Consumption .0496* .0486* --0152* -.0455* -.0302*

Newfoundland I 186+* .17534 -.0714 -.0831+ -.0395*

Nova Scotia -.00s8 -.0065 .0023 .0061 .0039

PEI .0163 .0163 -.0076 -.0157 -.0093

New Brunswick -.0001 -.0002 .00008 .0002 .0001

Quebec .0280 .0265 -.0137 -.0259 ,0149

Manitoba -.0078 -.0087 .0031 .0082 0052

Saskatchewan -.0130 -.0150 .0047 .0140 0092

Alberta -.0103 .01l5 0040 .0108 .0070

British Columbia .0157 -.0183 .0055 .01'71 .0113

* Sign implies that coefficient is significant at 1o/o level.

The results of Table-3.4 suggest that provision of home care will increase the

probability of having excellent health (h=1) by .0590, and will decrease the probability of

having worse health classification (h=5) by .0275. Both of these effects are significant.

Info¡mal care significantly decreases the probability of having wo¡se health status by
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.0329. Compared to base category age (60-64 years), increase in age will significantly

reduce the probability of having excellent health status and will significantly increase the

probability of having health with worst classification. Similarly increase in schooling

from base category (no schooling) significantly increases probability of havíng excellent

health outcome and decreases the probability of having worst health outcome. Similar

result holds for the increase in income from base category level of more than 15,000 and

less than 30,000. The results of also suggest that with one-year inc¡ease in smoking year,

the probability of having excellent health dec¡eases by .0006 and probability of having

worst health outcome increases by.003. These effects are statistically significant.

In this paper, the hea'lth production function was also estimated for males aged 80

years old and over. The results of the Ordered Probit estimation are given in Table 3.5.

The Hausman endogeneity test shows that formal care and informal care variables are not

endogenous to self-perceived health status. Consequentl¡ the final O¡dered Probit model

includes actual values ofboth formal care and informal care variables.

Table.3.5

Ordered probit estimates of health production function for male aged
80 and over
Vanable Coefficienl P-value

No Income .463s .532

Income (5,000- 15,000) .1423 .120

Income (30,000-50,000) .0497 .631

Income (Over 50,000) .05'77 .629

Own Dwelling .0272 .735

Secondary Graduate -.2068 .055

Post Secondary Diploma .0992 .920
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Bachelor/MAÆhD .3151 .014

French Only t457 .652

French and English 1616 278

Other Language only -2r18 .01I

Home Care 2368 .006

I¡formal Ca¡e 1286 .583

Total Smoking Years .0021 .129

Exercise -.3155 .000

Alcohol Consumption -.22',79 .002

Newfoundland -.2306 .425

Nova Scotia .3472 143

PEI -.001s .996

New Brunswick .0521 .857

Quebec 1707 545

Manitoba -.0367 .612

Saskatchewan -.0330 .897

Alberta --0072 .947

British Columbia -.0418 864

Cut I -1.626

Cut 2 -.6743

Cut 3 35tt

Cttt 4 1.169

(25)

The results suggest that formal home care positively impacts the health status of

Canadians aged 80 years old and over. The impact of informal care, however, is not

significant to health status. Exercise and alcohol consumption also significantly impact

the health of very old persons positively.
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o t
Variable Prob (h=l) Prob (h:2) Prob (h:3) Prob (h=4) Prob (h=5)
No Income -.0490 -.0964 -.0273 .01199 .0948

Income (5,000- 15,000) -.0198 -.0302 .0008 .0262 .0229

Income (30,000-50,000) -.0071 -.0105 .0007 .0092 .0011

Income (Over 50,000) -.0082 -.0122 .0007 0107 0091

Own Dwelling -.0040 -.0057 .0006 00s0 0041

Secondary Graduate 0341 .0426 -.0101 -.0383 -.0282

Post Secondary Diploma .0014 .0020 -.0002 -.0018 -.001 5

Bachelor,ß44/PhD .05s6 .0631* -.0208 -.0s78 -.0399*

Other Language only _.0291{.** -.0450 .0005 .0389 .0347*

Home Care .0387 .0488** -.0109 -.0439*x -.0326+

Informal Care .020'7 .0266 -.0055 -.0239 -.0179

Total Smoking Years -.0003 -.0004 .00004 .0003 .0032

Exercise .0478* .0659* -.0083 -.0582x - -04124

Alcohol Consumption .0335* .0480+ -.0045 -.042t* -.0349+

Newfoundland 0398 .0467 -.0140 -.0426 -.0299

Nova Scotia -.0404 -.0733 -.0t29 .06r0 .0651

PEI .0002 .0003 -.0003 -.0002 -.0002

New Brunswick -.0074 -.0110 0006 .0096 .0082

Quebec .0282 .0351 -.0086 .03 l6 -.0231

Manitoba .00s5 .0077 -.0009 -.0068 -.0055

Saskatchewan .0050 .0069 -.0009 -.0061 -.0049

Alberta .0010 .0015 -.0001 -.0013 -.0010+

'British Columbia .0063 .0087 -.0012 -.0077 -.006 i

Table-3.6
Marsinal effects

* Sign implies that coefficient is significant at lYo level.
The marginal effect analysis shows that formal care decreases significantly the

probability of reporting worst health outcome. Other factors such as having

Bachelo¡/MAÆhD, exercise and alcohol consumption decrease the probability of
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reporting excellent health outcome. on the other hand, knowing only ,other language'

increases the likelihood ofreporting worst health status.

comparing the results of estimating the health status production function for

males aged 65 and over to the sub sector ofoldest males (aged g0 and over), shows many

similarities and differences. In the group including all elderly men, it is estimated that

both formal home care and informal care positively impact health status significantly.

Yet, the estimation results for the sub group of those aged g0 and over show that only

formal home care positively affects health status significantly. In both groups, exercise

and alcohol consumption are found to positively impact health status with statistical

significance. All the education variable coefficients are significant in the group which

includes all males, but none of the education variables is significant in the oldest sub

group. Income is not statistically significant predictors of health status in the oldest sub

gloup.

3.6.3 Analysis of the female sømple

The health production function was also estimated separately for the sample of

canadian females. According to the Hausman test results for this sample both formal and

informal care are exogenous to health status. The orde¡ed probit regression of self-

perceived health includes the actual values of the formal care and informal care variables.

The results presented in Table 3.7 show that both formal care and informal care have

significant positive impacts on the health status of females aged 65 and over.e other

e The statistical test did not reject the null hypothesis ofequal coefficients ofHome care and Info¡mal
Ca¡e variables-
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factors that positively affect health status are own dwelling, level of schooling, exercise

and alcohol consumption. Language barriers and number of smoking years appear to

negatively impact health outcomes for females aged 65 and over.

Table-3.7

Ordered probit est¡mates of health production function for female
aged 65 and over
Variable Coefficient P-vaìue

Age (70-14) .0382 .232

Ase (75-79) 0737 .033

Age (8O-over) .1217 .001

No-Income .2387 14'7

Income (5,000-15,000) . 1520 .000

Income (30,000-50,000) .0279 .463

Income (Over 50,000) -.0391 .490

Own Dwelling -.1017 000

Secondary Graduate .1971 .000

Post Secondary Diploma -.2028 .000

Bachelor/MA?hD -.3602 .000

Only French Language -.0529 .631

French and English only .0185 .692

Other Language only .2628 .000

Home Care .1804 .000

Informal Care -.2303 .007

Total Smoking Years .0033 .000

Exercise -.4138 .000

Alcohol Consumption -.2640 .000

Newfoundland -.2738 .026

Nova Scotia .0712 -499

PEI 2184 .434
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New Brunswick .1357 . 186

Quebec .0561 .599

Manitoba -.0473 .138

Saskatchewan .2145 .014

Alberta .0823 .024

British Columbia -.0137 .870

Cut I -1.6'73

Cut 2 -.6259

Cut 3 .f765

_Cut 4 1.3 86

LR chi 2 (19) = 939.8i

Prob>chi2=0.000

Table-3.8
effects of independent vari bles

Variable Prob (h:1) Prob (h:2) Prob (h:3) Prob lh=4) Prob (h:5)
Ase (10-74) -.00616 -.00814 .00347 .0078 .0035

Age (7s-79) -.0t273 -.01580 .00640 .0151 .0069

Age (80-over) -.02072* -.02623* .01013* .0250* .01l7*

No-lncome -.03624 -.05333 .01295* .0s00 .0265

Income (5,000-15,000) -.02564+ --03297* .01228* .0313* .0148+

Income (30,000-50,000) -.00488 .0059s .00252 -0057 -0025

Income (Over 50,000) .00710 .00819 -.00388 -.0079 -.0034

Own Dwelling .01761* .02174* -.00890+ -.02098 -.0095x

Secondary Graduate .03797+ .03956* -.02238* -.0390* -.0160*

Post Secondary Diploma .03860* .04101* -.02242* -.0403 * -.0168+

Bachelor/MA/Phf) .07632* .06619* -.04814* -.0682* --0255*

Only French Language .00967 .01099 -.00536 -.0106 -.0046

French and English only .00331 .00389 -.00177 -.0037 -.0016

Other Language only -.0421 -.05769* .01779* .05464 .027 4*

Home Care .03470* .03625x -.02045* -.0357* .0147+
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Informal Care .04673 .04434* -.02905 -.0446* -.0173*

Total Smoking Years -.0006* -.0007* 00031* 00068* .00031 *

Exercise .06984x .08836* -.0341* -.0846* -.0410*

Alcohol Consumption .04687* .05 551 -.0239* -.0536* -.0242*

Newfoundland 05713 .05131 I -.03629 -.0523 -.0191

Nova Scotia 04410 -.0r 539 .00587 .01470 .0068

PEI -.0120 .042222 -.02731 -.4424 -.0165

New Brunswick -.0220 -.02976 .00917 .02822 .0138

Quebec -.0097 --01219 .00481 .o1167 .0054

Manitoba .008s .0099 -.00463 -.0096 -.0042

Saskatchewan -.0132 -,0476 .01274* .04488 .0233

Alberta -.0140 -.0177 .00695 .0169s .0078

British Columbia -0024 -0028 -.00131 -.0027 -.00t2

* Sign implies that coefficient is significant at l%o level

The marginal effect analysis shows that formal home care significantly increases the

likelihood of reporting excellent health status and significantly reduces likelihood of

reporting worst health outcome. The informal care also significantly decreases the

likelihood of reporting worst health status. All levels of schooling, exercise and alcohol

consumption significantly increase the probability of reporting excellent health. On the

other hand, number of smoking years and knowledge of only 'other language'

significantly reduce the probability of reporting excellent health.

For the sample of females aged 80 years and above, the Hausman test suggests

that formal care and informal care are not endogenous to health status. Table 3.9 presents

the results ofthe Ordered Probit estimation for this age group. The results ofthe analysis

suggest, with statistical significance, that both formal ca¡e and informal care positively
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affects the healtb ofvery old females.r0 Schooling levels and exercise positively impact

health status, while the characteristic 'other language' was estimated as negatively

impacting health stafus.

Tal¡le-3.9

Ordered Probit estimates of health product¡on function for female
aged 80 and over

r0 statistical test did not reject the null h¡pothesis that Home care ard Informal ca¡e have equal impacts

Variable Coefficient P-value

No-hrcome -.0147 .807

Income (5,000-15,000) .1526 .006

Income (30,000-50,000) .0730 .455

Income (Over 50,000) -.080ó .591

Own Dwelling -.1039 .040

Secondary Graduate .1840 .012

Post Secondary Diploma -.2066 .002

Bachelor,A4A./PhD .3474 .000

Only French Language -.4226 .092

French and English only -.0926 .400

Other Language only .2267 .000

Home Care -.2564 .000

Informal Care -.4200 .006

Total Smoking Years .0001 914

Exercise -.4291 000

Alcohol Consumption -.2334 000

'Newfoundland -.6379 014

Nova Scotia .0583 .826

PEI --2042 .240

New Brunswick 0870 .675
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Quebec 5226 .054

Manìtoba -.02s8 .686

Saskatchewan t484 .351

Alberta .t036 t82

British Columbia -.1759 -283

Cut I 1.800

Ctt2 -.7883

Cut 3 t564

Cut 4 1.0983

LR chi 2 (19) : 895.99

Prob>chi2:0.000

The marginal effect of the independent variables, as shown in the Table-3.10

suggests that provision of formal care increases the likelihood of having excellent health

status (h:1) by.0438 while it decreases the likelihood ofhaving worst health outcome by

.0288. Informal care significantly decreases the likelihood of reporting woßt health

outcome by .0374.

Table-3.10

effects of variables
Variable Prob (h=1) Prob (h=2) Prob (h:3) Prob (h:4) Prob (h:5)
No-Income 0t24 .0159 -.0040 -.0157 -.0085

Income (5,000- 15,000) -.0233** -.0332** .0049+* .0322*+ 0193

Income (30,000-50,000) -.0111 -.0159 0023 0154 0093

Income (Over 50,000) .0134 .0171 -.0044 -.0169 -.0092

Own Dwelling .0163 .0225 -.004t -.0219 -.0t27

Secondary Graduate .0319 .0384 -.0116 -.0385 -.02024"
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Post Secondary Diploma .0358* .0432x .0130 --0432* -.0227*

Bachelor/MA./PhD .0664x .0685* -.0299 -.0711 -.0338r

Only French Language .0869 .0078 -.0438 -.0844 -.0373

French and English only .0155 .0196 -.0051 -.0195 -.0t 0s

Other Language onìy -.0329* -.0498+ ,0044 .0477* .0305*

Home Care .0438* .0538+ -.0151* -.0537* -.0289*

lnformal Care .0858 .0786+ -_0428 -.0841* -.037 4*

Total Smoking Years -.0002 -.0003 .0006 .0003 .0001

Exercise .0695* .0909* -_0191+ -.0895* -.0518*

Alcohol Consumption .0386* .0496* -.0119* -.0491* -.0272*

Newfoundland .1479+ .1021+ -.4829* -.1 197* --04734

Nova Scotia -.0089 -.012'7 .0019 .0123 .0074

PEI .3695 .0418 -.0150 -.0425 -.0212

New Brunswick -.0130 -.0190 .0024 .0184 .0112

Quebec -.058 r -.1145 -.02r6 .1028 0914

Manitoba .0041 .0055 -.0011 -.0054 -.003 r

Saskatchewan -_0213 -.0326 .002'7 .0312 .0200

Alberta -.0156 -.0226 .0031 .o219 .013 3

British Columbia .0312 .0364 -.0121 -.0361 -.0187

* Sign implies that coefficient is significant aI l%io level.

The schooling level and exercise significantly increase the probability ofhaving excellent

health. On the other hand, the variable 'other language only' significantly reduces the

probability of reporting excellent health outcome.

A comparison between the results found for the group of all females and the

results for the sub group of only those 80 and over showed very little variation.

However, the comparison between the two genders showed that for females, the
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variables----own dwelling and other language-were significant predictors of health

outcomes. Yet, these variables are not significant in the regression for males. However,

in both the regression for males and the regression for females, the schooling variable

coeffi cients are signifi cant.

3.7 Summaries and Conclusion

The prime objective of this paper was to examine the impact of care pattems on

the health outcomes of elderly individuals aged 65 and over. self-reported health status

was used in this study as a measure of health outcome- This study applied the production

function approach to utilize data f¡om the 1996-97 canadian National Health population

survey. Because of diffe¡ences in health outcomes between males and females, the study

estimates separate production functions for males and females. Moreover, since the

majority of formal home ca¡e and informal care recipients belong to the age group of g0

and over, the study analyzed this sub group ofpopulation separately as well.

The ordered Probit model estimates suggest that when compared to individuals

with no care or self-care, individuals with formal home care generally experience better

health outcomes. This observed result is consistent fo¡ both males and females, in both

the 65 and over age group and the 80 and over age group. These results of the study are

in line with the results of previous studies conducted on this topic. The study also

suggests that informal care positively affects the health of all canadian seniors, with

statistical significance, except for males aged 80 and over.

68



Other statistically significant results of this study show that age and number of

smoking years negatively impact health status; and level of schooling, income, and

exercise positively impact health status.

Regression results also show some variations befween the entire male sample and

the sub group of those aged 80 and over. For the sub group, income and education are

not significant predictors of health status. The variations between the results found for

the two goups of females were minimal.

Comparing results ac¡oss the genders, suggests that for females, the variables-

own house and other language-are sigrificant predictors of health outcomes. On the

other hand, these variables are not significant predictors of health outcomes for males.

For males, all levels of income influence health outcomes significantl¡ yet for females,

only income level ($5,000 - $15,000) has significant effects on health.

This study also demonshates the effectiveness of formal care in improving the

health status of elderly people. It suggests that informal caregivers are effectively

meeting the needs of Canada's elderly. This result ¡einforces the concluding argument of

my previous paper: informal caregivers ought to be given propet support-including the

appropriate training to deal with the challenges in caring for the elderly. Since the

empirical results have found that formal care is effective, this paper also argues that the

Canadian govemment should put more emphasize on the formal home care system.

The NPHS provides no information about the intensity and quality of formal

home care, nor any information about the total hours provided under the umbrella of

informal care. Consequentl¡ this study was limited to representing both formal home

care and informal care by dichotomous variables. Any future impact study may benefit
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by using data on the quantity and quality of formal and informal care. Similarly, future

sfudies may wish to disaggregate the home ca¡e sector into separate sub sectors (such as

nursing care, personal care, and respite care) to analyze the impact ofthese individual sub

sectors on elderly health outcomes.

A¡other possible area for future research may be the investigation ofthe impact of

formal care and informal care on the number of hospital days or the number of

consultations with physicians. It would be interesting to research whether formal care or

informal care ¡educes the number hospital days or the number of consultations with

physicians, as an indicator ofreduction in total health care expenditures.
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Table A'.3.1 Public Home Care expenditures in percentage of Public Health Care
and terriîories

Province/Territorv Province/Territory
1996/97

Province/Territory
1991/1998

British Columbia 8 8-2
Alberta 3.2 3-6
Saskatchewan 4.1 4.1
Manitoba 6.9 7.5

Ontario 5.3 6.1

Quebec 3.3 3.4

New Brunswick 5.8 6.2
Nova Scotia 4.4 4.3
Prince Edward Island 2.4 2-6
Canada 4.1 4.5
Source: Provincial and Territorial Home Care Programs: A Sl,nthesis for Canada,
published by Health Canada.

Table inhabitants

Source: Provincial and Territorial Home
published by Health Canada.

A Synthesis for Canada,

A.J.¿ Kate ol ultltzatton: the number ol home care clients per I UUU

Province/Territory Province/Territory
r996/97

Province/Territory
t997/1998

British Columbia 3l 31
Alberta 23 24
Saskatchewan 28 28
Manitoba 24 26
Ontario )a 32
Ouebec 46 47
New Brunswick 40 43
Nova Scotia l9 t9
Prince Edward Island t6 16

Canada 25 25
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Chapter-4

The Labor Market Impact of Chronic Illness
In Canada

4.1 Introduction

The relationship between health and labor supply is a widely investigated issue in

economic literature (Sammartino, 1987, Quim and Burkhauser, 1990 and Weavet,1994).

Health status, in nearly all of these studies, is measured by some form of subjective

measurement such as self-reporting (Butler et al. 1987). Only a few studies focus on

specific diseases as a measure of health (Bartel and Taubman, 1979; Inman 1987;

Mitchel, 1990; and Wilson, 2001). However, a disease-specific measure of health status

has some advantages from a policy point of view, as well as from an econometric point of

view. Policy makers are interested to know the economic burden of poor health that is

best described in disease specific terms. The economic burden of poor health differs

among various þpes of diseases. For policy intervention purposes it is important to

identi¡/ the relative economic burden of various diseases, since the govemment allocates

public investment between the prevention and treatment of diseases. Knowledge about

relative economic costs enables govemments to focus on those diseases that create

relatively more economic burden. Econometric analysis on health issues are concemed

with the problem of reporting bias associated wrth the subjective measure of self-reported

health (Currie and Madrian. 1999). Those who prefer to stay in the labor force may

understate these health problems (Bound 1991, Dwyer and Mitchell l99l). On the other
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hand, those who want to take an early retirement or want to work fewer hours may

overstate their health problems to justiff their action. In such cases, one would find

presence of an inverse relationship befween self reported health status and labor force

participation. When health status is measured by clinically diagnosed conditions to

objectively report specifìc illnesses, there is less leaway to overstate or understâte

individual's health status, which leaves less room for reporting bias than may be realized

with self-reporting.

The aim of this study is to analyze the impact of various chronic diseases on

individual labor market behavior using Canadian data. Only a limited number of studies

have investigated the relationship between health and labor market behavior using

Canadian data. However, Canadian studies primarily focus on disability issues (Hum and

Simpson, 1996,2001, and Harkness, 1993).

The proposed study also aims to improve on other studies that have dealt with

disease specific measures of health. In 1979, Bartel and Taubman estimated the impact

of varíous diseases on individual eamings, wages, and working hours. This study did not,

however, analyze the impact of diseases over the life cycle. Inman (1987) and Mitchel

(1990) nanowly focused on a single specific disease and thus could not find the relative

impact of different chronic diseases.

The study will take into account that the impact of disease differs over the life

cycle, and will estimate separate regressions for different age groups to model these

variations. Unlike the studies of Inman (1987) and Mitchel (1990), this study witl

analyze the relative impact of various diseases. It will also consider the problem of

endogeneity surrounding income and health. The endogeneity problem arises because
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health may influence income, while at the same time, income may influence the health of

the individual. The endogeneity problem will result in a biased estimate of the

coefficient of the health status vadable in both the emplol'rnent and income equations.

For this reason, we need to purge this bias before estimating these equations.

Because of data limitations this study will focus on only five major chronic

illnesses: Arthritis, High Blood pressure, Heart Disease, Diabetes, and Cancer. To test the

endogeneity problem, as well as to purge the endogeneify bias, will require finding

variables which influence health status but do not influence'labor market outcomes. In

the National Population Health Survey (NPHS) data, these variables, or instruments, are

found only for arthritis, high blood pressure, heart disease, diabetes, and cancer.

Consequently, this study will analyze the labo¡ market impact of only these five ch¡onic

conditions. According to the NPHS 11998-99), the prevalence of most of these chronic

conditions increases with age. There is also a gender difference in the prevaìence of

various chronic conditions. This paper will investigate the impacts of these chronic

conditions on individuals' probability to work, numbe¡ of work hours, and total eamings

over their life cycle.

The paper is divided into seven sections. Section 4.2 provides a b¡ief literature

review. Methodological issues are discussed in Section 4.3. section 4.4 describes the

extent of chronic illness in canada. Section 4.5 discusses the issues relating to the source

of data and characteristics of the data sample. The estimation results are presented in

Section 4.6. Section 4.7 provides the summary and conclusion of the study.
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4.2. Brief Literature Review
Bartel and raubman (1979) used 1974 National Academy of Science-National

Resea¡ch council data to explore the effects of certain diseases on eamings and Iabor

force behavior. For estimation purposes, the study created a series of dummy variables

for each of the eight aggregated disease categories. The study identified five+irne period

ofdisease diagnoses: pre-1948; 1948-1954;1955-1961; 1962-1967; and 196g-1973. It

regressed 1973 eamings on the data of individuals who were diagnosed in each of these

five periods, which produced five estimated eaming functions. The result suggests that

more recent diagnoses have much stronger effects than do earlier ones. The study fufiher

investigated the impact of 1962-1967 diagnoses on individual wage, weekly work hour,

probability of being out of labor force, and probability of being unemployed. The results

of these regressions show that diagnoses of psychoses/neoroses and bronchitis

significantly reduced usual work hours in 1973. Furthermore, individuals with phychoses

/neoroses or arth¡itis were significantly more likely to be out of the labor force during the

survey week. chronic illnesses such as bronchitis, emphysema, and asthma significantly

inc¡eased the probability of unemploynent.

Inman (1987) used the 1976 National sample of Multiple sclerosis patients to

estimate the impact of Multiple Sclerosis (MS) related illness limitation upon the

eamings of unmarried and married patients. The study estimated a single equation Tobit

eaming model for unmarried patients and a simultaneous equations eamings model for

married couples. The overall result suggests that MS has large and statistically significant

negative effects on the potential eamings of a þpical MS household. Losses rise with the

severity of the illness.
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Mitchell (1990) explored the effect of the onset of chronic arthritis on the work

behavior over the life cycle. The data for this study came from the 1978 Survey of

Disability and Work. The study used a D1'namic Hazard Model to estimate the duration

of emplol.rnent upon the onset of chronic illness. The resulting estimations suggest that

an individual who develops arth¡itis continues to work about 9 years after the onset of the

Chronic illness. The mean age of a man with Arth¡itjs in the study sample was 43 years.

The model predicted that he would continue to work until he ¡eaches age 52 years ofage.

Thus if the average healthy man works until age 65, then a man with arthritis may lose 13

years from his working career.

Wilson (2001) used a data set of over 14 000 households from the state of New

Jersey in the USA to estimate the impact of specific ch¡onic health conditions on the

probability of emplol,rnent. The ckonic disease indicators used in this study were binary

indicato¡s of physician-diagnosed conditions. The estimations of models for individual

level analysis suggest that chronic dísease explains very little of the overall variation in

employment probability for the given sample. However, the magnitudes of the disease

coefficients showed shong negative impacts for some highly disabling conditions such as

Central Nervous System Trauma and the diseases of the Musculoskeletal System. On the

other hand, a disease like hypertension which is not þpically debilitating has little effect

on emplol'ment. The aggregate level analysis of the impact of chronic illness on

employment probability was modest. The aggregate level estimates showed that if all

cbronic diseases occurring after age 25 are removed from the analysis on the population

aged 35-74, the predicted probabiliq' of employment will rise by 5.5% for women and

3"/o for me¡.
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4.3 Methodology:

4.3.1, Analytical Framework:

Following Mete and Schultz (2002) the model constructed in this study will assume

that an individual's single period utiliry (U) depends on leisure (L), consumption of

marketed goods (C ), and health status (S):

u=u(L,c,s) . ........ ........(41)

A¡ individual also faces two constraints: a time constraint (T) and a budget constraint

(C). These are modeled such that:

Time constraint: T = Ht + L + Hs................. ......... (4.2)

Where T is total time, H¡ is time devoted to work, L is leisure, and H5 is the sick period

when the individual cannot work; and

Budget Constraint: C= WxHt + V............... ......... (4.3)

Where W is the wage rate and V is other income. For simplicity it is assumed that

workers are not receiving any compensation during the period of illness. The wage rate

(W) depends on education (ED), age (A), health status (S) and error term (e1).

W:W(ED,A, S, e¡).......... ...........,(4.4)

Both education and age are expected to have a positive impact on the wage ¡ate since

Education enhances the worker productivity and age reflects the work experience. Health

stafus may influence the wage rate negatively if chronic illness reduces worker's

productivity.

The basic idea behind labor supply model is that in deciding whether to work

individuals compare market \ age rate with the non-market cr shadow wage rate. An

individual will not wo¡k if market wage rate is less than the shadow (resewation) \ryage at
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zero hours' i.e. the opporrunity cost of not working. The labor supply decision equation

can be written as:

H*=W-r...... ...(4.5a)

where H* denotes the desired number of work hours and r is the reservation wage or non-

market wage at zero hours. Individuals will not work if the numbe¡ of desired work hou¡

is negative. Individuals will work only if the desired number of wo¡k hours is equal or

more than zero.

H:0 if H*< 0........................... (4.5b)

H:H* if H*>0.. .... (a.5c)

The labor supply model can be used to identifu channels tbrough which the health

status as represented by the presence of ch¡onic illness can influence labor market

behavior. chroníc illness can influence labor supply most directly through the time

const¡âint. Sick time reduces time available for work which ¡educes total labor supply as

well as total eamings. cb¡onic illness may arso influence wages if productivrty of

workers is affected by disability. Labor supply may be affected if ch¡onic illness changes

disutility of wage work rerative to non-wage activities. Indivíduals who are il1 find it

more painful to perform wage work than non wage work which may serve to reduce the

labor supply.

4.3.2. Empirical Specifi cation:

Following Killingsworth 11983) the empirical labor suppry model is specified such

that:

H* = b + brED + bzA + b:S + b.aZ + ¿.... -........... @.6a)
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Where e denotes the error term (a mean zero ¡andom variable reflecting impact of

unmeasured variables). The series of dummy variables indicating such diseases as

arth¡itis, high blood pressure, heart disease, diabetes, and migraines is denoted by S and Z

represents different exogenoùs variables such as race, marital status, and presence of
children that âffsct emplol'rnent decision.

Work= I if H*>0........... ........... (4.6b)

Work=0 if H*<0........... ............ (4.6c)

Work Hour (H) = Desired Work Hour (H*) if Work=l... (4.6d)

The labor supply equation (4.6.a) will be estimated using maximum likelihood probit

method.

To esfimate the probability to wo¡k as a part timer or work as a full timer, Ordered

probit method will be utilized. Following Greene (2000) the o¡dered probit model can be

specified as follows:

H*: Þ'Xi + s................ ..... (4.7a)

Where H* is unobserved and may be thought of as the underlying tendency of an

observed phenomenon. It is assumed that e is normally distributed with a mean of zero.

Individual cha¡acteristics are represented by Xi.

What we observe is

H=0ifH*<0................ .......(4.7b)

H=1 ifO.H*<p'......... ..........(.7c)

H:2 if pr<H* Sp2................ ... (4.7d)

Whe¡e H is observed in 3 categories: not employed (H=0), part timer (H=l) and full

timer (H:2). The p is unknown threshold parameter. Working with the assumption of a

normal distribution, the probabilities of having no job, part time emplol,rnents, and full

time emplol.rnents are given by the following:
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Prob(H:0):oGB'x)...... .......(a.8a)

Prob (H =1): o(pr-p'x) - @Cp'x).................. (4.8b)

Prob (H =2): o(riz-P'X) - o(pr-Ê'X).......-........ (a.8c)

Another measure of labor market outcome is total eaming. Following Bartel and

Taubman (1979), an eamings function can be constructed as:

J1 = ç¡ * crlED I ct2A + rl.3s + 1x4Z + r..................................(4.9)

where ED represents education level, A represents age in years, Z represents exogenoùs

variables such as race, marital status and so forth. Health status as measured by various

diseases is denoted by S. The error term is represented bye.

Eaming functions will be estimated only for those individuals who work. To correct

for the resulting selectivity bias, a two-step procedure developed by Heckman (1979) will

be adopted. I¡r the first step, on the basis of equation (6), a tabor force participation

equation will be estimated using the P¡obit method. The selection term lambda (À)

obtained in the fi¡st equation will then be used as a va¡iable in the second stage OLS

estimation of eaming function.

A widely discussed topic in health economics is the issue of the endogeneity of

health status in labor mârket outcome analysis. Grossman (1972) argues that

emplo¡.'ment, eaming, and health are simultaneously determined. The Hausman-Wu test

will be used to test for the endogeneity of five different disease variables. This technique

requires new variables, called instruments, that influence health status but do not directly

influence labor supply or eamings. The NPHS data set includes variables indicating

whether or not the parents and siblings of the subjects had ch¡onic illness and whether or
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not the parents of the subjects are alive. These variables are good candidates to be used as

instruments. Ettner (1997) used these variables as instruments in her study on the labor

market impact of various mental conditions. If the hypothesis of endogeneity is validated

by the Hausman-Wu test then a two-stage instn¡mental variable approach will be used to

purge such endogeneity bias. In the fi¡st stage, probit model for each of the categorical

disease variables will be run on the exogenous variables of the model as well as on the

instruments. The predicted probability estimated in the first stage will replace the actual

values in the second stage ofthe regression.

To account for the possibility that disease effects diffe¡ across age groups, the

study, followirig Wilson (2001), will estimate models for the age groups: Age 35-54, age

55-64, and age 65-74-

4.4 Chronic Illness in Canada:

The 1998 National Population Health Survey of Canada collects information about

the prevalence of chronic illness in Canada. Table-4.1, using NPHS-1998 data, provides

detailed information about ch¡onic illness situation in Canada.

The NPHS survey found that Arth¡itis is the most common ch¡onic disease in

Canada. About 17%o of surveyed population suffers from this disease. High blood

pressure is the second most prevalent disease in Canada: affecting 12Yo of lhose

suweyed.
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Chronic lllness Age l2 -
24

Age
34

25- Äge 35 -
54

Age 55 -
64

Age 65 &
over

Total

Arthritis
Overall
Male
Female

1.1%
9%
r.2%

4.lYo
45%
3.9%

26.2%
285%
25.40/.

21.1%

20.5%

47.s%
43.7%
49%

16.6%
11.8%
20.8%

High Blood
Pressure
Overall
Male
Female

1%
9%

2.9%
3.5%
25%

23A%
27.8%
20.9%

21.2%
27.4%
t8.8%

51.8%
4r.2%
56.9%

11.8%
9.3%
14.1%

Diabetes
Overall
Male
Female

1.7%
t.3%
I .>70

2s%
2.3%
3.4o/o

22.4%
24.8%
2t.3%

20.4o/o

22.8%
19%

s2.6%
48.8%
55.4%

3-6%
3.8%
J,1-/o

Heart Disease
Overall
Male
Female

r.3%
.9%

3.1%
1.8%
4.2o/.

t2.4%
I3%
1.8%

19.2%
255%
13.7%

63.4%
s8.4%
693%

4.6%
4.8%
4.4%

Cancer
Overall
Male
Female

1.2%
t.8%
t3%

.9%
23.3%
14.2%
29.6%

18.6%
't9.9%

20.4V"

54.7%
63-2%
460/"

t.5%
t3%
t.6%

Table 4.1 The Incidence of Chronic lllness in Canøda by Age and Gender

Source: NPHS 1998

As Table-4.l shows, a larger percentage of females than males aged 12 or older

suffer from arthritis. In percentage terms, more females than males suffer from arthritis,

high blood pressure and cancer. On the othe¡ hand, relatively more males suffer from

djabetes and heart disease. Chronic conditions are generally more prevalent among

middle aged and elderly than among the younger population. The NPHS data suggests

that relatively less people in the age group 12-34 suffer f¡om ch¡onic illnesses. The

majority of the people affected by chronic illnesses belong in the group aged 65 and over.

However, significant numbers of chronically ill people belong in the working age groups

35-54 and 55-64.
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The NPHS data also points to an interesting fact that relatively more males than

females befween the ages of25 and 64 age groups are diagnosed with chronic conditions.

The only exception to this observation is cancer which is more prevalent in females than

males aged 25-64. One possible explanation of this observation is the prevalence of

breast cancer among relatively young females.

4.5. The Data Source:

The study will use Canadian data from NPHS, Cycle-3 (1998-1999). The NPHS is

composed of three components: a hoùsehold survey, a health care institution survey, and

the No¡them Territories survey. NPHS collects general health information from all

household membe¡s and in each household, a person, randomly selected answers a more

in-depth interview on health questions. Approximately 49,000 respondents answered

general part of the questionnaire and 17,244 answered the more detailed portion of the

questionnaire in Cycle 3 of NPHS.

Table-4.2 provides the socio-economic cha¡acteristics ofthe sample population.

Table 4,2 The Socio-economic charøcterßtics of the sømple

Male FemaIe
Samnle Size 8024 9220
Ase Structure
Uo to 24 vears 28.2% all 10/

25 to 34 vears 15.2% 15.6 V"
35 to 54 years 32.5 % 31.2%
55 to 64 years 10.2 o/. 9.8%
65 to 74 vears 8.0 o/^ 9.6%
J 4 yearc and above 5.7 % 9.r %
Mârital Status
Sinsle J9.5 % 32.s %
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Married 50.5 % 45.2 Yr
Widow 10.0 o/n 22.3 %
Education Level
Less than Secondarv 40.7 % 37-1 %
Secondary Graduate t1.8% t2.8%
Other Post Secondary 20.4% 22.9 %
Colleee or Universitv 27.1 %
Total Personal Income
Up to $ 9.999 11.8% 25.5 %
$10.000 to 529.999 29.5% 38.2%
$ 30.000 to $49.999 22.0% t3.2%
$50.000 and over rs.9 % 4.6%
Workins Status
Worked in the last 12 months 55.4% 44.4 %
Not worked in the last 12 months 4s.6% 55.6 %
Residential Status
Urban 75.8 % '78.4%

Rural 24.2% 2t.6%
Race of Resnondents
White 90.7 % 91.2%
Non-white 9.J % 8.8 %

NPHS 1998

The majority of individuals in the sample, both males and females, belongs to (25-64) age

group. There are not major variations between genders with respect to marital status,

education level, residential status or race. However, more males than females are in the

labor force and a significanlly greater percentage are in the upper income brackets than

are the females of the same ages.
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4.6 Estimation ResÌrltsr I

4.61. Probit Analysís

4.6.1.1 Estimation of All Ases

Probit method was used to estimate equation 4.6, the employment probability

equation. Table-4.3 shows the results of this estimation using overall data for males and

females.

Before running the Probit regression, the Hausman-Wu test was employed to check

whether or not the ch¡onic illness variables are endogenous to emplo)'ment. The specific

instruments used in the test are: whethe¡ or not mother is deceased; whether or not the

father ìs deceased; whether or not the mother had a particular chronic illness, whether o¡

not the father had particular chronic illness; whethe¡ or not the sibling had a particular

ch¡onic illness. The Hausman-Wu tests rejected the null hypotheses that the ch¡onic

illness variable arth¡itis is exogenoùs to emplo)¡rnent for the male sample. Consequently,

in the probit regression the predicted probability of a¡th¡itis replaced the actual values.

For the female sample, the Hausman-Wu test suggests that high bìood pressure is

endogenous to the dependent variable. Thus in the probit regression the predicted

probability ofhigh blood pressure replaced the ach-¡al values.

Table-4.3 Probit estimation of employment equation (all age groups)

Name of Variables Coefnicíent
estimates for
males

Name of Variables Coefficient
estimates for
females

Constant I .2459*
(0.091s07)

Constant 1.0665*
(0.18869)

rr The study uses unweigbted data and consequently the results ofthe study will reflect sample
characteristics.
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Predicted Probability
of Arthritis

-0.28479*
(0.62287\

Arthrit is -0.18695*
(0.049986)

Blood Pressure -0.21906*
(0.067830)

Predi ct ed
Probabí 1i ty
Blood
pressure

-0.73617*
(0.2s88s)

Diabetes -0.
(o.

31287 *
10186)

Diabetes -ã )))1Iñ*
(0.107s0)

Heart Disease -0.40041*
(0.09s6s9)

Heart Disease -0.32545*
(0.107s1)

Cancer - 0 .2497 r
(0.18043)

Cancer -o - t7 940
(o.14544\

Children below age 6 -0.093075
(0.097337)

Children below age

6
-0.36887*
(0 . r424L)

Urban-Rural -o.Q87647*
(0.045113)

Urban-Rural -0.087567*
(0.039207)

Race o.27'725*
(o . 0949t7l

Race 0.12058*
(0.064012)

Age 35-54 0.0091121
(0.10827)

Age35-54 -0.083863
(0.0ss689)

Age (55-64) -0.2s870
(0.2908s)

Age (ss-64) -1.0830*
(0.88309)

Age (65-74) -1.0841*
(0 . 40244)

Ãse (6s-74) -2.0313*
(0.119s2)

Married 0.56409*
(0 .0723L9\

Married 0.54528*
(o . 052671\

Widow 0.34403*
(0.12934)

Widow - 0 . 002929'7
(0.062830)

Less than secondary -0.19885*
(0.060401)

Less than
secondarv

-o - 29553*
(0.05090)

Secondary -0.023718
(0.07s735)

Secondary -0.032598
(0.060810)

College-Univ. 0.015046
(0.06s739)

College-Univ 0 -26923*
(0.0s0811)

Notes: The dependent variable in this model is Work:l, No Work=O.
The standard error is denoted in parentheses
+ denotes that the coefficient is significant af the 1%olevel.

With the exception of cancer, all the ch¡onic disease variables have significant negative

impacts on the probability of employment for both males and females. Cancer also has a

negative effect on the dependent variable but it is not significant in eithe¡ equation. The

sample population may have less severe form ofcancer and consequently cance¡ does not
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lessen emplo¡rrnent. Because of data limitation, the study analyzed only five chronic

illnesses. consequently, the base category includes not only healthy individuals but also

individuals suffering ffom illnesses other than five diseases analyzed in the essay. some

of these chronic conditions may be mo¡e work limiting than cancer. Consequently, the

cance¡ coefficient may underestimate the impact of cancer on work probability.

The presence of children below 6 years old has no effect on the emplo),ment of

males, yet this variable has a significant negative impact on the employment probability

of females. Compared to individuals in the age group of l5-34, males aged 65-74have a

significantly lower probability to have employment. Similarly, females within the age

groups 55-64 and 65-74 have significantly lower probabitity of employment compared to

females between the ages of 15 and 34. Compared to single individuals, both married

males and females are observed to have a higher probability to work. The probability to

work is lower for both males and females who have less than secondary education than

individuals with other post secondary education.

4.6.1.2 Estimation of ,A,ees 35-54

Results of the probit regression for males and females within the age group between

35 and 54 are given in the Table-4.4. The Hausman-Wu test suggests that for both the

male and female sample, the arthritis variable failed the exogeneity test. The predicted

probability of afhritis replaced actual dummy variables for arth¡itis in both male and

female probit equations.
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Table-4.4 Probit estimation of employment equation (age group 3S-54)

Name of Variables Coefficient
estimates for
males

Name of Variables Coefficient
estimates for
females

Constant 1.l-556*
(0.1786L)

Constanl I. 0773*
(0-19959)

Predicted probability
of Arthritis

-0 .4I728*
(0.10s77)

Predi ct ed
Probabi I i ty
Arthri t i s

-3.3041*
(1.0s18)

Bl-ood pressure -0.18785
(0.123s9)

B lood
Dre s sure

- Q .24532*
(0.10438)

Diabetes -0.25003
(0.19013)

Diabetes o .2337I
0.19315)

Heart Disease -0.38173*
(0.21539)

Heart Disease -0.66983*
(0"21034)

Cancer 0.081400
(0 .52697 )

Cancer 0 .22837
0.24068)

Children below age 6 - o .24625
(0.16829)

Children below age 6 -0.35787*
(0 . r524r)

U¡ban-Rural 0.012813
(0.076053
)

Urban-Rural -0 . 029413
(0.070s00)

Race Q.72002*
(o .1-67 92\

Race o . 27 022*
(0 . rr522)

Married 0.94354*
(0.10657)

Ma¡ried 0.91384*
(0.096s61)

Widow 0 .5267 0*
(0.1s4s7)

Widow 0.30517*
(0.1s061)

Less than secondarv 0.088303
(0.11801)

Less than secondarv - 0 .30204*
(0.11164)

Secondary 0.084955
(0.128s1)

Secondary -0.10982
(0.118s4)

College-Univ. 0.065498
(0.10136)

College-Univ 0 .27 424*
(0.10500)

Notes: The dependent variable in this model is Work=1, No Work:O.
The standard enor is denoted in the parentheses
+ denotes that the coefficient is significant at the 1% level

The result suggests that arthritis and heart disease have significantly reduced the

probability to work for both males and females. Blood pressure, diabetes and cancer

decrease males' employrnent probability. However, the coefficients are not signìficant.
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For females, arthritis, heart disease, and blood pressure are estimated to have significant

negative effects on the employnent probability. Diabetes and cancer also reduce

emplolment but are not statistically significant. Gender variafions in the impact of

diseases may be explained by the fact that males and females work in different tlpes of

jobs, some of which are more accommodating to particular diseases than others. For

example, high blood pressure has a significant negative effect on females' emplolanent

probability, but it is not significant for males. A possible explanation is that high blood

pressure creates no problem fo¡ males to work in the jobs they choose while blood

pressure creates problems in the jobs that females usually do.

Compared to singles, both married males and married females have a significantly

higher probability to work. For females, the presence of children has a significant

negative impact on employment. Also females with college education are more likely to

work than females with other post secondary education.

4.6.1.3 Estimation of aees 55-64

Table 4.5 reports the results for ernplolrnent regression for the ages 55-64. The

sample for this age group has relatively less persons of both genders than does the age

group between 35 and 54 years of age. The Hausman-Wu test failed to reject the null

hypotheses that disease varíables are exogenous in the emplol,rnent equation for the

female sample. The Hausman-Wu test did however find that the heart disease variable is

endogenous in the model for the male sample.

As in the above regression, cancer is again not found to have significant impact on

emplo;,rnent. For males, arthritis, high blood pressure and heart disease have significant
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negative effects on the probability to work. For females, diabetes and heart disease are

the diseases that significantly lessen emplol,rnent probability.

Table-4.5 Probit estimation of employment equation (age group 55-64)

Name of Variables Coefficient
estimates for
males

Name of Variables Coefficient
estimates for
females

Constant 0 .52408*
(0.26968)

Constant 0 .46018
(0 .27 07 9)

A¡th¡itis -0.35060*
(0.10489)

Arthri L i s -0.59260E-
01
(0.88s468-
01)

Blood pressure - 0 .27 842*
(0.Lo927]'

Blood
pressure

*0.13789
(0.99369E-
01)

Diabetes - 0 . 19664
(0 . 16483 )

Diabetes -0.46603*
(0.19014)

Predicted probability
Heart Disease

-1.6503*
(0.69990)

Heart Disease -0.40801*
(0.19109)

Cancer - 0 . 40623
(0.28ss8)

Cancer - o .2L7 36
(0 .247 99)

Children below age 6 0.71303
(0.60574)

Children below age
6

1.3455*
(0.40966)

Urban-Rural -o.L2799
(s.092720)

Urban-Rural - 0 . 10116
(0.86646E-
01)

Race - o .13299
(0.19s88)

Race -0.40002
(0.19118)

.Married o.5'7057*
(0.17506)

Married 0.13569
(0.20364)

Widow 0.13567
(0 .20'7 o'7 \

Widow -0.15043
(0.211-63)

Less than secondary -0.11064
(0.126s4)

Less than
seconriarv

-0.20858*
(0.11138)

92



Secondary 0 . 024135
(0 . r7 026\

Secondary o .1L425
(o . L46L7 \

Collese-Univ -0.088184
(0.13209)

College-Univ. -0.41008E-
01
(0.12096)

Notes: The dependent variable in this model is Wo¡k =1, No Work=O.
Notes: The standard error is denoted in parentheses
* denotes that the coefficient is significant at the 1% level

Manied males have significantly higher probability to work than non-married

males. Females with less than secondary education have a significantly lower probability

to work than do females with other post secondary education.

In sum, using over all data for males and females, it is found that arthritis, high

blood pressure, diabetes and heart disease significantly reduce the emplol,rnent

probability of both genders. When sample for age goup (35-54) were considered,

arthritis, heart disease are found to have significant negative effect on males'

employment probability. For female case, arthritis, high blood pressure and heart disease

have significant negative impact on emplolanent probability. In the third regression of

age group 55-64, the estimation of male sample showed that arth¡itis, high blood pressure

and heart disease have significant negative impacts on their emplol,rnent probability.

Diabetes and heart disease are found to have significant negative coefficients in the

female sample of this age group.
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4.6.2. Ordered Probit Analysis:

4,6.2.1 Estimation of atl aees

The ordered Probit approach is used to estimate the impact of various chronic

illnesses on the probability to work full time or part time.

The estimation ¡esults for this analysis for both males and females ofall age groups

are shown in Table- 4.6. Befo¡e estimating the equations, the Hausman-Wu test for

endogeneity bias was conducted. The predicted probability replaces the actual value of

any disease that was found endogenous to employment pattems. Arthritis, heart disease

and blood pressure are the diseases that significantly reduce the probability of full time

work for males. In the male sample, individuals aged 35-54 and 55-64 have a greater

probability of having full time job than individuals aged, 15-34. Both married and widows

have a higher probability to work full time than single persons. Less than secondary

education is found to significantly reduce the probability of having full time emplol,rnent.

Table-4.6: Ordered Probit result for emplo¡.nnent pattern (a11 age group)

Variable Coefficient
Estimates (Males)

Variable Coefficient Estimates
(Females)

Threshold values -.184. (.087)
.520- t.0871

Threshold values -.217. (.072)
.784- (.O72\

Predicted Probability -
A¡thritis

-.558- (.058) Predicted probability
of Arthritis

-.680. (.044)

Blood Pressure -.438. t.062) Blood Pressu¡e -.402" (.O48
Diabetes -.484 t.093) Diabetes -.484. t.096)
Heart Disease .154" (.038) Predicted probability

of Heart Disease
-.228" (.028)

Predicted probability
of Cancer

-9.919F-02 (.043) Cancer -.437- (.124)

Children below ase 6 .548E-02 (.080) Children below ase 6 -.642" (.056)
Urban location Urban location -2.170Ê-02 (.041\
Race .523" (.068) Race 353. (.054)
Aee 35-54 .580. (.055) Ase 35-54 293" (.039)
Ase 155-64) .670. (.074\ Ase 155-641 .480- t.066)
Married .752- (.061) Married .325" (.052\
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Widow .502- t.088) Widow .778. (.081
> Than secondary -.387. (.051 > Than secondarv -.224" (.046\
Secondary -6.228-02 (.064), Secondary -.279. (.047
College-Univ. 1.759E-02

(.053)
College-Univ. 6.657E-02 (.039)

Notes: The standard enor is denoted in parentheses.
* denotes that the coefficient is significant at lo/o level

In the female sample, all the disease variables have significant negative impacts

on the probability of having full time employ'rnent. Both married females and widowers

are more likely to have a full time job. On the othe¡ hand, having children below age of

six, holding only secondary and less than secondary educational qualification are

estimated to be negatively associated with full time employment.

4.6.2.2 Estimation of aees 35-54

Table 4.7 below reports the results of the Ordered Probit estimation of the age

group between the ages of 35-54. ln this age group, arthritis, blood pressure, and heart

disease are negatively associated with fi¡ll time work in the male sample.

Table-4.7: Ordered Probit result for employment pattern (age group 35-54)

Variable Coefficient
estimates
lmales)

Variable Coefficient
estimates
(females)

Threshold values -.318- (.248)
9.33E-02
(.248\

Threshold values -.850 (.118)-
.278 (.118)

Arthritis -.593" 1.093) Arthritis --.392. (.062)
Blood Pressure -.1 88*. 1.1 1 1 Blood Pressu¡e --.201 (.082\
Diabetes -.168 t.1731 Diabetes -.305- 1.155)
Heart Disease -.650* 1.193) Heart Disease -.452-- (.175\
Cancer -1.6078-02

14301
Cancer 138 (.181)

Children below age 6 --.169 (.161 Children below age 6 -.713- t.103)
Urban location -2.558-02

(.084)
Urban location -5.85E-02

(.051)
Race .552 (.217\ Race .309. (.104)
Married .562" (-l 13) Married -4.95E-02
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(.086)
Widow .486 (.193) Widow -.228" (.130\
> Than secondarv .134 (.13'l > Than secondary -.321" t.0S3l
Secondarv 118 ( .141 Secondary -.241" 1.088ì
College-Univ 2.1868-02

(.1 1 5)
College-Univ .9.023E-02

(.075)
Notes: The standard enor is denoted in parentheses.
* denotes that the coefficient is significant at the 1% level
Although diabetes and cancer have the expected negative impact, these coefficients are

not significant. Married males are more likely to wo¡k full time than single males. For

females in this age group, ârthritis, diabetes, and heart disease have significant negative

effects on the probability of full time employment. The Presence of children below six

years old also reduces the probability ofhaving full time job.

The estimated gender differences ofspecific diseases' impact on the probability to

work full time may be explained by the differences in the nature of jobs that male and

females perform. Another possible explanation is that males in this age group may suffer

from less severe tJT)e of diabetes and cancer while females may have less severe form of

cancer and blood pressure. As a consequence diabetes and cance¡ do not have significant

coefficients in the estimation of the male sample. similarly high blood pressure and

cancer do not significantly influence females' probability of full time employ,rnent.

Table-4.8: Ordered Probit result for employment pattem (Age group 55-64)

Variable Coefficient
estimates
(males)

Variable Coefficient
estimates
(females)

Threshold -.325 (.280)
.143 (.280)

Threshold -4.788-02
(.310).338
(.311)

Arth¡itis -.322. (.104) A¡th¡itis -6.348-02
I OR6l

Blood Pressure -.314. (.111) Blood Pressure -9.0'18E-02
(.099)

Diabetes -.218 (.175\ Diabetes -.810- (.204)
Heart Disease -.555. (.175) Heart Disease -.485 (.200)
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Cancer -.479 (.275\ Cancer -.442" (.258\
Children below age
6

-.343 (.466) Children below age 6 -.497 (.550)

Urban location .127 (.055\ Urban location .171 (.153\
Race .316 (.214) Race -2.27E-02

(.223\
Married .391- (.202\ Married -.617- (.302)
Widow .416- (.224\ Widow -.234 (.232\
Less than secondarv -.104 t.130) Less than secondary .486 (.361)
Secondary -.403" t.204) Secondary .252 (.198\
College-Univ. -8.46E-02

(.164)
College-Univ. .351" (.175)

Notes: The standa¡d error is denoted in parentheses.
* denotes that the coefficient is signifrcant at the 1% level

In the case of male sample ofage group (55-64), arthritis, high blood pressure, and heart

disease are negatively associated with full time job. The coefficients of these variables

are significant. For female sample, diabetes and cancer are the diseases thât reduce the

probability of having full time job.

In sum, in male sample, for both age groups (35-54) and (55-64) arthritis, blood

pressure and heart disease significantly reduce the probability to work as full timer. The

impact of blood pressure becomes more pronounced in the case of age group (55-64). For

female sample, diabetes is the common variable that affect both (35-54) and (55-64) age

groups. cancer becomes a significant factor influencing probability of full time

employnnent for (55-64) age goup. The negative influences of arth¡itis and heart disease

are more pronounced in the case of female in (35-54) age group.
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4.6.3 Earning iVlodel Estimation

Pe¡sonal eamings are a measure of labor market outcomes. This study examines

the impact of various diseases on the earnings of employed individuals. Since, the

eamings data of only employed individuals are used, it is expected that the results will

suffer from selectivity bias. To test and cor¡ect the selectivity bias, a procedure known as

the Heckman Two Stage estimation will be utilized here. Hausman-wu tests are also

used to test the exogeneiry of the disease variables with respect to total eamings. In the

case whe¡e a particular disease is found to be endogenous, the predicted probability of the

disease is used instead ofthe actual values.

The estimation results of the eamings function using data for males and females

are shown below in Table 4.9.12 The selection variable, lambda, has signifìcant positive

coefficients in both the male and female equations, which suggests that the errors

(unobserved effects) in the wage and labor supply equations are positively conelated.

A¡th¡itis, heart disease, and blood pressure have significant negative impacts on the

eamings ofmales. The other disease variables also have negative effects on eamings, but

the effects are not significant.

Table-4.9: Income regression for all age group

Variable Coefficient
estimates
(males)

Variable Coefficient
estimates
(females)

Constant 0.60855E+06*
(0.43898+0s)

Constânt 0.55536E+06*
(0.5553E+05)

A¡thritis -84326*
(0.2891E+05)

Predicted
Probability of
Arthritis

- Q .1,297 9E+07 *
(0.4002E+06)

Predicted Value of -0.33733E+06* P¡edicted -0.178358+06

12 The ¡esults ofthe first stage probit estimations are already given in the Table-4.3, Table-4.4, and rable-
4.5.
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Blood Pressure (0.1s40E+06) probability of
Blood Pressu¡e

(0.1654E+06)

Diabetes -7 9533
(0. s737E+05)

Diabetes - 0.21056E+06*
(0.6147E+05)

Heart Disease -0.25450E+06*
(0.6790E+05)

Heart Disease -0.104788+06
(0.7017E+05)

Cancer 3095.7
(0.66408+0s)

Cancer - .13341E+06
( 0 . 77518+05

Children below age
6

8357 4*
(0.2073E+05)

Children below
ape 6

-.28793E+06*
(0.4231E+0s)

Urban location - 1 1010
(0. L5268+0s)

Urban location 120 92
(0.1-70s8+05)

Race 0.1781-68+06*
(0.272IE'+05\

Race 0.15308E+06*
(0.2862E+05)

A,ge 35-54 0 .262278+06*
(0 .2215E+0s)

Age35-54 0.34733E+06*
(0.47638+05)

Age (ss-64) 0.187358+06*
(0.72388+0s)

Aee (55-64) 0.37978E+06*
(0.14958+06)

Age (6s-74) - 8217 7
(0.1947E+06)

Age (6s-14) 0.114268+06
(0.2369E+06)

Married 0.36434E+06*
(0.31068+05)

Married 0.11743E+06*
(0.33558+05)

Widow 0.297698+06*
(0.31788+0s)

Widow 0.329048+06*
(0.3722E+0s)

Less than secondary -0.247398+06*
(0.24s98+0s)

Less than
secondarv

-0.386088+06*
(0.2930E+05)

Secondary L2486
(0.23268+05)

Secondary -0.191818+06*
(0.27a78+O5')

College-Univ. 0.20631-E+06*
(0.1908E+0s)

College-Univ. 0.18099E+06*
(0.2501E+05)

Part-time -0.377898+06*
(0.25348+05)

Part-time 28807E+06*
17358+05)

-0.
(0.

Lambda 0.34606E+06*
(0.l-582E+06)

Lambda 0.349428+06*
(0.14918+06)

Notes: * denotes coefficient is significant at lo/o'level
+* denotes that coefficient is significant at the 5% level

In the sample of males, the presence of children below six years old is associated

with higher eamings. Both married males and widows eam more than single males.

Compared to males in the 15 - 34 age group, individuals in the age goups of 35 - 54, and

55 - 64 eam relatively more income. Part time employees eam less than full time
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employees. College and university graduates eam more than males who have other post

secondary qualifications.

ln the female sample, arthritis, diabetes and cance¡ have significant negative

impacts on earnings. The presence of children below six years old has a signifìcant

negative impact on female eamings. Females in the age groups 35 - 54, and 55 - 54 eam

more than those who are in age group between 15 - 34 years old. Married females and

widowers eam more than the single females. White females eam more than the non-

white females; and college and university educated women earn more than those who

have other post secondary education.

The earnings functions estimated for male and females between the ages of 35

and 54 are given in Table 4.10. For males, arthritis and blood pressure and heart disease

have a significant negative impact on eamings. Both married males and widows eam

significantly more than single males. Males with a college or university education eam

significantly more than those who have othet post secondary education. And males with

other post secondary education eam significantly more than those with less than

secondary education. Not surprisìngly, those employed part time eam much less than

those employed full time.

Table-4.10: Earning regression for Age group (35-54)

Variable Coefficient
estimates
(males)

Variable Coefficient
estimates
(females)

Constant 0.123998+07*
(0.9745E+05)

Constant 0.12051E+07*
(0.9079E+05)

A¡thritis -88910*
(0.384sE+0s)

Predicted
Probability of
Afhritis

-0.958058+06*
(0 .43558+06)

Blood Pressure -72034**
(0.4332E+05)

Blood Pressu¡e - 5240 4
(0.43478+05)
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Diabetes -13380
(0.6847E+05)

Diabetes -0.18898E+06*
(0 . 77828+0s )

Heart Disease - 0 .126628+07 *
(0.69198+06)

P¡edicted
Probability of
Heart Disease

-0.18448E+07*
(0.6630E+06)

Cancer -1603s
(0.1004E+06)

Cancer - 1618 I
(0 - 89728+05)

Children below age
6

-14s83
(0.28048+0s)

Children below
aøe 6

-0.23793E+06*
(0.5431E+05)

Urban location 2627I
(0.2085E+0s)

U¡ban location 27398
(0.2412E+05)

Race 0.11842E+06*
(0.41258+05)

Race 0.163598+06*
(0.4779E+0s)

Married 0.101-67E+06*
(0.50598+05)

Married - 0.156768+06*
(0.6203E+05)

Widow 0.152328+06*
(0.43248+05)

Widow 0.11174E+06*
(0.5s938+0s)

Less than secondary -0.131518+06*
(0.3473E+05 )

Less than
secondarv

-0.35766E+06*
(0 . 434 9E+05 )

Secondary - I7 488
(0.3402E+0s)

Secondary - 0 .244188+06*
(0.4088E+05)

College-Univ 0.13734E+06*
(o .27 428+05\

College-Univ. 86086*
(0.3681E+05)

Part-time -0.30306E+06*
(0.6130E+05)

Part-time -0.328008+06
(0 .2'7 628+05)

Lambda -9.285298+06
(0.2456E+06)

Lambda O .146248+06
(0.1945E+06)

Notes: + denotes coefficient is significant at lTo level

In the female eamings function, arth¡itis, diabetes, and heart disease have

significant negative coefficients. The other disease variables also have negative

coefhcients, but they are not significant. The presence of children below 6 years old is

.estimated 
to reduce female eamings. Manied females eam less than single females,

while widows eam more than single females. Females with either a college or a

university education- eam significantly more than females with other post secondary

education. on the other hand, those who have completed secondary education, or less

than secondary education, earn comparatively less than females with some form ofpost-
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secondary education. Compared to ñ¡ll time employees, part time employees eam

significantly less. Further, white females eam more than non-white females.

The eamings functions estimated for male and femares between the ages of 55

and 64 are given in Table 4.'. r¡ the male sample, the disease variables measuring

arthritis and heart disease tum out to have significant negative impacts on earnings. part-

time emplol'rnent and less than secondary education quarifications also have signirrcant

negative effects on income eamings. on the other hand, both married mares and

widowers earn significantly more than single males.

Table-4.1l: Earning regression for Age group (54-65)

Variable Coefficient
estimates
(males)

Variable Coefficient
estimates
(females)

Constant 0.800518+06*
(0.2397E+06)

Constanl 0.19850E+07*
(0.46708+06)

Arth-ritis - 0 . 156848+06*
(0.82078+05)

Arthritis - 44 460
(O.72548+05\

Predicted Probabiliry
of Blood Pressure

- Q .27 QL6E+e6
(0 .254'7F'+06ll

Blood Pressure -0.187078+06
(0.1445E+06)

Diabetes -O.1,26528+e6
(0.1111E+06)

Diabetes -0.326168+06
(0.30508+06)

Heart Disease - 0 .19222E'+06*
(0.1042E+06)

Heart Disease -0.28888E+06
(A .2270E'+06\

Cancer 0 .1-2923E'+07
(0.17908+oz)

Cancer -L4495
(0.22358+06)

Children below age
6

527 45
(0 .2 8128+ o 6 )

Children below
aqe 6

-0.12571E+07*
(0.4512E+06)

Urban location - 58542
(0.5126E+05)

U¡ban location 47742
(0.7617E+05)

Race 0.143648+06
(o.t2248+06)

Race Q.26425F.+O6
(0.1824E+06)

Married 0.38112E+06*
(0.15108+06)

Married -0.39992E+06*
(0.1530E+06)

Widow O.298278+O6*
(0 . 1s 62E+ 0 5 )

Widow 0.180388+06
(0.16888+06)

Less than secondary 
|

-0.202088+06* Less than - 87 710
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(0.6834E+05) secondary (0.1263E+06)
Secondary -3237I

(0.1091E+06)
Secondary

0.l-9611E+06**
(0.1134E+06)

College-Univ 95843
(0.8683E+0s)

College-Univ. 0 .2427 0E+O6*
(0.82608+05)

Part-time -0.34580E+06*
(0.12258+06)

Part-time - 66L1,9
(0.6777E+0s)

Lambda 0 . 3 5 7128+ 0 6
(0.26A2F'+06\

Lambda -0.A56248+07
(0.78188+06)

Notes: * denotes that the coefficient is significant at the l% level
+* denotes that coefficient is sigrificant at the 5% level

In the female sample, none of the disease variables were estimated to

significantly reduce personal eamings. In this equation only two variables come out

signihcant in explaining the dependent variable. The presence of children below six

years old decreases female eamìngs; and the impact of holding a college or a university

degree is significantly positive.

In sum, the common illnesses that significantly affect the eamings of males in both

the 35 - 54, and the 55 - 64 age group are arth¡itis and heart disease. On the other hand,

arthritis, diabetes, and heart disease have signifrcant negative impacts on the personal

eamings of females between the ages of 35 and 54. However, none of the five chronic

illnesses were found to have any significant impacts on the eamings of females aged 55 *

64.

In this sfudy, the results should be interpreted with caution. None of the models

used in this study accounted for the seventy of the illnesses under consideration. simpson

and Hum (1996) found that the labor market impact ofdisabilities depend on the severity

of the disability. Unfortunately, NPHS does not collect data on illness severity. The
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results ofthis study could have been explained better if the data on severity of illness had

been available.

Due to data limitations, this paper estimates the labor market impact of only five

specific chronic illnesses. The NPHS data set also includes a small number of

individuals who suffer from ch¡onic illnesses other than the ones used here. However,

the data required to remedy the endogeneity problem were only available for the five

specified ch¡onic diseases. consequently, this study was restricted to the analysis of

these specific diseases. As a result, the comparison group, or base category does not only

include healthy individuals, but also those individuals who suffer fiom illnesses not

included in the five chronic illnesses analyzed in this study. This problem in

classification underestimates the cost of chronic illnesses.

4.7 Summary and conclusion

The research presented in this paper utilized data ffom the Canadian National

Health Population Survey (1998) to analyze the impacts of various chronic illnesses on

labor market outcomes. The five chronic illnesses analyzed iü ihis s-rudy includerl

arthritis, high blood pressure, diabetes, heart disease, and cancer. The NpHS data

revealed that the incidence of chronic diseases in canadians vary between genders and

across age groups. The Probit method was used to estimate the employment probability

equation, and the o¡dered Probit method was used to estimate the impact of chronic

illness on the probabiliff of having full time, part time or no emplol,rnent. The two-step

procedure proposed by Heckman was used in this study to estimate the earning function.
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This procedure was used to test and correct for any selectivity bias due to using eamings

data for employed individuals exclusively.

In the P¡obit emplol,rnent equation, using overall data fo¡ male and females,

arthritis, high blood pressure, diabetes, and heart disease had significant negative impacts

on the employment probability of both males and females. when the sample of canadian

males aged 35 - 54 was estimated, arth¡itis, and heart disease were the illnesses that

showed significant negative effects on males' employment probability. In the sample of

females in the same age goup, arth¡itis, high blood pressure, and heart disease had

significant negative effects on the probability of emplol,rnent. The probability of

emplol,rnent fo¡ males aged 55 - 64 was estimated as being negatively impacted by

arth¡itis, high blood pressure, and heart disease. In the case of females in the same age

group, the variables measuring diabetes and heart disease had significant negative

coefficients.

The study also utilized the ordered probit approach to find the impact of diseases

on the probability of having full time, part fime, or no emplol.rnent. In the estimation of

the male sample, arthritis, high blood pressure, and heart disease tumed out to be the

variables that significantly reduced the probability of full time employnent for all age

groups. ln the female sample, all the disease variables had significant negative impacts

on the probability to work full time. Arthritis, blood pressure, and heart disease

significantly reduced the probability of full time work in the sample of males aged 35 -
54, while arth¡itis, diabetes, and heart disease had significant negative impacts on the

probability of females aged 35 - 54 to work full time. The estimation of the sample of

males in the 55 - 64 age group showed that arthritis, high blood pressure, and heart
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disease significantly reduced the probability to work full time. ln the female sample,

cancer and diabetes were the chronic conditions that had significant negative impacts on

the probability to work full time. In the male sample, the impact of blood pressure

becomes more pronounced in those between the ages of 55 and 64. Diabetes was the

common variable that affected both female age groups. Cancer became a significant

facto¡ influencing the probability of ful1 time employment in the group of 55-64yearold

females. The negative influences of arth¡itis and heart disease were more pronounced in

the case of females between the ages of35 and 54.

The analysis of the earning functions suggests that aÍhritis, hea¡t disease, and

high blood pressure significantly reduce the personal eamings of Canadian males of all

ages. Arthritis, high blood pressure, and cancer significantly reduce the eamings of

females ove¡all. The estimation of the data on males aged 35 - 54 found that arthritis,

blood pressure, and heart disease were the chronic conditions that had significant

negative effects on wage eamings. Arth¡itis, diabetes, and heart disease also had

significant negative impacts on the personal earnings of females aged 35 - 54. For males

in the 55 - 64 age group, arthritis and heart disease signifrcantly reduced personal wage

eamings. However, none of ciuonic iiinesses had any sigrificant impact on the eamings

of females between the ages of55 and 64.

The findings of this study have some policy ìmplications. The study found that

ch¡onic illnesses have significant negative impacts on labor market outcomes. Chronic

illnesses not only reduce the probability to wo¡k, but also reduce the eamings of those

who do work. Health policy makers ought to consider the substantial economic burden

caused by ch¡onic illnesses. However, any policy intervention should set priority based
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on the comparative impact of various diseases. This study arso found that arth¡itis, heart
disease and high blood pressure are the diseases that are the major sources of economic
burden for both males and females. Thus, policy make¡s should allocate more resourccs

to the treatment and prevention of these three chronic i'nesses. To ease the financiar
burden of the inc¡eased spending, the govemment courd offe¡ tax c¡edits to individuars
suffering f¡om ch¡onic itnesses' currentr¡ the canadia¡ govemment is assisting
disabred individuars with disability tax credits, and such pfograms may be extended to
cove¡ individuals suffering from severe chronic illnesses.

There are several ways for doing firther studies on the impact of ch¡onic illness on
labor market outcomes' Future study may ùse work hours, as werì as wage data to fìnd
the impact of diseases on work hou¡s and market wage. If data were avaílable, the impact
of the severity of ilrness on 

'abo¡ 
market behavior courd arso be anaryzed. Another

modification wourd be to use work absenteeism as a rabo¡ market outcome to estimate the
impact of illnesses on absenteeism.
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Chapter 5

Conclusion

The major objective of this dissertation is to empirically analyze some important

issues relating health and aging in canada. The disse¡tation consists of th¡ee papers: the

first paper deals with the issue of informal caregiving to elderly people; the second paper

examines the impact of informal and formal care on the health status of elderly people;

and the third paper estimates the impact of various chronic illness on individuals' labour

maÌket outcomes over the life cycle.

The estimation results in the first paper suggest that informal caregiving has

significantly reduced the number of work hours for female caregivers. It is found that

due to caregiving, female caregivers work 2.3 hours less per week than non-caregivers.

As a result, female caregivers face financial losses, in terms of reduced current income

and employment ¡elated benefits. A recent study suggests that financial loss and conflicts

befween job and caregiving duties create stress among employed caregivers. Such stress

has negative influences on the quality of ínformal caregiving. This paper argues that

policy makers should not consider community-based care as a less costly form of elderly

care, without also considering the emplo¡'rnent-related costs bome by caregivers. The

paper also suggests that private employers may support caregivers by providing them the

option of flexible work hours.

The second paper of this dissefiation finds that formal home care has significant

positive impacts on the health of the elderly population. It is also found that informal
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caregiving has significant positive impacts on the health of the elderly. The paper argues

that informal caregivers ought to be supported to a greater extent, since they are so

effective in the health system. It is also suggested that informal caregivers should be

provided with traìning to better equip them to care for the elderly. At the same time, the

govemment should expand the publicly funded formal câre system because the formal

care system is also working effectively.

The third paper finds that the incidence of chronic illnesses increases with age.

The estimation results suggest that chronic illnesses not only reduce the probability to

work but also reduce the eamings of those who work. The study concludes that arthritis,

heart disease and high blood pressure are the th¡ee ch¡onic illnesses that cause the

greatest economic burden for both males and females. The paper argues that policy

makers should allocate mo¡e funds to the treatment and prevention of these chronic

illnesses.
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