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Abstract 

My dissertation is composed of an introductory chapter followed by three 

independent chap1 ers focusing on two themes: health and retirement. The last chapter 

concludes. 

After the introductory chapter, the second chapter investigates whether self­

reported general ~tress is a mediator in the relationship between socio-economic status 

(SES) and health. I use a six-year long panel of the Canadian Survey of Labour and 

Income Dynamics and employ dynamic econometric modelling techniques to study men 

and women who are major income earners in their families. I find little evidence that 

general stress is a pathway from SES to health. While the results suggest a strong 

negative associati :m between stress and health for both men and women, they provide 

little support to the hypothesis of a significant effect of income on stress, consistent with 

the direction of th! SES-health gradient. 

The third chapter studies whether self-assessed health status (SAH) contains 

information about future mortality and morbidity, beyond the information that is 

contained in standard "observable" characteristics of individuals (including pre-existing 

diagnosed medical conditions). Using a ten-year span of the Canadian National 

Population Health Survey, we find evidence that SAH does contain private information 

for future mortali:y and morbidity. Moreover, the extra information in SAH is greater at 

older ages. Our r!sults suggest that a shift from defined benefit to defined contribution 

pension arrangements may carry with it the cost of exacerbated adverse selection in the 
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market for annuifo:s, especially at older ages. That would make it more difficult for older 

individuals to insure longevity risk. 

The fourth chapter looks at whether differences in early retirement pathways are 

associated with differences in post-retirement outcomes of health, stress and dwelling 

tenure. I use a 5 ample of men from the Canadian Survey of Labour and Income 

Dynamics, years 1996 to 2004. I find that differences in pre-retirement health indicators 

(such as self-assessed health and disability), as pathways to early retirement, are likely to 

be associated with differences in post-retirement health and stress. In addition, the results 

suggest that "involuntary" retirees (men who may have retired because of health and/or 

health related coniitions) are more likely to experience worse post-retirement outcomes 

(in terms of health and stress) than men who retire "voluntarily". Retirement 

circumstances are found to have no statistically significant effect on dwelling tenure. 
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PhD Thesis - S. Gcshev McMaster - Economics 

I 

Introduction 

This thesis is composed of relatively independent chapters and focuses on two 

themes: health and retirement. The next chapter evaluates the role of general stress as a 

mediator in the rel :itionship between socio-economic status and health. The third chapter 

investigates wheth~r older individuals possess more private information about their future 

mortality and mor Jidity than younger individuals. The fourth chapter evaluates whether 

differences in ea~ly retirement pathways are associated with differences in post­

retirement outcom~s. The fifth chapter offers a brief conclusion. 

The chapter "Stress as a Pathway in the SES-Health Relationship: Evidence from 

the Canadian Su.-vey of Labour and Income Dynamics" investigates whether self­

reported general stress is a mediator in the relationship between socio-economic status 

(SES) and healtt. Ever since Grossman's economic model of demand for health 

(Grossmart 1972), much applied research has focused on establishing a causal association 

between SES and health. Recent econometric literature utilizing micro-level panel data 

has provided som~ evidence of a direct association. Indirect causal relationships through 

mediators have ah o been a focus of applied work. However, the role of general stress as a 

pathway has bee l1 largely left out of mainstream research and thus has not been 

thoroughly explm~d. 

My work moves beyond the essentially cross-sectional investigations of stress as 

a mediator by employing an approach similar to the study of Granger causality in 
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regression models. I utilize limited dependent variable panel data methods and look for 

an inter-temporal 1 nk from general stress to self-assessed health (SAH) and from annual 

personal income tc general stress. My sample of analysis includes men and women who 

are major income e amers in their families. 

I find little evidence that general stress is a pathway from SES to health. While 

my results suggest a strong negative association between stress and health for both men 

and women, they rrovide little support to the hypothesis of a significant effect of income 

on stress, consistert with the direction of the SES-health gradient. 

The next 1:hapter "Looking for Private Information in Self-Assessed Health" 

studies whether sdf-assessed health status contains information about future mortality 

and morbidity, bi~yond the information that is contained in standard "observable" 

characteristics of individuals (including pre-existing diagnosed medical conditions). Our 

research interest i; largely motivated by the transition from defined benefit to defined 

contribution pens: on arrangements and the possible alteration of the longevity risk 

workers are expos,~d to. In particular, in an attempt to avoid the negative consequences of 

an aging populaticin (and hence an aging workforce) on their private pension programs, 

companies in mary developed countries are moving away from a defined benefit (DB) 

and towards defirn:d contribution (DC) pension arrangement with their employees. Under 

DB plans worke1 s commit to a retirement income stream (or at least the formula 

associated with one) at a relatively early stage in their working lives. Under DC plans that 

commitment is net made until retirement, by which time adverse selection could play a 

significant role in the market for annuities: only those who are healthy and expect to live 
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longer would make~ such purchases. That would drive down the income stream that the 

annuity seller is i:repared to provide and thus make it more expensive for the older 

population to insur ~ longevity risk. 

Our result~: indicate that even after controlling for pre-existing conditions, 

socioeconomic chc: racteristics, and a range of risk factors, self-assessed health predicts 

future mortality arid morbidity. In addition, we find some evidence that this effect 

strengthens with age. We interpret these findings as supportive of the idea that 

individuals have p:·ivate information about their likely future health and lifespan and this 

information incre:tses with age. Thus, any change in pension arrangements that 

effectively delays :he commitment to annuitize may carry with it the cost of exacerbated 

adverse selection. 

The fourth chapter "Early Retirement Pathways and Post-Retirement Outcomes in 

Canada" looks at whether differences in early retirement pathways are associated with 

differences in post-retirement outcomes. Unlike the abundance and diversity of studies on 

the determinants of early retirement, the research on post-retirement outcomes other than 

consumption has been limited. Recent studies have suggested that involuntary retirement 

is likely to be associated with worse post-retirement outcomes such as financial 

dissatisfaction (Alan et al. 2007), reduction of spending (Smith 2006), worse health and 

possibly a higher likelihood of a post-retirement labour force participation (Pyper and 

Giles 2002). I ext ~nd that research by looking at outcomes such as self-assessed health, 

self-reported general stress and dwelling tenure. 

3 
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My results ;how that differences in pre-retirement health indicators (such as self­

assessed health anc disability), as pathways to early retirement, are likely to be associated 

with differences ir post-retirement health and stress. In addition, "involuntary" retirees 

(men who may have retired because of health and/or health related conditions) are more 

likely to experience worse post-retirement outcomes (in terms of health and stress) than 

men who retire "voluntarily". Retirement circumstances are found to have no statistically 

significant effect o 1 dwelling tenure. 
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II 

Stress as a Pathway in the SES-Health Relationship: 

Evidence f~om the Canadian Survey of Labour and Income Dynamics 

1. Introduction 

The direct relationship between socio-economic status (SES) and health has been 

an object of theore:ical modelling and applied investigation. However, ambiguities in the 

nature and directi Jn of causality still remain. That emphasizes the need for further 

research. One app:oach, commonly utilized in the literature, is to move beyond direct 

causation and loo I c for mediators (or pathways) of impact. A mediator is a personal 

characteristic or behaviour that is causally associated with health and SES. It also 

functions as a tran~:mitter of effects between SES and health. 

One characteristic acknowledged frequently in the literature as a possible pathway 

is stress. Howeve :, it has received limited research attention. In this paper, we offer 

further insights in1 o the mediatory role of self-reported general stress in the relationship 

between personal income (as a proxy for SES) and self-assessed health. 

The theoretical foundation of our work is Grossman's standard economic model 

of demand for health (Grossman 1972). Grossman regards health as a stock. All inputs 

and behaviours a re treated as investments to that stock. These investments create 

increments to heclth and since the increments are dependent on the entire history of 

personal characte1 istics, choices and behaviours, so is the current stock of health. Stress 

may affect the sto ::k of health: the amount of stress in one period may have an impact on 
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the health stock in future periods. Moreover, it may also be a pathway from income to 

health. A shock ir current income could potentially affect an individual's amount of 

stress which in turr could influence the stock of health. 

To characterize the mediatory role of stress, we consider two separate inter-

temporal a'5sociatiC1ns: the association between stress and health (conditional on initial 

income and initia health), and the association between current income1 and stress 

(conditional on ini1 ial health and initial stress). If our results suggest the presence of links 

between stress and health and between income and stress, consistent with a positive SES-

health gradient, thi:n there would be evidence to conclude that stress is likely to have a 

mediatory effect. 

Tht:: structue of our problem suggests application of an approach similar to the 

study of Granger c msality in regression models, although here limited dependent variable 

methods must be used given the nature of the data. We employ the longitudinal sample of 

the Canadian Sun ey of Labour and Income Dynamics (SLID). The SLID is a detailed 

survey of the labc ur behaviour and income of Canadians which also offers categorical 

indicators of self-assessed health and stress. This unique combination of economic and 

health-related vari1bles makes the SLID a particularly useful data source for our analysis. 

We procec:d with an overview of the related literature. Section 3 offers a 

description of the dataset and the methodology used in the study. The estimation results 

are reported in Sec:tion 4 and discussed in Section 5. Section 6 concludes. 

1 Because of data limitations, we are not able to identify uniquely the permanent and transitory components 
of current income. 
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2. Literature Review 

The two-we y relationship between socio-economic status and health has been an 

area of significant empirical interest in epidemiology and health economics. A body of 

recent econometric literature utilizing micro-level panel data and various measures of 

health and SES prc 1vides some evidence of a direct association (Contoyannis et al. 2001, 

Contoyannis et al. 2004, Banks et al. 2007) as well as causation (Smith 1999, Mulatu et 

al. 2002, Adams et al. 2003, Attanasio 2003, Smith 2004 and 2005, Adda et al. 2007) 

between health and SES. 

In addition to studying the direct relationship, there has also been research into the 

indirect, or media:ed, relationship between health and SES. One specific mediator is 

stress. Various ind ,cators of stress are found to be associated with a number of health and 

SES indicators. Studies link health-related lifestyles and behaviors as well as 

psychosocial distr1!ss to either health or SES (McEwen and Stellar 1993, Schulz et al. 

1995, Kelley et al. 1997, Kaplan and Manuck 1999, Sutherland et al. 2002). Moreover, 

life events and vcirious stressors are shown to be associated with health and mortality 

(Gardner 2004, Lentz et al. 2005). Further evidence from the labour economics literature 

suggests that worl: and personal finance-related life events are causally linked to stress­

related health conditions (Browning et al. 2006). 

Few papen have focused specifically on the mediatory role of stress in the SES­

health relationship. Mulatu et al. (2002) explore the inter-relationships among health 

(proxied by prese:1ce of health conditions), SES (measured by education, family income 

and occupational status) and psychological distress (characterised by anxiety and self-
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deprecation) by utilizing two consecutive waves of a panel including 351 men and 356 

women. Controlling for initial conditions, they find that distress is a pathway from SES to 

health. 

Grzywacz et al. (2004) study the very short-term inter-connectedness of education 

(used as a proxy for SES), daily stress, and physical and mental daily health by 

estimating a hierai ·chical model specification. By utilizing a dataset of approximately 

1000 individuals followed over eight consecutive days and controlling for past-day's 

health and psyche logical distress in each regression, they find that individuals with 

higher educationa: attainment reported better physical health and lower distress. In 

addition, their results indicate that the association between stress and health is dependent 

on socioeconomic status. 

Two studi1:s using the Canadian National Population Health Survey (NPHS) 

investigate whether lower income is associated with a lower self-rated health and whether 

psychosocial stres mrs mediate pairt of this social gradient. Orpana and Lemyre (2004) 

utilize the 1994-1995 NPHS and consider exposure to recent life events and chronic 

stressors. They fin:! that exposure to stressors is associated with poor self-assessed health. 

Across income adequacy groups, their results suggest that stress exposure accounts for 

16% to 26% of th~ relationship between income group and poor self-rated health among 

men and for 6% tc 15% among women. 

In a later Japer, Orpana et al. (2007) extend their analysis by following up the 

1994-1995 NPHS individuals (who reported their health as excellent, very good, or good) 

over two years. T 1eir findings show that individuals in the two lowest household income 

9 
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quintiles had significantly greater odds of experiencing a decline in self-reported health 

than those in the hi.~hest quintile. Stressors are found to be associated with this decline in 

self-assessed health: they explain 16% of the relationship between the lowest income 

quintile and the de1;line in self-reported health, and 10% of the relationship between the 

second lowest inco ne quintile and the decline in health. 

Thus, the li1.erature suggests that stress is likely to be a mediator in the SES-health 

relationship. The present work aims at expanding the understanding about the mediatory 

role of stress. We consider a self-reported general stress indicator and employ a large 

sample of major ir.come earners obtained from two 6-year-long panels of a longitudinal 

dataset. We utiliz1~ a Granger causal framework of modeling. This particular setting 

allows us to characterize more precisely the inter-temporal health-stress and stress­

income associations. As compared to earlier studies, it provides us with the opportunity 

to employ a large :;ample and to look over a longer time span; using a six-year follow-up 

is a significant im1irovement compared to almost all of the previous work concentrated on 

stress. We are also able to apply advanced estimation techniques designed to take account 

of the dynamic na1ure of the relationships and resolve potential unobserved heterogeneity 

issues. Our estimation approach involves specifications of an increasing level of 

complexity which allows us to assess our result sensitivity. In addition, we perform sub­

sample analyses a; a way to obtain a more detailed view on the gender and over-the-life­

cycle characteristi ;s of the mediatory effect of stress. 

10 
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3. Data, Sample ~ nd Methodology 

3.1. Survey De tails 

The paper uses the longitudinal component of the Canadian Survey of Labour and 

Income Dynamics (SLID). SLID is administered by Statistics Canada and collects data 

on the labour market activity, income and related socio-economic and demographic 

characteristics of tt e Canadian population. The first year of SLID annual data is 1993. 

SLID's longitudinal component collects information on individuals in Canada, 

age 16 and over2
, JY following them for a period of six consecutive years. To keep the 

longitudinal sample representative of the Canadian population, a new panel of 

respondents is introduced every 3 years. This design also ensures continuity of the SLID 

sample. Every panel includes about 30,000 adult individuals, members of about 15,000 

households. 

The sampling frame of the Canadian Labour Force Survey (LFS) is used for the 

SLID. Moreover, tlle samples for SLID are selected from the monthly LFS. The Statistics 

Canada guide to SLID points out that "the LFS sample is drawn from an area frame and 

is based on a str.1tified, multi-stage design that uses probability sampling. The total 

sample is composed of six independent samples, called rotation groups, because each 

month one sixth of the sample (or one rotation group) is replaced" (Statistics Canada 

2004). Two rotaticn groups of the LFS constitute a SLID panel. 

SLID data collection is by computer-assisted interviewing by telephone. At the 

beginning of eaclt panel, background information about respondents is collected. The 

2 
Excluding residents of Yukon, Northwest Territories and Nunavut, residents of institutions and persons 

living on Indian reserres. These restrictions remove less than 3% of the population. 
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following 6 regular interviews have a split format with labour topics covered in January 

and income topics covered in May. In both cases, questions refer to the previous calendar 

year. The income .nterview is scheduled in May to take advantage of the income tax 

filing period wher respondents are expected to be more familiar with their income. 

Usually, over 80% of respondents agree to provide access to their administrative income 

tax records .. 

3.2. Variables 

Health, stress and personal income are the variables of primary interest to us. The 

health status variable is derived from the responses to the question "Compared to other 

people [responden1]'s age, how would you describe [respondent]'s state of health? Would 

you say it is ... " with possible answers (1) "Excellent?", (2) "Very good?", (3) "Good?", 

(4) "Fair?", (5) "P1)or?". Hence health has five ordered categories, each corresponding to 

a particular answe1. It is recorded for persons age 16 and over, and is self-reported. 

The questiim: "Would you describe [respondent's] life as ... " having possible 

answers (1) "Ver) stressful?", (2) "Somewhat stressful?", (3) "Not very stressful?", ( 4) 

"Not at all stressful?" defines the stress status variable. It has four ordered categories 

each correspondin ~to a particular answer. Stress is observed for persons age 16 and over, 

and is self-reported. 

The persoral income variable reports annual personal after-tax income, measured 

in Canadian dollcrs in a reference year. Income is continuous and is recorded for all 

respondents of age 16 and over. 

12 
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A description and additional information about the health, stress and income 

variables are provided in Table 1. Tables 2 and 3 offer the transition matrices of health 

and stress over the :wo 6-year-long panels of SLID. 

The set of variables used as controls consists of age, gender, mother tongue, 

immigrant status (immigrant if been in Canada for less than 10 years), educational 

attainment, disability status, family composition, annual labour force status (LFS), 

dwelling tenure ( O' Nner/renter ), rural/urban resident, and region of residence in Canada. 

The choice of the <:ontrols set is standard and conforms with the literature. The complete 

specification of the controls and their summary statistics are presented in Table 4, Panel 

1. 

A potential issue with the health and stress variables is that they are self-reported. 

That characteristic could make them susceptible to subjective interpretation3 (although 

the health question in particular attempts to limit such possibility by requiring a 

comparative evalu1tion). Unlike the Canadian National Population Health Survey, SLID 

does not provide al alternative measure of health or stress. Alternative measures of health 

such as the Health Utility Index (HUI) for example, try to capture respondent's health 

more precisely. This usually is achieved by asking series of questions about specific 

physical and functional characteristics and then aggregating the answers following a 

particular formula In SLID however, there are no auxiliary variables that could serve that 

purpose. 

3 As well as index and cut-point shift issues (Lindeboom and Van Doorslaer 2004) as explained in a later 
footnote. 
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Although s ~If-reported health and stress might be noisier than alternative 

measures, they provide a subjective health or stress assessment. A number of studies 

(Mossey and Shapi·o 1982, Okun et al. 1984, McCallum et al. 1994, Idler and Kasl 1995, 

Idler and Benyamini 1997, Schwarze et al. 2000, Burstrom and Fredlund 2001, Van 

Doorslaer and Ger,ftham 2003 and Banks et al. 2007) find self-assessed health to be a 

predictor of futun: mortality and morbidity once current health conditions and risk 

behaviours are controlled for. These findings suggest that self-reported measures include 

extra information vrhich other measures are incapable of extracting. 

One particular advantage of the SLID is that it provides detailed and highly 

reliable income da1a. This enables us to look specifically at personal income and include 

it as a continuous variable in our analysis. We convert the personal income of every 

respondent to 19S 6 dollar value. Furthermore, we construct an income spline (on a 

logarithmic scale) to study income effects within income categories. That seems 

particularly important since the effect of income may vary over income groups. 

Lastly, there are variables in the list of controls that could potentially have 

mediatory roles in the health-SES relationship. These are disability status and labour 

force participatior status. For example, a low health stock could potentially lead to a 

disability which rr ay affect current personal income negatively and consequently reduce 

the stock of healtb even further. Also, a change in labour force participation status (e.g. a 

transition from fuJ-year employment to part-year employment) caused by a decrease in 

health may potent 1ally result in lower current personal income. These issues however are 

left to future work. 

14 
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3.3. Sample Restrictions and Sub-Samples Design 

For our anaysis the initial longitudinal SLID sample is subjected to a number of 

restrictions. 

Firstly, we impose a time restriction due to the survey design. The questions on 

health and stress s :atus are first asked in 1996. This automatically removes the period 

1993 to 1995 from consideration. Since a panel of three years is regarded as incomplete 

and insufficiently l1mg to be included in the final sample, we employ only the second and 

third panels of the :;LID (years 1996 to 2001and1999 to 2004). 

Secondly, t y including the annual labour force status variable in the analysis, the 

sample is implicitl:r restricted to individuals in the age-range 16 to 69. The reason behind 

that limiting condi:ion is SLID's design which does not provide labour force information 

for respondents of age 70 and over. We further restrict the sample to individuals in the 

age range 20 to (;O. This is targeted at keeping the sample within the age range of 

predominantly active labour force participation, so that we can capture more precisely the 

effects of personal income. 

Thirdly, SLID's sample is subject to unit and item non-response. While unit non­

response is not a ;oncern (since it is handled by Statistics Canada before data release), 

item non-response remains an issue. To resolve it, we exclude cases in which item non­

response is presen :. 

In addition, we limit our analysis to the major income earner of an economic 

family in the first period of each panel. With this restriction we aim to increase the 
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homogeneity of ow sample. In particular, respondents who are not major income earners 

in the first period may be subjected to different health-stress-income effects. 

Individuals who move within the 6-year period of each panel may do so due to 

reasons related to h;:alth, stress or income. To avoid potential bias caused by the inclusion 

of these responden:s, we constrained our sample to persons with an unchanged location 

of residence for the duration of each panel. 

We then pool the observations in the second and third SLID panels. Thus, we 

obtain a 6-year-lotlg panel of 5520 respondents (3647 male and 1873 female). We 

perform se:parate analyses by gender and age-groups (Table 4, Panel 2 offers the 

respective sample sizes). This provides for a more comprehensive description of the 

mediatory effect of stress and overcomes possible issues related to reporting 

h . 4 eterogene1ty . 

Finally, we test for non-random attrition. The test results are discussed below. 

3.4. Methodol [)gy 

3.4.1. Prbcipal Model 

The health-stress and stress-income relationships are modelled using the 

following general Jranger type causal specification: 

4 The concern is that ordered responses on health (and stress) questions may differ across populations or 
even across subgroups of a population. Using the Canadian National Population Health Survey data 
Lindeboom and Van )oorslaer (2004) find evidence of index shifting (a parallel, equal distance and same 
direction shift in the cut-points separating the categories of a variable) and cut-point shifting (a non­
parallel, unequal dis1ance and different direction shift in the cut-points separating the categories of a 
variable) in :self-asses;ed health caused by age and gender. 
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(1) 

(i=l, ... ,N and t=2, ... ,1) 

Here, yit 1epresents the outcome at time t; Yit-I is the one period lagged 

dependent variable. Vector xit-t consists of one period lagged variables, such that 

E(xit&;s) = 0 for dl i, t and s. Vector wit includes time-variant variables with the 

property E(wits;J = 0, again for all i, t and s. Vector zi contains time-invariant 

variables. In this specification, u; is the unobserved heterogeneity component. The error 

term &it is unique for every individual and time, and is assumed to be normally 

distributed,. uncor:elated across individuals and time, and uncorrelated with the 

unobserved heterogeneity parameter. 

One could :hink of specification (1) as a way of obtaining future predicted values 

of the dependent variable. For example, if one is interested in a person's health, then the 

future predicted health status of that individual will be based on their current health 

status, stress status and personal income as well as on their personal socio-economic 

characteristics. 

Specificati1m (1) is employed to construct a health model and a stress model. 

However, as health and stress are categorical variables, specification (1) cannot be 

estimated directly. There are two approaches that can be used in that situation. The first 

approach (followi:ig Mundlak 1978, Heckman 1981, Chamberlain 1984 and Wooldridge 

2005) treats the latent dependent variable as unobservable. Hence the modelling is based 

on the observed 1;ategorical variable defined over the values of the latent. Under this 
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approach, formulation (1) involves a categorical dependent variable on the left-hand side 

and a categorical la ~ged dependent variable on the right-hand side. 

The second approach proposed by Bover and Arellano (1997) also treats the latent 

dependent variable as unobservable. In contrast however, Bover and Arellano estimate a 

dynamic model ir latent form by combining its reduced form with its demeaned 

specification and tt en imposing particular parameter restrictions. 

In this study we apply the first modelling approach. The reason is two-fold. 

Firstly, Bover and Arellano do not present econometric evidence for the applicability 

(and reliability) or their procedure to ordered outcomes. Secondly, their estimator is 

essentially a within-group estimator and hence belongs to the class of the fixed effects 

techniques.. The utilization of a fixed-effects estimation approach in our work is 

impractical because of the characteristics of our regressors. Almost all right-hand side 

variables, includin.~ these of primary interest, are categorical with multiple levels. Hence, 

an application of a fixed-effects estimator would make the transitions over the multiple 

categories of a var able uniquely unidentifiable. 

We re-spe1~ify formulation (1). In particular, yit now stands for the ordered 

categorical outcome whereas the parameter p is substituted by a vector of parameters /!'f 

corresponding to t h.e j categories of the one-period lagged dependent categorical variable 

Yu-1 · 

We use three econometric techniques to estimate the health and stress models. 

These are: (i) a pooled (stacked) ordinary least squares (OLS) with a cardinalized 

dependent variabl1 ~, (ii) a pooled ordered probit (POP), and (iii) a random effects ordered 
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probit (REOP). Tht reason to employ these different types of estimators is to investigate 

to what extent the 1 esults in the study are sensitive to a particular technique and identify 

those findings that are consistent across techniques. 

The three techniques of analysis involve different estimation methods that rely on 

different sets of asrnmptions. Thus, across model comparisons are possible by looking at 

either relative effects (e.g. OLS vs. rest) or average partial effects (e.g. POP vs. REOP). 

Moreover, to ensur~ that the partial effects obtained from the REOP are comparable with 

those from the PO?, we make an adjustment to the REOP regression coefficients using 

the estimated value~ of the formula f3 a = f3 1(1 + CT;) o.s • Here, f3 a is a population average 

estimate, /J is a REOP parameter estimate and (1 +er;) is the estimated total error 

variance in the REOP model. This adjustment is required since the estimated error 

variance in the REOP is not necessarily equal to unity, as is the case for the POP model. 

Finally, Wt~ compute the average partial effects following Wooldridge (2005). 

Specification (1) indicates that both health and stress models have identical wit 

vectors. They include age, family status and educational attainment. Vector zi is also 

identical in both models and includes gender, immigrant status, a mother tongue 

indicator, rural/wban residency, and the region of residence. The xi1_ 1 vector, 

xi1_1 = (x;1t--1,xLPx;1_1 ), however is model specific. In the health model xi1_ 1 is comprised 

of stress status ( xJ1_1 ), the logarithmic-scale linear spline (with 4 nodes5
) of annual 

personal income ( xL1 ), and annual labour force status and disability (both elements of 

5 The nodes of the inrnme spline in terms ofactual income are at 20, 40, 60 and 80 thousand dollars. 
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the xit-l sub-vect1)r); in the stress model xit-l contains health status ( x:1_1 ), the 

logarithmic·-scale linear spline of annual personal income ( xL,) and xit-l as defined 

above. 

3.4.2. Individual Heterogeneity Model 

Two problems could potentially arise in the estimation of (1). Firstly, the error 

term, composed of the individual specific effect u; and the white noise &u, could be 

correlated with one or more of the right-hand side variables through the u; component. 

Secondly, because of the dynamic nature of (1), the dependent variable in the initial 

period (the initial condition) enters the likelihood function. In case the initial condition is 

endogenous and the process modelled is not initially in equilibrium, that may render the 

estimation inconsi~:tent (Heckman 1981 ). 

A popular approach proposed by Mundlak (1978) and Chamberlain (1984) for 

handling the first potential problem is to parameterize the individual effect u;. The 

second problem (given that both the initial condition may well be endogenous and the 

process modelled may be out of equilibrium initially) could be handled in two ways: (i) 

model the initial condition using right-hand side variables and possibly other exogenous 

variables (Heckmm 1981), or (ii) model the distribution of the individual effect u, 

conditional on tre initial value of the dependent variable (Wooldridge 2005). The 

approach propose i by Wooldridge (2005) targets both potential issues and therefore is 

the one we apply. 
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We choose a parametric model for u; of the following form 

(2) 

(i=l, ... ,N) 

where Yi! is the iritial value of the outcome in (1) (y1 stands for a set of coefficients 

corresponding to :he levels of yil ), w i contains the means over T-periods of the 

continuous variablc:s in the wit as well as the means over T-periods of the categorical 

variables in wit ani x~t-l. Also, q1\ is the initial value of the first variable in xit-l (that is 

again, stress in the health model and health in the stress model) and q~ is the initial 

period log-·scale level of annual personal income. The parameter r 2 represents a set of 

coefficients corresponding to the levels of qJ1 • Here, v; - N(O, <J";) and is independent of 

all other right-hanc. side variables by assumption. 

This partic Jlar formulation of (2) conforms with the specifications used in the 

literature (Chamberlain 1984, Contoyannis et al. 2004, Wooldridge 2005) except for the 

q J1 and q ;; components. The inclusion of q :1 is based on the state-persistence of both 

health and stress; Tables 2 and 3 provide evidence of that. Then controlling for the initial 

condition of stres:; in the health model and the initial condition of health in the stress 

model would allow for correlation between the individual effect and the respective initial 

value. Presumably, that would eliminate the correlation between the individual 

component u; and x:1_ 1 • 
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Having q ;~ in (2) is a similar way of taking out the correlation between the 

individual compomnt u; and xL1 • Theory suggests the use of permanent income instead 

of the initial period level of annual personal income. While permanent income is not 

available in the SUD, we can proxy it as the mean over the T-periods of the annual 

personal income th:it we observe. The problem with that approach is the relatively short 

time-span of our panel (T = 6 years). It is conceivable that if included, this proxy would 

raise concerns about multicollinearity. 

Finally, we combine (1) and (2) and estimate the resulting equation using the 

same econometric techniques as the ones employed earlier for the estimation of 

specification ( 1) al' me. 

3.4.3. Am~iliary Model 

Under the assumption that the model of the unobserved individual effect is 

correctly specifiec l, all estimators from the previous section will provide consistent 

coefficient estim<:tes. There is however the possibility that the model for u; 1s 

misspecified. 

To provid~ an alternative view of the health-stress and stress-income inter­

temporal associatbns, we employ a Granger type causal model with full lag structure of 

the following fornt 
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T-1 T-1 (3) 
Y;T = LPrYit + Lx:/Pr +x:T-1P1 +wiTO+£;T 

t=I t=l 

(i=l, ... ,N). 

In this specificatio 1, vector x:/ has the following elements: in the health model, x:/ 

includes stress status and the logarithmic-scale linear spline of annual personal income; in 

the stress model, (:/ contains health status and the logarithmic-scale linear spline of 

annual personal income. The vector x:T-• is composed oflabour force status and disability 

in the period T-1 ru td w iT includes the full set of controls in period T. 

We estima1e the health and stress specifications of (3) by employing clustered 

(within an individual) OLS and ordered probit (OP) estimators. 

By exhaust[ng the time dimension of the data, and hence essentially estimating a 

cross-sectional-type model, we aim to obtain one-period-lag filtered effects. Thus, the 

interpretations oft 1e estimates of ( 1) and (3) are substantially different. Here, we address 

the question whetb er a link between the variables of interest exists over the last two years 

of the panel, conditional on their entire observed history. 

A potentia: problem that could plague this typical Granger-causal formulation is 

the unobserved l.eterogeneity which, clearly, we do not control for. Despite that 

limitation howeve ·, the additional perspective that (3) provides is of comparative interest. 

Moreover, this apJroach to a certain extent mimics the modelling approaches employed 

in other studies on stress. 
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4. Results 

We first look at the results from the health and stress estimations that do not 

involve a model cf the individual component. The coefficient estimates of previous 

period income, health and stress on current period health and stress are presented in 

Tables 5 to 7, separately for men and women. Table 5 shows the OLS estimates, while 

Tables 6 and 7 pre~.ent the estimates of the effects on the latent health and stress obtained 

from the POP and REOP models, respectively. 

For both mi~n and women, reporting a lower level of general stress (less stress) is 

inter-temporally associated with lower future latent health, hence better future health; as 

health is coded f·om (1) "excellent" to (5) "poor", a negative coefficient estimate 

indicates higher health than the one reported by the reference group (major income 

earners indicating ·,rery stressful life). This finding of a clear gradient (relative to the base 

group) in the stre:;s effect is consistent across econometric techniques (Tables 5 to 7, 

Columns 1 and 2) Furthermore, all estimates are statistically significant at conventional 

levels (p<0.05)6
. 1be results also show that the effect of stress on future health is larger 

(approximately do1ble) for females than for males. 

Wt~ now look at the results obtained from the stress model (Tables 5 to 7, 

Columns 3 and 4), and more specifically to the estimates of the effect of personal income 

on future stress. ~;urprisingly, we find (consistently across techniques) that a marginal 

increase in income for those in the middle income range - i.e. those whose annual 

personal income is in the $40-60,000 range, is inter-temporally associated with an 

6 All tests for signific: mce in this thesis are two-tailed. 
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increase in future s1ress; as stress is coded from (1) "very stressful life" to (5) "not at all 

stressful life", a ne ~ative coefficient estimate indicates higher stress. This effect is very 

similar across gene ers and is statistically significant (p<0.05). Changes in income over 

the rest of the income groups have no statistically significant impact on future stress. 

(Although :some e~timates are occasionally significant within a particular model, their 

significance is not 1 obust across models.) 

We next estimate the health and stress models separately for the under-40 and 

over-40 age-group; by gender. Thus, we investigate whether the effects of stress on 

future health (Tab e 8) and income on future stress (Table 9) vary with age. Each of 

Tables 8 and 9 reports the estimated effects obtained from the application of the three 

econometric techniques in a separate pane and over gender and age-group. 

For the health model and male sample, our findings show that reporting lower 

stress levels (again relative to the base group of those reporting very stressful life) is 

associated with better future health in both age groups. However, the effect of stress in 

the older age-group is stronger (with very few exceptions) and consistently statistically 

significant across estimators. We observe a similar pattern in the female sample. The 

across gender-age· group comparisons support our earlier finding that the effects of stress 

on future health ar;: larger for women. 

The result~ from the stress model (Table 9) reveal that a unit increase in income 

for men in the mi idle income range is associated with an increase in future stress. This 

effect is statistically significant and consistent across techniques. It is also very similar in 

magnitude for both age-groups (slightly higher for the over-40 group). We see a similar 
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direction of the effoct of income for those men who are over 40 years old and whose 

annual income is alove $80,000; the estimate here is larger than the estimate for the $40-

60,000 group. 

In tb.e femde sample (Table 9, Columns 3 and 4) we do not observe a well 

established pattern of significance across estimators. Just as for men, the results indicate 

that an increase in • ncome is associated with in increase in future stress for women in the 

middle inc:ome gmup; for women, however, most estimates are only marginally 

significant (p<.1 O} The magnitudes of the effects in that income range are again very 

similar across female age-groups, and similar also to the corresponding male age-group 

estimates. 

We next re· estimate the models of health and stress to incorporate the formulation 

of the unobserved heterogeneity component. Tables 10 to 12 summarize our results. As 

before, Table 10 offers the OLS, while Tables 11 and 12 present the POP and REOP 

estimates, respectvely. Once again, the models are fitted to both gender samples 

separately. 

With the heterogeneity modelling, the results follow the same pattern as before. 

For genders, lowe: stress is inter-temporally related with better future health. There is a 

well established gradient in the effect of stress on health status for both men and women 

and the estimates ll"e significant at conventional levels across estimation techniques (the 

only exception is 1he REOP estimate of Not at all Stressful, -0.078, which is significant at 

the 10% level). We also observe that the stress effect is once again higher in the female 

sample. 
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The stress model results (Tables 10 to 12, Columns 3 and 4) re-confirm our 

previous surprising finding that an increase in income for individuals having an annual 

personal income between $40,000 and $60,000 is inter-temporally associated with higher 

future stress. Again, the estimates are statistically significant across estimators. The 

magnitudes of the effects are slightly larger for women. 

The gender-age-group results from the health and stress model estimation are 

presented in Table~ 13 and 14. The organization of the tables follows the structure of 

Tables 8 and 9. E,y looking at the first two columns of Table 13, the health model 

estimation results for men, we see that although there is some evidence of a gradient in 

the effect of stre~:s on future health in the under-40 age group, the estimates are 

predominantly insignificant. In the over-40 sample, by contrast, the majority of effects 

are significant at lrnst at the 10% level. However, one could hardly find evidence (across 

techniques) of a vrell established gradient. In the female sample (last two columns of 

Table 13) we see a more familiar pattern: a well established gradient, significance of 

effects at conventional levels (except for the case of REOP, under-40 group) and, overall, 

larger stress estim~tes in the over-40 age group. 

The result~ from the stress model (Table 14) reproduce broadly our previous 

unexpected findin:~s for the effect of income on future stress (Table 9). Here, however, 

we find no statisti ~ally significant effect of income on stress in the under-40 age groups 

for either gender. In the sample of over 40 year old men, only a marginal change in 

income of the rr. iddle income group has a statistically significant effect on stress 
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(p<0.05). The samt: is valid for the female sample with the exception that the effect is 

marginally signific~nt. That estimate for women is also slightly larger in magnitude. 

Compared to the estimates from the models that do not involve a model of the 

individual compom:nt (Tables 5 to 9), we see that all effects here (Tables 10 to 14) are 

smaller in magnitude (with very few exceptions). This suggests that our heterogeneity 

model is picking up variation, and that failing to control for the effect of the individual 

component may le<:d to inconsistent estimates. 

Before turn ng our attention to the results from the auxiliary model, we look at the 

marginal effects of current stress on excellent future health (Table 15) and the marginal 

effects of income cin the highest future stress category, Very Stressful (Table 16). Tables 

15 and 16 have two parts; Part A corresponding to an estimation without, and Part B 

with, the model of the individual component. Each part lists the marginal effects of the 

POP and REOP models by gender. 

The estima:es offer no additional surprises: Table 15 shows that those individuals 

who report lower stress levels have a higher probability of reporting excellent future 

health than those individuals who report being in the highest stress category. The 

magnitudes of the effects across models within a gender group are very similar (e.g. 

Table 15, Part A). There is a clearly established gradient in the marginal effects for both 

men and women, irrespective of whether we control for the individual component or not. 

When we do control for it, the marginal effects are smaller. Again, the female sample 

estimates dominat ~ those from the male sample for a particular estimator. Significance of 

the effects is only an issue in the REOP case, male sample, when we control for 
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heterogeneity (Table 15, Part B, Column 3). We see that in this case, only two of the 

three estimates are 1 narginally significant. 

The results presented in Table 16 show that a marginal increase in income of 

those individuals in the middle income group is associated with an increase in the 

probability of reporting the highest stress level in the next period. This finding is 

consistent across models and genders. The magnitude of this effect is very similar for 

both men and women and is practically unaffected by whether we control for 

heterogeneity or not. The significance of the estimates remains unchanged across 

specifications. An exception is the significance of the estimates for the female sample 

which appear to b' sensitive to the specification (Table 16, Part A, Column 4 and Table 

16, Part B, Colurm 4). All of the remaining income group estimates, as usual, are 

insignificant. 

We now cc nsider the results from our auxiliary model (Tables 17 and 18). Once 

again, this model s looking at whether stress is inter-temporally associated with health 

and whether income is inter-temporally associated with stress over the last two years of 

our 6-year-long sc:mple, conditional on the last year controls and the observed history 

(years 1through4:1 of health, stress and income. 

Tables 17 md 18 are organized in the same fashion as Tables 5 and 6. Table 17 

offers the ·estimat' s from the cardinalized models of health and stress, whereas Table 18 

presents the results from the OP estimator. The models are fitted separately to the male 

and female sampks. 
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For both me11 and women, reporting the lowest level of stress (Not at all Stressful) 

is associated with a better future health, compared to the reference group (here again, the 

reference group is <ell individuals who indicate the highest level of stress). That effect is 

consistent across models (Tables 17 and 18, Columns 1 and 2) and is significant at least 

at the 10% level. In the female sample, there is also some evidence of a gradient in the 

impact of stress. In addition, the estimates for women are again greater in magnitude. 

Unlike all :mr previous findings, the results for women do not support the 

hypothesis that income is inter-temporally related with stress. Over all specifications, the 

income estimates aie insignificant (Tables 17 and 18, Column 4). By contrast, in the male 

sample (Tables 17 and 18, Column 3) we repeatedly find that a marginal increase in 

income for those in the middle income category is associated with an increase in future 

stress. Moreover, that effect is not only high in magnitude (compared to all our previous 

results) but is also highly significant (p<0.01)7
• 

Finally, we test for non-random attrition following Verbeek and Nijman (1992). 

First, we limit our dynamic modelling to the first three years of our sample. We then add 

dummies capturing attrition over the last three time periods to our models and re-estimate 

them. The results do not suggest that attrition is a serious issue in our analysis. The 

attrition dummies are only occasionally significant and our main results are not 

significantly affect1:d by their inclusion8
• 

7 The results are not significantly affected by the inclusion of the SLID sampling weights in the estimation. 
8 

Full results are avail< ble from the author on request. 
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5. Discussion 

We now look at our findings in the context of our research question of whether 

general stress is a pathway in the SES-health relationship. To establish the mediatory role 

of stress, our resul:s have to provide evidence of an inter-temporal link from stress to 

health and from inc Jme to stress that is consistent with a positive SES-health gradient. 

For both m: 1le and female samples and across all specifications we find a link 

between stress and health (Tables 5 to 7, 10 to 12, 17, and 18). Reporting lower stress 

level, compared to the base-group, was shown to be inter-temporally associated with 

higher future healtl (and an increasing probability of reporting excellent future health). 

This effect was alsc shown to be greater in magnitude for women. The gender-age group 

analyses (Tables 8, 9, 13 and 14) suggested that stress has a significant effect on the 

health of those mer who are over the age of 40. That was not the case for women. For 

them, stress mattered irrespective of age and its effect was, overall, stronger for the over-

40 age group. 

On the inco:ne-stress side, the results from the principal specifications and full 

gender samples suggested consistently that an increase in income for all individuals in the 

middle income rang~ (Tables 5 to 7 and 10 to 12) is correlated with an increase in future 

stress. The magnitules of this effect were very similar in both gender samples. Income 

was not found to have a significant effect on stress in any other income category. The 

results from the gender-age analyses (Tables 8, 9, 13 and 14) showed that these findings 

were valid only for men and women in the over-40 age group. Again, no income category 

estimate was signific :ant in the under-40 age groups. 
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Our results suggest that while the association between stress and health is 

relatively strong an i has the expected negative direction (lower stress is inter-temporally 

associated with bet:er health) for both men and women, an association between income 

and stress is found only for the group of men who are over the age of 40 and whose 

personal income is in the middle income range. Moreover, the direction of the latter 

effect implies that an increase in income is associated with higher future stress. That 

positive association is surprising and suggests a wrong direction for the SES-health 

gradient. Thus, we find little evidence of a mediatory role of general stress in the SES­

health relationship. 

Clearly, ow conclusions on the mediatory role of stress are driven by the results 

from the income-stress models. The insignificant effects for both gender samples of 

major income eam~rs and the wrong direction of the effects for the group of males over 

40 and in the middle income range are surprising. A likely reason for our findings could 

be that general stress is dominated by socio-economic characteristics other than personal 

income. Thus, a relatively small change in income may have a marginal impact on stress. 

Also, males over LO with middle-group income may work longer hours or take heavier 

workloads to earn more income. Those choices could be associated with higher future 

stress. These and o :her possible reasons for our findings are subject to future study. 

6. Conclusion 

In this pap~ r we investigate whether general stress is a mediator in the SES-health 

relationship. We me a 6-year long panel of the Canadian Survey of Labour and Income 
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Dynamics and find little evidence that stress plays the role of a pathway. While our 

results suggest a st·ong negative association between stress and health for both men and 

women, they provide little support to the hypothesis of a significant effect of income on 

stress, consistent w 1th the direction of the SES-health gradient. 

Our finding) are not entirely consistent with other findings in the stress literature. 

Unlike other studie; (Mulatu et al. 2002, Grzywacz et al. 2004, Orpana and Lemyre 2004, 

Orpana et al. 200T1, we find little evidence that stress plays the role of a mediator. One 

possible reason for that difference could be our sample: we are analyzing only major 

income earners; other studies do not impose that restriction. Also, the estimation 

approach employed in our work substantially differs from that utilized in other relevant 

research. 

In the futur1~ work, it would be interesting to employ a health survey, such as the 

Canadian National Population Health Survey. It could help provide further insights into 

the mediatory role of stress and assess the generality of our findings. 

Following 1he literature, we could broaden the analysis by looking at different 

stressors and inve~:tigate their particular mediatory roles. The application of dynamic 

techniques involvirg simultaneous modelling would be a natural estimation approach. 

Finally, as 'Ne have previously suggested, indicators such as disability status and 

labour force partkipation could potentially have mediatory roles in the health-SES 

relationship. Studying these possibilities is an additional attractive avenue of future work. 
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Appendix 

Table 1. DESCRIPTION OF 
THE HEALTH, STRESS AND INCOME VARIABLES 

Variable 

Self-Assessed Health 

Self-Reported Level 
of Stress in One's Life 

Short Variable Name 

Health 

Stress 

Natural Logarithm of Income 
Personal Yearly Income 

Description 

Health has five ordered categories: Excellent, Very 
good, Good, Fair and Poor, coded (1) to (5), where (1) 
is Excellent and (5) is Poor 

In all regressions where Health is an independent 
variable, Excellent Health is the reference category 

Stress has four categories: (Life is) Very stressful, 
Somewhat stressful, Not very stressful and Not at all 
stressful, coded (1) to (4), where (1) is Very stressful 
and (4) is Not at all stressful. 

In all regressions where Stress is an independent 
variable, Very stressful is the reference category 

Income is the natural logarithm of the Personal Yearly 
Income. 

Income enters in two ways in the health and stress 
models: as a log-scale personal yearly income spline 
and as a log-scale personal yearly income in base year 
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Table 2. TRANSITION MATRIX OF 
SELF-ASSESSED HEALTH 

(IN PERCENTAGES, OVER 6 YEARS) 

Future Health 

Curren • Health Excellent Ver_y__ Good Good Fair 

Excellent 54.3 33.6 10.5 1.3 
Very G)od 19.1 55.4 22.0 3.1 
Good 
Fair 

Poor 

Total 

8.5 32.1 47.4 10.2 
3.4 12.9 30.6 41.6 
1.4 4.2 11.5 27.1 

23.8 39.3 25.8 8.0 

Table 3. TRANSITION MATRIX OF 
SELF-REPORTED LEVEL OF STRESS IN LIFE 

(IN PERCENTAGES, OVER 6 YEARS) 

Future Stress 

Somewhat Not Very 

Poor 

0.3 
0.4 
1.8 

11.4 
55.8 

3.1 

Not 
Current . 3tress Ver_y__ Stressful Stressful Stressful Stressful 

Very Stri~ssful 49.5 41.6 7.0 1.9 
Somewt at Stressful 13.1 68.7 15.0 3.2 
Not Ver) Stressful 5.0 38.7 44.2 12.1 
Not Stre :;sful 3.4 22.6 34.9 39.1 

Total 16.7 54.1 21.7 7.5 
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Table 4. SUMMARY STATISTICS 

Panel 1. Summary Statistics of the Control Variables 

Variable Variable Category Mean 
Standard 
Deviation 

_ !-_C?9{~~~9!!1~1- _________ . ___________ -~~y~I- _____________________________________________________ ~:~_Q ________ ~ :9~- ___ _ 
Education: Less than high school a 0.18 0.38 

High school graduate 0.17 0.38 
Post-secondary non-university degree 0.50 0.50 

_________________________ . ____________ l:l!1JY~!~J!Y _9~<!~!l_<!t~ _______________________________________ 9: ~ -~ ________ 9:??. ___ _ 
_ Ag~ ____________________ . ______________________________________________________________________ ~~ ~~~ ________ §!: 9~ ____ . 
Family Composition: Unattached individual in one person household a 0.15 0.36 

Unattached individual in multi-person household 0.03 0.16 
Married or common-law couple/no children 0.22 0.42 
Married or common-law couple with children b 0.40 0.49 
Female lone-parent with children b 0.05 0.21 
Male lone-parent with children b 0.02 0.13 

_________________________ . ____________ Q!~~r_ ~~1)9_~l~ _t<!~i!y _ty.RE?~ ______________________________ 9: ~ -~ ________ 9:?~ ___ _ 
Labour Force Status: Employed all year 8 0.74 0.44 

Unemployed all year 0.01 0.09 

Not in the labour force all year 0.13 0.34 
Employed part-year, unemployed part-year 0.05 0.21 
Employed part-year, not in labour force part-year 0.04 0.18 
Unemployed part-year, not in labour force part-year 0.01 0.08 

_______________ .. _________ . ___________ -~~Pl9Y~~c !l-~~~pJ9y_~~ -~I)~ fl_C?t !~ _19_~<?~!_tC?~~E?- __________ 9:9~ ________ 9: ~ _:3_ ____ . 

Gender: Male 0.67 0.47 
Female 0.33 0.47 ---------------·---------- ·---------------------------------------------------------------------------------------------

Province/Region of Rei ;idence: Atlantic Provinces a 

Quebec 
Ontario 

0.08 
0.30 
0.36 

0.27 
0.46 
0.48 

Prairie Provinces 0.15 0.36 

---------------. --------- . ------------~~i!!~~ _ 9~1!J_~_~i_B: _ ----------------------------------------_ 9: ~ _1 _ ------_ 9: ~-1- ----
Size of Area of Reside1 ice: Rural a 

Urban with less than 100,000 residents 
0.20 
0.39 

0.40 
0.49 

______________________________________ l:lr~.a:~ _\Y!tl'! ~'{~f _th.<!l)_ 19_Q . .QQ9_~E?~!~~~t~ ___________________ 9:~_1 _________ 9:~~ ___ _ 
Disability: Yes a 0.21 0.41 

--------------------------------------~9- -------------------------------------------------------_ 9: ?_~ --------9:~_1_ ----
Dwelling Tenure: Owner 0 

Renter 

Continues on next page 
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(1) (2) (3) (4) 

Mother Tongue: English a 0.58 0.49 
French 0.29 0.46 
Other 0.13 0.34 -----------------------------------------------------------------------------------------------------------------------· 

Immigrant: 

Notes: 
a. Reference category 

No 0 

Yes 

b. All children under the age of 25 

Fanel 2. Sample Sizes by Gender and Age-Groups 

Ages 

Genc~le_r~~~~~~~--'-A~ll~~~~B~el~ow"-'--'4~0~~-0~v~e_r_4_0~ 

Men 3647 1411 2236 

Worren 1873 743 1130 
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Table 5. OLS (CARDINAL) MODELS OF HEALTH, STRESS 
WITHOUT HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Level Males Females Males Females 

Income: ·: 20,000 -0.011 -0.019 0.007 -0.0001 

(0.014) (0.017) (0.013) (0.015) 

20-40,000 -0.025*** -0.018** 0.001 -0.006 

(0.007) (0.007) (0.006) (0.006) 

40-60,00C -0.015*** -0.012* -0.013*** -0.015*** 

(0.004) (0.007) (0.003) (0.006) 

60-80,00C 0.003 -0.038* -0.009 0.017 

(0.007) (0.020) (0.006) (0.018) 

:> 80,000 -0.003 -0.003 -0.018* 0.035 

(0.011) (0.031) (0.010) (0.030) 

Health: Very Good 0.440*** 0.482*** -0.016 -0.075*** 

(0.016) (0.023) (0.013) (0.018) 

Good 0.884*** 0.924*** -0.070*** -0.166*** 

(0.020) (0.029) (0.016) (0.021) 

Fair 1.448*** 1.527*** -0.140*** -0.244*** 

(0.035) (0.048) (0.026) (0.033) 

Poor 2.078*** 2.106*** -0.326*** -0.441 *** 

(0.066) (0.067) (0.046) (0.052) 

Stress: Somewh< 1t Stressful -0.057*** -0.127*** 0.432*** 0.392*** 

(0.018) (0.024) (0.018) (0.022) 

Not very : >tressful -0.123*** -0.207*** 0.916*** 0.888*** 

(0.021) (0.028) (0.022) (0.029) 

Not at all Stressful -0.174*** -0.303*** 1.305*** 1.300*** 

(0.029) (0.041) (0.033) (0.049) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a lo ~arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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TalJle 6. POOLED ORDERED PROBIT MODELS OF 
HEALTH AND STRESS WITHOUT HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Level Males Females Males Females 

Income: ·~ 20,000 -0.012 -0.022 0.017 -0.002 

(0.019) (0.023) (0.022) (0.025) 

20-40,00C -0.032*** -0.024** 0.001 -0.011 

(0.009) (0.010) (0.010) (0.011) 

40-60,00C -0.021*** -0.019* -0.022*** -0.026** 

(0.006) (0.010) (0.006) (0.010) 

150-80,00C 0.005 -0.060* -0.016 0.032 

(0.011) (0.033) (0.011) (0.031) 

:> 80,000 -0.005 -0.012 -0.037** 0.055 

(0.016) (0.054) (0.018) (0.050) 

Health: Very Goo,j 0.692*** 0.779*** -0.025 -0.125*** 

(0.027) (0.039) (0.022) (0.030) 

Good 1.272*** 1.362*** -0.116*** -0.291*** 

(0.032) (0.048) (0.025) (0.036) 

Fair 1.944*** 2.087*** -0.223*** -0.427*** 

(0.051) (0.075) (0.043) (0.058) 

Poor 2.769*** 2.907*** -0.543*** -0.789*** 

(0.100) (0.110) (0.083) (0.100) 

Stress: Somewhc: t Stressful -0.076*** -0.177*** 0.806*** 0.767*** 

(0.024) (0.033) (0.035) (0.046) 

Not very : >tressful -0.169*** -0.297*** 1.547*** 1.566*** 

(0.029) (0.040) (0.042) (0.058) 

Not at all Stressful -0.238*** -0.429*** 2.095*** 2.155*** 

(0.042) (0.062) (0.057) (0.088) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a lo! 1arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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Table 7. FANDOM EFFECTS ORDERED PROBIT MODELS OF 
HEALTH AND STRESS WITHOUT HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Level Males Females Males Females 

Income: ·~ 20,000 -0.003 -0.025 0.007 0.002 

(0.020) (0.024) (0.021) (0.025) 

:W-40,00C -0.040*** -0.033*** -0.002 -0.004 

(0.012) (0.013) (0.012) (0.014) 

40-60,00C -0.020*** -0.018 -0.030*** -0.029** 

(0.008) (0.013) (0.008) (0.013) 

130-80,00C 0.007 -0.078** -0.015 0.041 

(0.014) (0.036) (0.014) (0.037) 

:> 80,000 -0.001 0.013 -0.027 0.066 

(0.021) (0.056) (0.021) (0.056) 

Health: Very Gooj 0.263*** 0.462*** -0.021 -0.119*** 

(0.030) (0.048) (0.026) (0.036) 

Good 0.484*** 0.788*** -0.100*** -0.274*** 

(0.041) (0.073) (0.030) (0.043) 

Fair 0.810*** 1.286*** -0.194*** -0.408*** 

(0.061) (0.100) (0.047) (0.064) 

Poor 1.293*** 1.886*** -0.491 *** -0.717*** 

(0.094) (0.140) (0.082) (0.095) 

Stress: Somewhi 1t Stressful -0.078*** -0.161*** 0.324*** 0.359*** 

(0.029) (0.037) (0.035) (0.047) 

Not very : 5tressful -0.140*** -0.276*** 0.647*** 0.783*** 

(0.034) (0.045) (0.047) (0.068) 

Not at all Stressful -0.184*** -0.368*** 0.842*** 1.090*** 

(0.046) (0.068) (0.064) (0.095) 

Ji+ p/(1- p) 1.224 1.136 1.219 1.173 

Notes: 
1. Coefficient estimates are population average 
2. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
3. Income is a lo~arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income 
4. pis the estimate of the intra-class correlation. 
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Table 8. HEALTH MODEL: ALL ESTIMATORS, GENDER SAMPLES BY 
AGE-GHOUPS, WITHOUT HETEROGENEITY MODELLING 

Health Model 

Lagged Males Females 

Variable Variable Leve I Under40 Over 40 Under40 Over40 

OLS (Cardinal) Model 

Stress: Somewhat Stressful -0.036 -0.069*** -0.137*** -0.123*** 
(0.027) (0.023) (0.038) (0.030) 

Not very ~ :tressful -0.091*** -0.137*** -0.170*** -0.234*** 

(0.033) (0.027) (0.043) (0.037) 

Not at all : :>tressful -0.155*** -0.176*** -0.218*** -0.340*** 

(0.051) (0.036) (0.069) (0.052) 

Pooled Ordered Probit Model 

Stress: Somewhat Stressful -0.050 -0.090*** -0.190*** -0.173*** 
(0.040) (0.031) (0.054) (0.042) 

Not very ~ ltressful -0.132*** -0.183*** -0.245*** -0.335*** 
(0.049) (0.037) (0.063) (0.053) 

Not at all 3tressful -0.232*** -0.233*** -0.318*** -0.482*** 
(0.079) (0.050) (0.110) (0.076) 

Random Effects Ordered Probit Model 

Stress: Somewhc: t Stressful -0.066* -0.081*** -0.154*** -0.170*** 
(0.046) (0.037) (0.058) (0.047) 

Not very l >tressful -0.109** -0.150*** -0.192*** -0.340*** 
(0.055) (0.044) (0.073) (0.058) 

Not at all Stressful -0.217*** -0.162*** -0.207* -0.460*** 
(0.083) (0.057) (0.120) (0.081) 

Note: Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, • p<0.1 
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Table 9. STRI:ss MODEL: ALL ESTIMATORS, GENDER SAMPLES BY 
AGE-GHOUPS, WITHOUT HETEROGENEITY MODELLING 

Panel 1. OLS and Ordered Probit Estimates 

Stress Model 

Lagged Males Females 

Variable Variable Level Under40 Over40 Under40 Over40 

OLS (Cardinal) Model 

Income: < 20,000 0.019 -0.005 -0.041** 0.009 

(0.020) (0.016) (0.019) (0.018) 

20-40,00C -0.009 0.006 -0.014 -0.001 

(0.009) (0.008) (0.010) (0.008) 

40-60,00( 1 -0.011** -0.014*** -0.017* -0.014* 

(0.005) (0.004) (0.010) (0.007) 

60-80,00(1 -0.020** -0.003 -0.009 0.024 

(0.010) (0.008) (0.037) (0.020) 

> 80,000 0.006 -0.028** 0.017 0.036 

(0.017) (0.011) (0.035) (0.036) 

Pooled Ordered Probit Model 

Income: < 20,000 0.043 -0.006 -0.074** 0.014 
(0.037) (0.026) (0.031) (0.031) 

20-40,001) -0.017 0.010 -0.026 -0.002 

(0.015) (0.012) (0.017) (0.014) 

40-60,001) -0.020** -0.023*** -0.032* -0.022* 

(0.009) (0.007) (0.018) (0.012) 

60-80,0QI) -0.040** -0.005 -0.014 0.043 
(0.020) (0.013) (0.073) (0.032) 

> 80,000 0.010 -0.056*** 0.033 0.054 

(0.033) (0.021) (0.069) (0.057) 

Notes: 
1. Standard errori. in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a lo!1arithmic-scale linear spline of annual personal income and the coefficient estimates 

are elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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Panel 2. Random Effects Ordered Probit Estimates 

Stress Model 

Lagged Males Females 

Variable Variable Leve I Under40 Over40 Under40 Over40 

Random Effects Ordered Probit Model 

Income: < 20,000 0.019 -0.008 -0.061 0.016 

(0.038) (0.026) (0.055) (0.028) 

:W-40,00C -0.018 0.008 -0.019 0.004 

(0.020) (0.015) (0.022) (0.017) 

40-60,00C -0.025** -0.032*** -0.026 -0.029** 
(0.013) (0.010) (0.023) (0.016) 

130-80,00C -0.040* -0.003 -0.001 0.055 
(0.026) (0.017) (0.068) (0.044) 

:> 80,000 0.012 -0.046** 0.018 0.068 

(0.040) (0.025) (0.130) (0.062) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a log uithmic-scale linear spline of annual personal income and the coefficient estimates 

are elasticities. · 1he income intervals are closed on the left and refer to the values of actual income. 
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Table 10. OLS (CARDINAL) MODELS OF HEALTH, STRESS WITH 
HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Level Males Females Males Females 

Income: ·~ 20,000 -0.016 -0.009 0.001 -0.008 

(0.014) (0.016) (0.013) (0.014) 

:W-40,000 -0.014* 0.007 0.003 -0.008 

(0.008) (0.008) (0.007) (0.007) 

40-60,00C -0.016*** -0.008 -0.009** -0.014** 

(0.004) (0.007) (0.004) (0.006) 

60-80,00C 0.003 -0.038* -0.007 0.017 

(0.008) (0.019) (0.006) (0.019) 

:> 80,000 -0.004 0.005 -0.013 0.037 

(0.011) (0.031) (0.010) (0.030) 

Health: Very Goo:l 0.326*** 0.363*** 0.004 -0.062*** 

(0.017) (0.024) (0.014) (0.019) 

Good 0.671*** 0.669*** -0.028* -0.116*** 

(0.022) (0.031) (0.017) (0.023) 

Fair 1.093*** 1.076*** -0.077*** -0.158*** 

(0.037) (0.053) (0.029) (0.037) 

Poor 1.605*** 1.538*** -0.232*** -0.326*** 

(0.070) (0.076) (0.050) (0.060) 

Stress: Somewh< 1t Stressful -0.045** -0.113*** 0.351*** 0.290*** 

(0.019) (0.025) (0.018) (0.022) 

Not very . 3tressful -0.075*** -0.162*** 0.717*** 0.698*** 

(0.023) (0.030) (0.023) (0.030) 

Not at all Stressful -0.081*** -0.220*** 1.048*** 1.064*** 

(0.031) (0.043) (0.034) (0.052) 

Notes: 
1. Standard error! in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a lo ~arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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Tab:e 11. POOLED ORDERED PROBIT MODELS OF 
HEALTH AND STRESS WITH HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Leve I Males Females Males Females 

Income: < 20,000 -0.020 -0.011 0.008 -0.016 

(0.020) (0.023) (0.022) (0.024) 

20-40,00C -0.019* 0.012 0.006 -0.016 

(0.011) (0.012) (0.011) (0.012) 

40-60,00C -0.023*** -0.013 -0.016** -0.024** 

(0.006) (0.011) (0.006) (0.011) 

60-80,00C 0.004 -0.062* -0.012 0.033 

(0.011) (0.033) (0.011) (0.033) 

:> 80,000 -0.007 0.001 -0.028 0.061 

(0.017) (0.055) (0.019) (0.051) 

Health: Very Gooj 0.536*** 0.614*** 0.006 -0.106*** 

(0.027) (0.040) (0.023) (0.033) 

Good 1.001 *** 1.034*** -0.050* -0.208*** 

(0.033) (0.050) (0.028) (0.042) 

Fair 1.523*** 1.543*** -0.125*** -0.290*** 

(0.053) (0.079) (0.048) (0.067) 

Poor 2.235*** 2.241*** -0.405*** -0.605*** 

(0.100) (0.120) (0.090) (0.110) 

Stress: Somewhc: t Stressful -0.062** -0.163*** 0.674*** 0.588*** 

(0.027) (0.037) (0.035) (0.045) 

Not very ! >tressful -0.104*** -0.241*** 1.244*** 1.254*** 

(0.033) (0.045) (0.043) (0.058) 

Not at all Stressful -0.111** -0.328*** 1.722*** 1.783*** 

(0.046) (0.067) (0.058) (0.090) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a lo11arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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Table 12. JlANDOM EFFECTS ORDERED PROBIT MODELS OF 
HEALTH ,\ND STRESS WITH HETEROGENEITY MODELLING 

Model 

Lagged Health Stress 

Variable Variable Leve I Males Females Males Females 

Income: •: 20,000 -0.006 -0.011 -0.002 -0.010 

(0.020) (0.026) (0.021) (0.026) 

20-40,000 -0.009 0.019 0.003 -0.008 

(0.013) (0.015) (0.013) (0.015) 

40-60,000 -0.021*** -0.008 -0.022*** -0.025** 

(0.008) (0.014) (0.008) (0.014) 

60-80,00C 0.007 -0.085*** -0.009 0.043 

(0.014) (0.038) (0.014) (0.037) 

> 80,000 -0.003 0.035 -0.015 0.072 

(0.021) (0.058) (0.021) (0.056) 

Health: Very Goo,j 0.147*** 0.211*** 0.012 -0.088*** 

(0.029) (0.041) (0.027) (0.039) 

Good 0.272*** 0.305*** -0.029 -0.177*** 

(0.037) (0.054) (0.032) (0.047) 

Fair 0.469*** 0.485*** -0.091** -0.238*** 

(0.055) (0.079) (0.050) (0.072) 

Poor 0.830*** 0.845*** -0.328*** -0.466*** 

(0.091) (0.110) (0.087) (0.110) 

Stress: Somewh< it Stressful -0.063** -0.116*** 0.211*** 0.186*** 

(0.030) (0.040) (0.034) (0.046) 

Not very :)tressful -0.075** -0.170*** 0.395*** 0.470*** 

(0.036) (0.050) (0.044) (0.062) 

Not at all Stressful -0.078* -0.201*** 0.529*** 0.696*** 

(0.049) (0.074) (0.059) (0.087) 

~l+p/(1-p) 1.201 1.197 1.208 1.182 

Notes: 
1. Coefficient estir iates are population average 
2. Standard errors in parentheses; significance levels: ••• p<0.01, •• p<0.05, • p<0.1 
3. Income is a lo ~arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income 
4. p is the estimate of the intra-class correlation 
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Table 13. HEALTH MODEL: ALL ESTIMATORS, GENDER SAMPLES BY 
AGE-GROUPS, WITH HETEROGENEITY MODELLING 

Health Model 

Lagged Males Females 

Variable Variable Level Under40 Over40 Under40 Over40 

OLS (Cardinal) Model 

Stress: Somewha: Stressful -0.042 -0.048* -0.137*** -0.092*** 

(0.029) (0.024) (0.039) (0.032) 

Not very ~ tressful -0.051 -0.088*** -0.155*** -0.165*** 

(0.036) (0.030) (0.045) (0.040) 

Not at all :>tressful -0.085 -0.077** -0.162** -0.248*** 

(0.055) (0.038) (0.074) (0.055) 

Pooled Ordered Probit Model 

Stress: Somewhat Stressful -0.061 -0.063* -0.194*** -0.136*** 

(0.043) (0.034) (0.057) (0.048) 

Not very ~ itressful -0.073 -0.119*** -0.227*** -0.250*** 

(0.055) (0.042) (0.068) (0.060) 

Not at all 3tressful -0.129 -0.101* -0.241** -0.374*** 

(0.086) (0.055) (0.120) (0.084) 

Random Effects Ordered Probit Model 

Stress: Somewhc: t Stressful -0.070* -0.060* -0.131** -0.102** 

(0.048) (0.039) (0.062) (0.053) 

Not very l >tressful -0.053 -0.087** -0.148** -0.189*** 

(0.059) (0.046) (0.079) (0.066) 

Not at all Stressful -0.134* -0.053 -0.093 -0.262*** 

(0.088) (0.059) (0.130) (0.092) 

Note: Standard errors in parentheses; significance levels: ••• p<0.01, •• p<0.05, • p<0.1 
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Table 14. STRH:.SS MODEL: ALL ESTIMATORS, GENDER SAMPLES BY 
AGE-GROUPS, WITH HETEROGENEITY MODELLING 

P~mel 1. OLS and Pooled Ordered Probit Estimates 

Stress Model 

Lagged Males Females 

Variable Variable Level Under40 Over40 Under40 Over40 

OLS (Cardinal) Model 

Income: ·~ 20,000 0.022 -0.012 -0.034* -0.002 

(0.022) (0.016) (0.018) (0.017) 

:W-40,000 0.002 0.004 -0.006 -0.010 

(0.010) (0.009) (0.012) (0.009) 

40-60,00C -0.008 -0.010** -0.007 -0.014* 

(0.006) (0.005) (0.010) (0.008) 

150-80,00C -0.013 -0.003 -0.014 0.025 

(0.010) (0.008) (0.039) (0.021) 

:> 80,000 0.009 -0.022* 0.043 0.026 

(0.018) (0.012) (0.041) (0.037) 

Pooled Ordered Probit Model 

Income: < 20,000 0.049 -0.017 -0.061* -0.004 
(0.041) (0.027) (0.032) (0.029) 

20-40,00(1 0.002 0.007 -0.013 -0.018 
(0.016) (0.014) (0.022) (0.016) 

40-60,0QCI -0.015 -0.017** -0.014 -0.023* 

(0.010) (0.008) (0.020) (0.013) 

60-80,000 -0.027 -0.005 -0.026 0.047 
(0.020) (0.014) (0.077) (0.035) 

> 80,000 0.018 -0.046** 0.084 0.039 
(0.036) (0.022) (0.081) (0.061) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a logarithmic-scale linear spline of annual personal income and the coefficient estimates 

are elasticities. rhe income intervals are closed on the left and refer to the values of actual income. 
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Panel 2. Random Effects Ordered Probit Estimates 

Stress Model 

Lagged Males Females 

Variable Variable Level Under40 Over40 Under40 Over40 

Random Effects Ordered Probit Model 

Income: < 20,000 0.023 -0.020 -0.048 0.0002 

(0.038) (0.026) (0.057) (0.029) 

:W-40,00C 0.003 0.003 -0.004 -0.009 

(0.022) (0.016) (0.025) (0.019) 

40-60,00C -0.017 -0.025-· -0.007 -0.027* 

(0.014) (0.010) (0.024) (0.017) 

60-80,00C -0.027 0.0003 -0.004 0.061 

(0.026) (0.017) (0.069) (0.044) 

> 80,000 0.022 -0.031 0.065 0.056 

(0.040) (0.025) (0.130) (0.063) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a log uithmic-scale linear spline of annual personal income and the coefficient estimates 

are elasticities. · rhe income intervals are closed on the left and refer to the values of actual income. 
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Lagged 

Variable 

Income: 

Stress: 

Notes: 
1. 

2. 
3. 
4. 

Table t:i. MARGINAL EFFECTS OF INCOME AND STRESS 
ON EXCELLENT HEALTH BY MODEL 

A; WITHOUT HETEROGENEITY MODELLING 

Model 

Pooled Ordered Probit RE Ordered Probit 

Variable Level Males Females Males Females 

·: 20,000 0.003 0.005 0.001 0.006 

(0.005) (0.005) (0.006) (0.006) 

20-40,000 0.008*** 0.006** 0.010*** 0.008** 

(0.002) (0.002) (0.004) (0.003) 

40-60,00C 0.005*** 0.005* 0.006** 0.004 

(0.002) (0.002) (0.002) (0.003) 

60-80,00C -0.001 0.015* -0.002 0.020* 

(0.003) (0.008) (0.004) (0.010) 

:> 80,000 0.001 0.003 0.000 -0.003 

(0.004) (0.013) (0.006) (0.014) 

Somewhat Stressful 0.019*** 0.043*** 0.021** 0.040*** 

(0.007) (0.010) (0.010) (0.014) 

Not very ~ aressful 0.044*** 0.075*** 0.039*** 0.073*** 

(0.010) (0.015) (0.014) (0.021) 

Not at all Stressful 0.064*** 0.113*** 0.052*** 0.102*** 

(0.014) (0.022) (0.019) (0.029) 

The marginal effect of a dummy variable is the change in the probability of the outcome for a discrete 
change of the d Jmmy from 0 to 1 
Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
RE Ordered Pre bit stands for random effects ordered probit 
Income is a lo~ arithmic-scale linear spline of annual personal income and the marginal effects show the 
change in the )robability of the outcome for a percentage change of income in the respective income 
category. The ir come intervals are closed on the left side and refer to the values of actual income. 
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B) WITH HETEROGENEITY MODELLING 

Model 

Lagged Pooled Ordered Probit RE Ordered Probit 

Variable Variable Level Males Females Males Females 

Income: ., 20,000 0.005 0.003 0.002 0.003 

(0.005) (0.005) (0.005) (0.006) 

20-40,00C 0.005* -0.003 0.002 -0.005 

(0.003) (0.003) (0.003) (0.004) 

40-60,00C 0.006*** 0.003 0.005** 0.002 

(0.002) (0.003) (0.002) (0.003) 

130-80,00C -0.001 0.015* -0.002 0.021** 

(0.003) (0.008) (0.004) (0.011) 

:> 80,000 0.002 0.000 0.001 -0.009 

(0.004) (0.013) (0.005) (0.014) 

Stress: Somewhc: t Stressful 0.015** 0.038*** 0.016* 0.029** 

(0.007) (0.011) (0.009) (0.012) 

Not very ~ >tressful 0.026*** 0.059*** 0.020* 0.043** 

(0.010) (0.015) (0.011) (0.017) 

Not at all Stressful 0.028** 0.082*** 0.020 0.052** 

(0.013) (0.022) (0.014) (0.023) 

Notes: 
1. The marginal effect of a dummy variable is the change in the probability of the outcome for a discrete 

change of the d Jmmy from 0 to 1 
2. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
3. RE Ordered Pre bit stands for random effects ordered probit 
4. Income is a lo~ arithmic-scale linear spline of annual personal income and the marginal effects show the 

change in the lrobability of the outcome for a percentage change of income in the respective income 
category. The ir come intervals are closed on the left side and refer to the values of actual income. 
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Lagged 

Variable 

Income: 

Health: 

Notes: 
1. 

2. 
3. 
4. 

Table 16. MARGINAL EFFECTS OF INCOME AND HEALTH 
ON HIGHEST STRESS LEVEL 

(VERY STRESSFUL) 

A> WITHOUT HETEROGENEITY MODELLING 

Model 

Pooled Ordered Probit RE Ordered Probit 

Variable Level Males Females Males Females 

< 20,000 -0.003 0.0004 -0.002 -0.0003 

(0.005) (0.005) (0.005) (0.006) 

20-40,00C -0.0002 0.002 0.0003 0.001 

(0.002) (0.002) (0.003) (0.003) 

40-60,00C 0.004*** 0.006** 0.006** 0.006* 

(0.001) (0.003) (0.003) (0.004) 

130-80,00C 0.003 -0.007 0.003 -0.009 

(0.002) (0.007) (0.003) (0.009) 

:> 80,000 0.008* -0.012 0.006 -0.015 

(0.004) (0.011) (0.005) (0.014) 

Very Gooj 0.005 0.028*** 0.004 0.027** 

(0.005) (0.009) (0.006) (0.013) 

Good 0.024*** 0.067*** 0.021** 0.065** 

(0.007) (0.017) (0.010) (0.026) 

Fair 0.048*** 0.105*** 0.044** 0.105*** 

(0.014) (0.025) (0.019) (0.038) 

Poor 0.132*** 0.215*** 0.126*** 0.205*** 

(0.031) (0.044) (0.044) (0.061) 

The marginal e1 feet of a dummy variable is the change in the probability of the outcome for a discrete 
change of the d Jmmy from 0 to 1 
Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
RE Ordered Pr< M stands for random effects ordered probit 
Income is a logarithmic-scale linear spline of annual personal income and the marginal effects show 
the c:hange in I he probability of the outcome for a percentage change of income in the respective 
income category. The income intervals are closed on the left side and refer to the values of actual 
income. 
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B) WITH HETEROGENEITY MODELLING 

Model 

Lagged Pooled Ordered Probit RE Ordered Probit 

Variable Variable Leve I Males Females Males Females 

Income: c: 20,000 -0.002 0.003 0.0004 0.002 

(0.005) (0.005) (0.004) (0.006) 

20-40,000 -0.001 0.003 -0.001 0.002 

(0.002) (0.003) (0.003) (0.003) 

40-60,000 0.003** 0.005** 0.005** 0.005 

(0.001) (0.003) (0.002) (0.004) 

El0-80,00C 0.002 -0.007 0.002 -0.009 

(0.002) (0.007) (0.003) (0.009) 

:> 80,000 0.006 -0.013 0.003 -0.016 

(0.004) (0.011) (0.005) (0.014) 

Health: Very Good -0.001 0.023** -0.003 0.020* 

(0.005) (0.009) (0.006) (0.011) 

Good 0.010 0.046*** 0.006 0.040** 

(0.006) (0.015) (0.007) (0.018) 

Fair 0.026** 0.067*** 0.019 0.056** 

(0.012) (0.023) (0.013) (0.027) 

Poor 0.092*** 0.154*** 0.076** 0.119** 

(0.030) (0.044) (0.033) (0.047) 

Notes: 
1. The marginal el feet of a dummy variable is the change in the probability of the outcome for a discrete 

change of the d Jmmy from 0 to 1 
2. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
3. RE Ordered Pre bit stands for random effects ordered probit 
4. Income is a logarithmic-scale linear spline of annual personal income and the marginal effects show 

the change in 1 he probability of the outcome for a percentage change of income in the respective 
income category. The income intervals are closed on the left side and refer to the values of actual 
income. 
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Table 17. AUXILIARY MODEL: 
OL S (CARDINAL) MODELS OF HEALTH, STRESS 

Model 

Lagged Health Stress 

Variable Variable L :ivel Males Females Males Females 

Income: <: 20,000 -0.041** -0.007 0.016 -0.012 

(0.018) (0.032) (0.026) (0.036) 

W-40,000 -0.032* -0.003 0.030* 0.020 

(0.018) (0.022) (0.018) (0.019) 

40-60,000 0.004 -0.010 -0.031*** -0.017 

(0.012) (0.017) (0.011) (0.015) 

E>0-80,000 0.001 -0.035 -0.012 0.008 

(0.019) (0.053) (0.015) (0.041) 

:> 80,000 0.027 0.014 0.034 0.089 

(0.026) (0.051) (0.025) (0.064) 

Health: Very Gooil 0.319*** 0.345*** 0.013 -0.037 

(0.035) (0.053) (0.032) (0.044) 

Good 0.570*** 0.617*** -0.013 -0.056 

(0.042) (0.068) (0.037) (0.053) 

Fair 0.905*** 1.075*** -0.067 -0.163* 

(0.072) (0.120) (0.061) (0.086) 

Poor 1.594*** 1.421 *** -0.246** -0.269** 

(0.130) (0.160) (0.110) (0.120) 

Stress: Somewhc: t Stressful -0.072* -0.073 0.308*** 0.255*** 

(0.041) (0.055) (0.038) (0.044) 

Not very : >tressful -0.049 -0.112 0.661*** 0.609*** 

(0.052) (0.070) (0.049) (0.060) 

Not at all Stressful -0.136** -0.181* 0.971*** 1.160*** 

(0.067) (0.100) (0.064) (0.091) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a 1011arithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The income intervals are closed on the left and refer to the values of actual income. 
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Table 18. AUXILIARY MODEL: 
PRO BIT REGRESSIONS OF HEALTH AND STRESS 

Model 

Lagged Health Stress 

Variable Variable L ~vel Males Females Males Females 

Income: <: 20,000 -0.062** -0.012 0.032 -0.023 

(0.029) (0.049) (0.050) (0.071) 

W-40,000 -0.054* -0.002 0.050 0.045 

(0.028) (0.034) (0.031) (0.037) 

40-60,000 0.006 -0.018 -0.056*** -0.038 

(0.019) (0.028) (0.019) (0.031) 

60-80,000 0.003 -0.046 -0.023 0.020 

(0.031) (0.089) (0.028) (0.079) 

~· 80,000 0.041 -0.006 0.050 0.174 

(0.044) (0.089) (0.045) (0.120) 

Health: Very Goocl 0.573*** 0.658*** 0.026 -0.083 

(0.060) (0.093) (0.056) (0.085) 

Good 0.942*** 1.058*** -0.027 -0.121 

(0.071) (0.110) (0.066) (0.100) 

Fair 1.375*** 1.653*** -0.124 -0.369** 

(0.110) (0.180) (0.110) (0.180) 

Poor 2.503*** 2.289*** -0.465** -0.644*** 

(0.230) (0.260) (0.200) (0.250) 

Stress: Somewha: Stressful -0.099 -0.113 0.656*** 0.586*** 

(0.064) (0.086) (0.077) (0.098) 

Not very E tressful -0.052 -0.195* 1.243*** 1.235*** 

(0.080) (0.110) (0.093) (0.130) 

Not at all : >tressful -0.192* -0.281* 1.724*** 2.128*** 

(0.110) (0.170) (0.110) (0.180) 

Notes: 
1. Standard errors n parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. Income is a log :irithmic-scale linear spline of annual personal income and the coefficient estimates are 

elasticities. The ncome intervals are closed on the left and refer to the values of actual income. 
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III 

LooJdng for Private Information in Self-Assessed Health 

1. Introduction 

The goal of this paper is to investigate whether self-assessed health status (SAH) 

contains informatio11 aboutfuture mortality and morbidity, beyond the information that is 

contained m stimdard "observable" characteristics of individuals (including 

demographics, risk behaviors, and pre-existing diagnosed medical conditions). To the 

extent that SAH does have predictive power for future health shocks, we are particularly 

interested in how bat predictive power varies with age. That is, we hope to understand 

how individual's uncertainty about their future health status resolves as they age, and in 

particular, whether people have "private information" about their future health status and 

whether the amoun: of private information changes with age. 

There are a number of reasons to be interested in this question. The information 

content of SAH, which is easily collected and included in many surveys, is obviously a 

relevant issue for the great body of empirical work that uses SAH as either an 

explanatory variable or an outcome measure. 

One partict lar reason to be interested in this question is because of the current 

trend away from defined benefit pensions and towards defined contribution pensions. 

Much has been made of the fact that this trend exposes workers to greater financial 

market risk. How1::ver, it may also alter worker's exposure to longevity risk, and this 

aspect of changing pension arrangements has received little, if any, attention. 

60 



PhD Thesis - S. Grn:hev McMaster - Economics 

Longevity r .sk is simply the risk that an individual may live longer than they 

expect. While this is, of course, a positive surprise, it can pose severe financial 

difficulties if the individual does not have adequate financial resources for this extra 

period of life. The c1bvious way to avoid such difficulties is to annuitize wealth. One way 

to think about the ;witch from DB to DC pensions is that individuals in DC pensions 

annuitize their pemion wealth (if at all) at retirement. In contrast, individuals in DB 

pensions effectivel; 1 lock into an annuity when they join the firm - typically when they 

are quite young. 

It is well krown that take-up of private annuities is surprisingly low. There are a 

number of reasons why this might be the case. One reason could be that annuity markets 

suffer from signifi ~ant adverse selection. It could be that only individuals who have 

private knowledge that their health is good wish to purchase annuities - so the adverse 

selection problem i; the reverse of what one has in health or life insurance. 

If individtals have substantially more private information about their 

health/expected longevity at age 65 than at age 35, the market for annuities at age 65 will 

suffer from more a1fverse selection than the market for annuities that are locked in at age 

35. Thus the DB to DC switch may make it more difficult for individuals to insure 

longevity risk. Bngiavini (1993) develops some of these ideas in a formal theoretical 

model. However, as noted above, this is an aspect of the trend to DC pensions that has 

not receivt::d much attention. This concern of course, rests on the presumption that 

individuals have nore private information about their health at older ages. It is this 

hypothesis that we examine in this paper. 

61 



PhD Thesis - S. Gm :hev McMaster - Economics 

Our analysi~ employs a ten-year span of the Canadian National Population Health 

Survey (NPHS). This unusual panel survey collects detailed health information from 

respondents every two years, and the initial sample contains a full range of ages (as 

opposed, for example, to the retirement and aging surveys underway in several countries, 

which respondents typically only enter after the age of 50). To preview our results, we 

find that SAH doc:s contain private information for future mortality and morbidity. 

Moreover, we find some evidence that the extra information in SAH is greater at older 

ages. 

The next sei;tion reviews the relevant literature. Section 3 provides details on the 

data and the estimation approach utilized. The results are presented and discussed in 

Section 4. Section: provides a concluding discussion. 

2. Literature Revi1 ~w 

The introduction of mandatory retirement savings plans and the transition from 

DB to DC pensiorn: in many developed countries has led to a rapid growth in the private 

annuity markets i1 those states. Despite the growth however, those markets have 

continued to be "nc1t well developed even in the most advanced OECD countries" (James 

and Vittas 2000). Cine reason for this observed underdevelopment may be the presence of 

adverse selection in these markets, and this possibility has been the focus of much recent 

research. 

Om~ approach to the study of annuity markets is to evaluate the "value per 

premium dollar" of annuities offered for sale (see for example Mitchell et al. 1997). Such 
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studies typically find values significantly below one. The insurance load in excess of 

reasonable administrative costs is attributed to adverse selection. 

An altemati ve approach to test for adverse selection is to look for correlation 

between annuity p1irchases and subsequent realized risk experience. Finkelstein and 

Poterba (2002) ob~erve that the UK annuitants, particularly voluntary annuitants, live 

longer than non-arumitants. Finkelstein and Poterba (2004) document further evidence of 

a systematic relationship between future mortality and annuity characteristics. 

Finally, Fink.elstein and Poterba (2006) construct a test for adverse selection in 

insurance markets that is potentially able to distinguish adverse selection from moral 

hazard. The test, based on observable characteristics of insurance buyers that are not used 

in setting insurance prices, provides evidence of the presence of adverse selection. 

The only e\ idence on adverse selection in Canadian annuity markets that we are 

aware of is Milevsky (1998). Following the methodology of Mitchell et al. (1997), 

Milevsky calculate:; value per premium dollar for Canadian annuity quotes in the period 

1984-1996. He focuses exclusively on 65-year old men and women and ignores the value 

available at other a;~es. Milevsky (1998) finds value per premium dollar of about 90 cents 

(or, equivalently, an insurance load of about 10%). The estimates vary with alternative 

assumptions about mortality and the term structure of interest rates. Value per dollar of 

premium is highe1 when using annuitant life tables than when using population life 
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tables9
• This reflects the greater longevity of annuitants implicit in the life tables and is 

consistent with advc :rse selection. 

All of these studies take the approach of inferring adverse selection from prices or 

quantities in annuit:r markets. In this paper, we follow the alternative, and complementary 

strategy of trying to determine directly whether individuals actually have private 

information about health and longevity. One reason to take this alternative approach is 

that it may shed light on whether adverse selection in annuity markets is "active" or 

"passive". Poterba (2001) points out that mortality differences between annuitants and 

non-annuitants mi!~ht arise if there were correlations between the characteristics of 

annuity purchasers and longevity. Moreover, annuitant purchasers need not be aware of 

these correlations. ?or example, annuitants tend to be wealthy and have higher incomes; 

these factors are r lausibly correlated both with annuity demand and with health and 

longevity. Thus wlile differences in the longevity of annuitants establishes that there is 

selection into annuitant status, it does not establish that this selection arises because of 

individuals acting ::m private information. Our approach is to look directly for private 

information. 

The most natural way to do this would be to examine individual's responses to 

survey questions aJout their longevity expectations. Smith et al. (2001) utilize the U.S. 

Health and Retirement Survey (HRS) and find that longevity expectations predict 

mortality at the inc ividual level. Their results also suggest that health shocks and certain 

9 An annuitant life table (an annuitant mortality table) considers specifically annuitant mortality rather than 
the mortality of the i;eneral population. Individual annuity life tables are used for individual annuity 
pricing. 
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health conditions r egatively impact longevity expectations. Similarly using the HRS, 

Hurd and McGarry (2002) look at the evolution of subjective survival probabilities and 

their ability to predict actual mortality. They find that subjective survival probabilities do 

predict actual survival. 

The problem with studying longevity expectations in the context of our work is 

that life-expectanc~' questions have, to date, mostly been asked in retirement surveys. 

These surveys only collect data from people over the age of 50. Thus these data cannot be 

used to compare th~ private information held by younger and older individuals, which is 

the comparison tha1 we are most interested in. 

A potential proxy measure of longevity expectations is self-assessed health 

(SAH). This measure is widely available and frequently employed in the economics and 

epidemiology literature on mortality. Therefore, to assess the amount of private 

information that iniividuals have, we look at the effect of SAH on future mortality and 

morbidity while controlling for a rich set of observables including pre-diagnosed health 

conditions and risk behaviours. The idea is to explore whether SAH contains information 

beyond that which ·.vould typically be available to an annuity seller. 

The literature on the predictive power of SAH for future mortality and morbidity 

is extensive and t as established that SAH is a significant predictor of future health 

outcomes. Early st1dies (Mossey and Shapiro 1982, Okun et al. 1984, McCallum 1994, 

Idler and Kasl 199:5) find that self-rated health predicts morbidity and survival. Idler and 

Benyamini (1997) summarize results from U.S. and international longitudinal studies on 

self-assesst::d health as a mortality predictor. They conclude that despite the differences in 
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methodology and cimtrols, self-assessed health is recognized globally as an independent 

predictor of mortaltty. Schwarze et al. (2000) confirm this finding with German data. 

Several recent stud es looking at self-rated health, health care utilization (DeSalvo et al. 

2005) and hospital episodes (Case and Paxon 2005) find that self-assessed health is a 

predictor of mortality and that its effect varies by gender and baseline chronic conditions. 

To evaluate whether individuals possess more private information about their 

health at older age~, we need to look at data collected from respondents spanning the 

entire age range. We then have to estimate the effects of SAH on future mortality, 

conditional on obs1~rvables and compare the information contained in the self-reported 

health measure across ages. Two studies, Burstrom and Fredlund (2001 ), and Van 

Doorslaer and Gerdham (2003) using Swedish data, take a similar approach. 

Bur:strom and Fredlund (2001) use the annual cross-sectional Swedish Survey of 

Living Conditions 1SSLC) for the period from 1975 to 1997, linked to Sweden's National 

Causes of Death Stltistics (NCDS). They focus on the mortality ratios of death during the 

follow-up period in relation to self-reported health at the time of interview. The authors 

utilize a Cox proportional hazards model and find that the mortality rate ratios for persons 

reporting bad heal1h compared to individuals reporting good health are high at younger 

ages, but that the effect declines with age. 

The: second study, Van Doorslaer and Gerdtham (2003), also employs pooled data 

from the annual s~;CL for 1980 through 1986, once again linked to the NCDS. Using a 

Cox proportional 1azards framework and a larger set of controls, Van Doorslaer and 

Gerdtham also fine that "the effect of SAH on mortality risk declines with age". 
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Both these papers suggest then, that private information about future health 

outcomes declines 1vith age. Nevertheless, these studies are based on a common Swedish 

data set, and it seems important to revisit this issue with other data. We do so with data 

from the Canadian National Population Health Survey. 

3. Data and Meth(] ds 

3.1. Survey Details and Sample of Analysis 

The Canadian National Population Health Survey, administered by Statistics 

Canada, is a longitudinal health survey of the Canadian population. The three target 

populations of the NPHS are household residents in all Canadian provinces10
, residents 

expected to remain longer than six months in health care institutions, and the residents of 

Yukon and the Norhwest Territories 11
. 

In all provinces except Quebec, the NPHS household component utilizes a 

stratified two-stage sampling design based almost entirely on the Canadian Labour Force 

Survey sampling c lesign. In Quebec, the NPHS employs the design of the 1992-93 

Enquete sociale et de sante. The final NPHS household sample is created by selecting 

households from within cluster-dwelling break-outs and then choosing a household 

member, 12 years c1ld or older, as the longitudinal respondent to be followed over cycles. 

The survey is biennial and ongoing. The first cycle gathered data for 1994-95. The most 

recently released qcle, cycle five, contains data for 2002-03. 

10 Excluding populatic ns on Indian Reserves, Canadian Forces Bases and remote areas in Quebec and 
Ontario. 
11 Excluding populations on Indian Reserves, Canadian Forces Bases and remote areas. 
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In this stud) we utilize the health file of the household component ofNPHS. The 

health file contaim demographic, socio-economic and comprehensive health-related 

information about the longitudinal respondent. Interviewing is conducted in-person and 

by telephone. The percentage of each method varies across cycles and provinces 

(Statistics Canada 1996). 

There are P,276 respondents in Cycle 1 falling to 14,532 in Cycle 3 and 12,546 

in Cycle 5. Total attrition between Cycle 1 to Cycle 5 is 27.4%. The most common 

reason for attrition is refusal to provide information and it amounts to 61 % of all attrition. 

In addition, howeuer, by Cycle 5, 1279 Cycle 1 respondents are deceased. These 

individuals can poti~ntially be included in our analysis when mortality is the outcome of 

interest. Item non-rc:sponse in Cycle 5 varies from 0% to 5%. 

As describe1i in greater detail below, our empirical strategy is to model mortality 

between Cycles 1 and 5, and morbidity at Cycles 3 and 5, as functions of Cycle 1 

information (including self-assessed health). When we model mortality our analysis 

sample comprises 9004 respondents (4516 male and 4488 female) aged 20 to 64 in Cycle 

1. Of these 340 arc: deceased by Cycle 5. The differences between the numbers above 

(12,546 Cyde 5 reipondents and 1279 deceased) and our working sample are due to the 

initial age restriction and item non-response in Cycle 1. When modelling morbidity, the 

deceased represent attrition and our sample is restricted further by item non-response in 

Cycle 5, which varies between 0% and 5% across items. Thus when looking at morbidity, 

we utilize a sample of 7439 respondents (3326 males and 4113 females). 
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Throughout we analyze males and females separately. This is consistent with the 

fact that males and females are treated differently with respect to annuity characteristics 

and prices in annuity markets. 

We have ccnducted standard tests for non-random attrition; these are described 

below. 

3.2. Variables of Interest 

Our focus is on the variable self-assessed health. It has five categories: 

"excellent",, "very good", "good", "fair" and "poor" corresponding to the answers to the 

question: "In gemral, how would you describe your health?" Table 1 presents the 

distribution of SAH by gender-age groups. The rates of excellent/very good health 

reporting steadily clecrease with age for both genders. On the other hand, the rates of 

reporting fair/poor • 1ealth exhibit a generally increasing pattern. 

We consider indicators of mortality and morbidity as health outcome variables. 

Our analysis of ml)rtality employs a variable that flags all deceased individuals in the 

period between Cy ;les 1 and 5. Deaths in the NPHS are confirmed against the Canadian 

Vital Statistic Data Jase. 

While mort:ility is the relevant outcome for annuities, at younger ages mortality 

rates are extremely low. Thus we extend our focus to indicators of morbidity. The idea is 

to look at aspects cf morbidity that are strongly associated with mortality. Therefore, we 

concentrate on conditions that potentially increase the probability of death. The aspects of 
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morbidity we target are the presence of a "major" condition, a "medium" condition, or an 

"activity restriction''. 

An individu1l is identified as having a major condition ifs/he is a subject to heart 

disease, cancer, and/or stroke. This definition is similar to that employed by Smith 

(1999). An individial is identified as having a medium condition ifs/he has diabetes 

and/or hypertension. These are significant risk factors for major conditions. Activity 

restriction flags all ·espondents who because of a physical or mental condition or a health 

problem are limited (handicapped and/or long-term limited -- limited in the past 6 

months) in the kin:l or amount of activity they can perform at home, school, work or 

other. The definitiot'ls of all indicators and their prevalence rates are provided in Tables 2 

and 3. 

All morbid: ty flags are constructed in terms of current (Cycle 3 or Cycle 5) 

prevalence. Since we control for Cycle 1 prevalence, we are effectively looking for 

changes in prevale1 tee between Cycle 1 and Cycles 5 or 3. The questions on which these 

morbidity flags are based all have the following general format: "Do you have [condition] 

diagnosed by a heath professional?" 

Note that c1rrent prevalence at Cycle 5 is necessarily less than total prevalence 

over the entire 10-year period between Cycles 1 and 5 (and similarly for Cycle 3). The 

discrepancy varies by condition (see Table 3). However, we have repeated all of the 

analysis de:scribed below with morbidity defined as total prevalence over the relevant 

period, and the results were very similar to those described below. 12 

12 Full results are avail ible from the authors. 
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The set of 2ycle 1 controls we employ includes flags for pre-existing health 

conditions including minor conditions (defined as any health condition but major or 

medium) in addition to major and medium conditions and activity restrictions. It also 

includes risk facton (body mass index and indicators of smoking and drinking) as well as 

a number of socio-economic and geographic characteristics including age, gender, 

household income, ~ducation, marital status, labour force status, mother tongue, region of 

residence in Canada. Summary statistics for socioeconomic control variables are 

provided in Table 4. 

3.3. Estimation Strategy and Methodology 

Our estimation strategy is as follows. First, we divide the data into age groups: 

20-34, 35-49, and 50-64. Then, within each group, we estimate econometric models of 

the form: 

where y/ is a me::.sure of mortality or morbidity at time t; j= J,..,J where J is the total 

number of morbidi1 y indicators (health conditions) considered; k is a lead indicator taking 

the value of 3 or 5; SAH, is self-assessed health status at time t; and Z, is a set of 

observable charact1:ristics. These last would include demographics (age and sex, marital 

status); socioeconi)mic variables (education, occupation, income groups) and risk 

behaviours (smoke~ or not). 

Thus, again, we are testing whether SAH has additional predictive power for 

future mortality and morbidity once we control for the types of information that would 
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typically be observable by a seller in an annuity or insurance market: demographics, 

socioeconomic staius, some risk behaviours and previously diagnosed conditions 

(y: ... y/ ... y/ ). To d~termine whether private information about health accumulates with 

age, we compare estimates of the effect of SAH in models of this type estimated for 

different age group~, (as indicated by the A (age) subscript on the function}). 

The particular functional form we use for f is a logit model. From the parameter 

estimates, we construct two measures of the magnitude of any effect of SAH on the 

probability of future health outcomes. The first is the marginal effect. Let q be the 

probability of a futme health event for individuals in our baseline SAH category and p be 

the probability of 1he same health event for individuals in another SAH category. The 

marginal effect is then the difference between the two (averaged over the relevant 

sample): p - q. Thus it is an absolute effect on risk. The second magnitude we report is 

the odds ratio. Thi:; is the ratio between the odds of a future health event for individuals 

in the SAH category under consideration and the odds of the same health event for 

individuals in our l: ase SAH category: 

odds ratio= p 
1 
l- p = p ( l-q J =(relative risk)( l-q J 

q/1-q q 1-p 1-p 

The odds rntio is a natural measure of effect in a logistic model. Note that for 

small risks., the odds ratio is approximately equal to the relative risk and thus, for small 

risks, the odds ra1 io minus one is approximately equal to the relative effect on risk 

(sometimes called ·:he relative risk reduction): 
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oddsratio-1=- -- -1~--1=-- (forsmallp,q) p(l-qJ p p-q 
q 1- p q q 

Note that, across age groups, the absolute and relative effects can move m 

opposite directions. For example, the absolute effect could increase with age, while the 

relative effect falls. This would happen if the baseline risk (q) rose faster with age than 

the absolute: effect (D - q). 

4. Results 

We first ask whether SAH has incremental predictive power for mortality. We 

focus initially on tle ten-year time horizon spanned by Cycles 1 and 5. Baseline risks 

estimated from our models are offered in Table 5. Marginal effects are presented in Table 

6 for males and Table 7 for females. Marginal effects of very good or excellent SAH 

versus a baseline o: good health are given in the first row of each table. Marginal effects 

of fair or poor heal:h, again versus the baseline middle category of good health, are given 

in the second row. The results for the pooled sample (ages 20 to 64) are given in the first 

column. Table 6 ir dicates that, after controlling for pre-existing conditions, risk factors, 

and socioeconomic. variables, male respondents reporting excellent/very good health in 

Cycle 1 are 1.5 pe ·centage points less likely to experience death over the next 10 years, 

compared to males reporting good health. The corresponding odds ratio, reported in 

Table 8, indicates 1 hat males who report excellent or very good health are approximately 

one third less likely to experience death over the following 10-year period (as indicated 

by an odds ratio of 0.66). Both absolute and relative effects are statistically significant at 
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conventional levels (p<0.05). Men who report fair or poor health are more likely to die 

over the subsequent 10 years (again relative to the base group reporting good health, and 

controlling for initi1l conditions, risk factors and socioeconomic characteristics) but the 

effect is not statistically significant (whether measured by as a marginal effect or an odds 

ratio.) 

Table 9 indicates that women who reported fair or poor health are approximately 

65% more likely to experience death, and this effect is statistically significant at the p < 

0 .1 level. However, the corresponding marginal effect (reported in Table 7) is not 

statistically significant, nor is either the marginal effect or odds ratio associated with 

reporting very good or excellent health. 

We next est[mate our predictive models separately for the 20-34, 35-49 and 50-64 

age groups to inve:;tigate whether the incremental predictive power of SAH varies with 

age. In each of Ta',les 6, 7, 8 and 9, results for the 20-34 age group are in the second 

column; results for the 35-49 age group are in the third column; and results for the 50-64 

age group are in tte fourth and final column. Comparisons of marginal effects for each 

age group are made graphically in Figures 1 and 2 (for men) and Figures 3 and 4 (for 

women). 

For men, the marginal effect on mortality risk of reporting excellent or very good 

health (Table 6) is actually positive (though not statistically different from zero) for the 

youngest group, ttms negative (but again not statistically different from zero) for the 

middle group and ,s negative and statistically different (at p<0.01) for the oldest group. 

Thus the effect noted in the pooled sample appears to be driven largely by the oldest 
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group. Table 6a rep,Jrts tests of equality between marginal effects in different groups, and 

confirms that the marginal effect for the oldest group of men is statistically different from 

the estimatt:~d effec: for the youngest (p = 0.003) and middle (p = 0.021) groups. The 

marginal effect of poor or fair health is marginally significant in the middle group, but 

not elsewhere (Table 6) and the effects for different age groups are not statistically 

different from each other (Table 6a). 

When we present the effects in odds ratio form, in Table 8, the same finding is 

apparent for very ~:ood or excellent: the predictive power observed in the full sample 

appears to be largely driven by the oldest group. For this group, but not for the younger 

groups, the odds ratio is strongly statistically different from one. The effects of poor or 

fair health present 1 less interpretable pattern (as they did when presented as marginal 

effects). The strong ~st effect here is for those aged 3 5 to 49. 

The age-grc,up results for the female sample are in the second through fourth 

columns of Tables 7 (marginal effects) and 9 (odds ratios). Corresponding tests of 

equality of marginal effects across age groups are presented in Table 8. None of the 

within group-age effects (either marginal effects or odds ratios) are statistically 

significant, at even the p < 0.1 level. In part this may reflect that the baseline mortality 

risk is very low (about half of male risk in these age groups - see Table 5). This means 

that we are modelli 1g a very rare event. 

We next ask whether SAH predicts future morbidity, and particularly the 

emergence of conditions that are associated with mortality risk. The results follow the 

same pattern as for mortality. Results for males are presented in Tables 6, 6a and 8; for 
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females in Tables '1, 7a and 9. Marginal effects are presented in Tables 6 and 7, and 

Tables 6a and 7a report tests of the equality of marginal effects across age groups. Odds 

ratios are reported in. Tables 8 and 9. Moving down each table from the mortality results, 

we present in tum r ~suits for major conditions (heart disease, cancer and stroke), medium 

conditions ( diabete~ and hypertension) and activity restrictions. 

Beginning with the male sample, and marginal effects, we see that the effect of 

excellent or good health on morbidity is negative, as expected, and there is some 

evidence that the rr. agnitude of these effects increases with age. The effect in the pooled 

(20-64) sample is ~tatistically significant at p <0.01 for medium conditions and activity 

restrictions, but not for major conditions. 

One reason that the pooled estimate for major conditions is not statistically 

different from zero is that it is positive and statistically significant for the youngest (20-

34) group. This reslllt says that, controlling for pre-existing conditions and risk factors, a 

young man who reported that he was in very good or excellent health was more likely to 

have a major condi :ion ten years later than a young man that reported good health. This is 

a surprising result, although the corresponding effect on mortality, discussed above, has 

the same sign (thou~h it is not statistically different from zero). A young man who 

reported that his h ~alth was fair or poor was also statistically more likely to develop a 

major condition so there is no simple gradient here. At older ages reporting very good or 

excellent is associated with lower future incidence of a major condition, though the effect 

is never statisticall:r significant. 
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For medium conditions and activity restrictions, the point estimate of the effects 

of reporting very good or excellent health are larger (that is, more negative) in the older 

age groups. Howevc:r, though they are not always statistically different from zero, and, as 

Table 6a illustrates, the precision with which age-group-specific effects are estimated is 

not sufficient to alkw them to be formally distinguished from each other. 

As with mo1tality, the effects of reporting fair or poor health are less clear - very 

few of the estimatecl effects are statistically different from zero. 

Turning to women, reporting very good or excellent health has a negative and 

statistically significant effect on the probability of having a major condition or activity 

restriction l 0 years later. In both cases, when broken down by age, the largest and only 

statistically significant effect is observed in the oldest (50-64) age group. For activity 

restrictions and medium conditions, reporting a fair or poor health has a statistically 

significant c~ff ect. 

The odds nitios presented in Tables 8 (for men) and 9 (for women), tell a similar 

story. Some of the odds ratios are extremely large, which reflects the very low baseline 

risk of some condi1ions in some age-groups (for example, major conditions among 20-34 

year-olds). 

We would mmmarize these results as follows. First, for both men and women, 

SAH predicts futute mortality and morbidity. Second, on balance the predictive power is 

stronger at older ages. This is true whether we look at marginal effects or at odds ratios; 

this is important be cause the baseline risks increase with age. 

We repeatei the analysis just described but using a six-year (Cycle I to Cycle 3) 
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rather than ten-year time horizon. We did this for two reasons. First, it provides a general 

check on the robus1ness of our results and some sense of the time scale over which the 

predictive power of SAH is operative. The six-year and ten-year horizon results are 

compared graphically in Figures 5 and 6. A summary would be that the six-year horizon 

results exhibit similar patterns to the ten-year horizon results but are generally weaker. 

The second reason to move to a six-year horizon is that it allows us to employ the 

subsequent cycles 1o do some testing for effects of non-random attrition, following the 

suggestion of Verbt:ek and Nijman (1992). Specifically, we augment the six-year models 

with dummy varialiles capturing future attrition (attrition between Cycles 3 and 5). The 

results do not contain any evidence that attrition is a serious problem in our analysis. The 

attrition dummies are only occasionally significant and our main results do not change 

significantly with their inclusion. 13 

5. Discussion 

In this pa per we investigate whether self-assessed health status contains 

information about future mortality and morbidity, beyond the information that is 

contained in comrr,only observable characteristics of individuals. Using a ten-year span 

of the Canadian N itional Population Health Survey, we find that even after controlling 

for pre-existing ccnditions, socioeconomic characteristics, and a range of risk factors, 

self-assessed healt 1 predicts future mortality and morbidity. Moreover, we find some 

evidence that this effect strengthens with age. We interpret these findings as supportive 

13 Full results are avail ible from authors on request. 
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of the idea that indviduals have private information about their likely future health and 

lifespan. This in tt m suggests that the apparent adverse selection in annuity markets 

could be at least in part "active". Individuals do seem to be aware of private information 

that might inform tleir demand for annuity products. Moreover, we find some evidence 

that the predictive power of SAH strengthens with age. As Brugiavini (1993) has 

suggested, this mea1s that any change in pension arrangements that effectively delays the 

commitment to ann iitize may carry with it the cost of exacerbated adverse selection. 

There are a number of important ways that this research could be extended. First, 

our reading of the age patterns in the predictive power of SAH in Canadian data differs 

from results obtaim:d by Burstrom and Fredlund (2001) and Van Doorslaer and Gerdtham 

(2003) with Swedi~:h data. It is difficult to determine whether the contrast reflects a true 

difference in the underlying populations, or differences in the way SAH is measured 

across the two surYeys, or some other aspect of the data and modelling. Further results 

from additional dat1 sets would help to resolve the generality of these findings. 

Second the NPHS could be further exploited to look at the co-evolution of SAH 

and diagnosed coniitions through life. In particular, we are interested in understanding 

what events trigger revisions of SAH. 

Finally, we have reported the surprising finding that at young ages, excellent/very 

good SAH, conditi:mal on observables, leads to an increased risk of mortality/morbidity 

in the male sampl ~. If this result is robust, it might reflect misperceptions leading to 

underinvestment ir. health or greater engagement in risky activities. This also warrants 

further invcstigatio ri. 
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Appendix 

Table 1. HISTRIBUTION OF SELF-ASSESSED HEALTH (SAH) 
BY GENDER AND AGE-GROUPS 

A es 
Sample ShH All 20 to 34 35 to 49 50 to 64 

Males E> cellenWery Good 0.70 0.77 0.70 0.60 
Good 0.24 0.20 0.25 0.27 
F<,ir/Poor 0.06 0.03 0.05 0.13 

Total Sample 4516 1677 1733 1106 

Females Ei :cellenWery Good 0.67 0.73 0.68 0.55 
GlOd 0.24 0.22 0.24 0.29 
Fair/Poor 0.09 0.05 0.08 0.16 

Total Sample 4488 1544 1655 1289 
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Table 2. llESCRIPTION OF FUTURE HEALTH CONDITIONS 

Health Condition P :evalence of Condition 

Deceased C ver the past 10 years 

Major Conditie>n Current 

C ver the past 1 O years 

Medium Condition Current 

C ver the past 10 years 

Restricted Current 
(long-term)/ 
Restricted (l l) 

C 1ver the past 10 years 

Minor Condition Current 

(Iver the past 10 years 

Restricted C :urrent 
(short-term) 

Over the past 10 years 

Description 

1: Individual is deceased within 10 years after the year 
of initial observation 
0: Otherwise 

1: Individual has a Major Condition (heart disease, 
cancer, stroke) 10 years after the year of initial 
observation 
0: Otherwise 

1: Individual has experienced a Major Condition over the 
10 years after the year of initial observation 
O: Otherwise 
1: Individual has a Medium Condition (diabetes, 
hypertension) 1 O years after the year of initial 
observation 
O: Otherwise 

1: Individual has experienced a Medium Condition over 
the 1 O years after the year of initial observation 
0: Otherwise 
1: Individual has long-term disabilities or handicap 10 
years after the year of initial observation 
0: Otherwise 

1: Individual has long-term disabilities or handicap over 
the 10 years after the year of initial observation 
0: Otherwise 
1: Individual has a Minor Condition (all but major and 
medium) 10 years after the year of initial observation 
0: Otherwise 

1: Individual has experienced a Minor Condition over the 
10 years after the year of initial observation 
0: Otherwise 
1: Because of a physical or mental condition or a health 
problem the individual is limited in the kind or amount of 
activity they can perform at home, school, work or other 
(for a period less than 6 months) 10 years after the year 
of initial observation 
O: Otherwise 

1: Because of a physical or mental condition or a health 
problem the individual has been limited in the kind or 
amount of activity they can perform at home, school, 
work or other (for a period less than 6 months) over the 
10 years after the year of initial observation 
O: Otherwise 
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Table 3. PREVALENCE RATES OF HEALTH CONDITIONS 

Sam~le 

Male Female 

Condition Prevalence of Condition Cycle 1 Cycle 5 Cycle 1 Cycle 5 

Deceased Over the past 10 years 0.05 0.03 

Major Condition Current 0.02 0.07 0.03 0.05 

Over the past 1 0 years 0.10 0.10 

Medium Condition Current 0.07 0.15 0.07 0.17 

Over the past 1 0 years 0.19 0.19 

Restricted (LT) Current 0.12 0.15 0.11 0.13 

Over the past 1 0 years 0.26 0.25 

Minor Condition Current 0.44 0.56 0.50 0.66 

Over the past 10 years 0.76 0.82 

Restricted (short-term) Current 0.11 0.16 0.14 0.18 

Over the past 10 years 0.29 0.33 

Notes: 
1. Current indicates current prevalence of a condition 
2. Over the past 10 years spans the period from Cycle 1 to Cycle 5 and indicated prevalence over those 10 years. 

The cC>ndition co11ld also currently exist 
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Table 4. SU1'1MARY STATISTICS - SOCIO-ECONOMIC VARIABLES 

Standard 
Variable Mean Deviation 

Mother Tc1ngue: English a 0.58 0.49 
Mother Tc1ngue: French 0.27 0.44 

Mother Tcingue: Other 0.15 0.36 

llmmigranl 0.19 0.39 

Age 39.61 11.63 

Household Income: below $30,000 a 0.27 0.44 

Household Income: $30,000-$49,000 0.30 0.46 

Household Income: $50,000-$79,000 0.28 0.45 

Household Income: $80,000 or over 0.15 0.36 

Lower tha 1 Secondary School Education a 0.17 0.38 

Seconda~ • School Graduate 0.17 0.37 

Post-seco 1dary Certificate 0.27 0.45 

College or University Education 0.39 0.49 

Married/Ci >mm on Law 0.72 0.45 

Male 0.51 0.50 

Smoker 0.33 0.47 

Drinker 0.84 0.37 

Body Mas:~ Index 24.58 4.30 

Full-time Employee 0.64 0.48 

Part-time I :mployee 0.10 0.30 

Unemploy1 id 0.05 0.21 

Self-em pie yed 0.11 0.32 
Other a 0.10 0.30 

Residence: Atlantic Provinces a 0.08 0.27 

Residence: Quebec 0.26 0.44 

Residence Ontario 0.37 0.48 
R:esidence Prairies 0.16 0.37 

R.esidence British Columbia 0.13 0.33 

Notes: 
a. R1 ~ference category 
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Table 5. :fJASELINE RISKS BY GENDER, AGE-GROUPS AND 
HEALTH CONDITIONS, LOGIT MODEL 

A es 
Condition Sample All 20 to 34 35 to 49 50 to 64 

Deceased Male 0.044 0.013 0.022 
Female 0.024 0.006 0.017 

Major Condition Male 0.084 0.015 0.068 
Female 0.060 0.022 0.043 

Medium Condition Male 0.177 0.048 0.179 
Female 0.210 0.066 0.189 

Restricted (LT) Male 0.169 0.112 0.177 
Female 0.162 0.096 0.186 

Notes: 
1. Baseline risk is the probability that a person reporting good SAH experiences a particular health 

condition. Ri~•ks are estimated based on a logit specification. 
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Table 6. MARGINAL EFFECTS OF SELF-ASSESSED HEALTH (SAH) 
MALES, BY AGE-GROUPS AND HEALTH CONDITIONS, 

(LOGIT MODELS) 

Males of Age 

Condition :)AH All 20 to 34 35 to49 50 to 64 

Deceased E:xcellent/ -0.015** 0.009 -0.005 -0.060*** 

\'ery Good (0.007) (0.007) (0.009) (0.022) 

Fair/Poor 0.010 0.048 0.042* -0.003 

(0.009) (0.048) (0.023) (0.026) 

Major Condition 1:xcellent/ -0.0002 0.031*** 0.010 -0.040 

''ery Good (0.010) (0.010) (0.015) (0.033) 

Fair/Poor 0.024 0.424*** 0.008 0.021 

(0.017) (0.160) (0.027) (0.042) 

Medium Condition Excellent/ -0.049*** -0.018 -0.060*** -0.059 

'lery Good (0.014) (0.015) (0.023) (0.037) 

1=air/Poor -0.023 -0.017 -0.033 -0.032 

(0.019) (0.017) (0.038) (0.047) 

Restricted (LT) l:xcellent/ -0.048*** -0.026 -0.039 -0.079** 

'/ery Good (0.015) (0.021) (0.024) (0.035) 

=air/Poor 0.040* 0.036 0.102** 0.036 

(0.024) (0.041) (0.052) (0.045) 

Notes: 
1. The marginal effect of a dummy variable is the change in the probability of the outcome for a discrete 

change of the dummy from 0 to 1. 
2. Effects are relative to the base category, which is "good" self-assessed health 
3. Standard errc rs are in parentheses 
4. Significance I ~vels: *** p<0.01, ** p<0.05, * p<0.1 
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Table 6A. TJ:STS OF EQUALITY OF MARGINAL EFFECTS ACROSS 
PAIRS OF AGE-GROUPS 

P-V ALUES (5%) 

Males, by Health Condition 
Marginal Effects of SAH 

Age-group 

Conditio _1 _________ A...._ge_-...._g_ro_u._p ___ 2_0'-t_o_3_4 __ 35_to_4_9_ 

Marginal Effect of ExcellenWery Good (versus Good) 

DeceasE~d 35 to 49 0.215 
50 to 64 0.003 0.021 

Major C1 mdition 35 to 49 0.245 

50 to 64 0.040 0.168 

Medium Condition 35 to 49 0.125 

50 to 64 0.304 0.980 

Restrict1 ~d (l T) 35 to 49 0.693 

50 to 64 0.194 0.341 

Marginal Effect of Fair/Poor (versus Good) 

Deceas~d 35 to 49 0.906 

50 to 64 0.351 0.199 

Major Condition 35 to 49 0.010 

50 to 64 0.015 0.785 

Mediurr Condition 35 to 49 0.701 

50 to 64 0.766 0.985 

Restricl ed (l T) 35 to 49 0.320 
50 to 64 0.992 0.334 
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Table 7. MARGINAL EFFECTS OF SELF-ASSESSED HEALTH (SAH) 
F'EMALES, BY AGE-GROUPS AND HEALTH CONDITIONS, 

(LOGIT MODELS) 

Females of Age 

Condition )AH All 20 to 34 35 to 49 50 to 64 

Deceased E:xcellent/ 0.006 0.001 0.009 0.008 

\'ery Good (0.006) (0.005) (0.008) (0.018) 

rair/Poor 0.012 0.004 0.010 0.020 

(0.008) (0.015) (0.012) (0.020) 

Major Condition Excellent/ -0.030*** -0.007 -0.022* -0.067*** 

'fery Good (0.009) (0.010) (0.013) (0.025) 

Fair/Poor 0.001 0.021 -0.006 0.013 

(0.009) (0.021) (0.014) (0.026) 

Medium Condition l:xcellent/ 0.011 0.018 -0.022 0.059* 

'/ery Good (0.012) (0.013) (0.021) (0.031) 

1=air/Poor 0.043* -0.006 0.042 0.113** 

(0.022) (0.034) (0.038) (0.050) 

Restricted (LT) :xcellent/ -0.039*** -0.030 -0.035 -0.071** 
'/ery Good (0.013) (0.018) (0.023) (0.030) 

=air/Poor 0.090*** 0.050 0.175*** 0.026 
(0.021) (0.033) (0.045) (0.034) 

Notes: 
1. The marginal effect of a dummy variable is the change in the probability of the outcome for a discrete 

change of the dummy from 0 to 1. 
2. Effects are relative to the base category, which is "good" self-assessed health 
3. Standard errc rs are in parentheses 
4. Significance I 3vels: *** p<0.01, ** p<0.05, * p<0.1 
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Table 7 A. TJ:STS OF EQUALITY OF MARGINAL EFFECTS ACROSS 
PAIRS OF AGE-GROUPS 

P-VALUES (5%) 

Females, by Health Condition 
Marginal Effects of SAH 

Age-group 

Conditio _1 _________ A..._ge-'---..._gr_o-"-up"----2--'0'-t:..;_o_3_4 __ 35~to_4....:.9_ 

Marginal Effect of ExcellenWery Good (versus Good) 

DeceaSE!d 35 to 49 0.372 

50 to 64 0.728 0.933 

Major C1 mdition 35 to 49 0.346 

50 to 64 0.026 0.114 

Medium Condition 35 to 49 0.099 

50 to 64 0.225 0.030 

Restrict1 id (LT) 35 to 49 0.761 

50 to 64 0.202 0.345 

Marginal Effect of Fair/Poor (versus Good) 

Deceas1ld 35 to 49 0.726 

50 to 64 0.521 0.690 

Major C :mdition 35 to 49 0.291 
50 to 64 0.813 0.526 

Mediurr Condition 35 to 49 0.349 

50 to 64 0.049 0.256 

Restrict ad (LT) 35 to 49 0.025 
50 to 64 0.623 0.008 
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Condition 

Deceased 

Table 8. ODDS-RATIOS FOR SELF-ASSESSED HEALTH FOR 
MALES, BY AGE-GROUPS AND HEALTH CONDITIONS, 

(LOGIT MODEL) 

Males of Age 

5AH All 20 to 34 35 to 49 

E:xcellent/ 0.66** 2.44 0.79 
Very Good (0.45 - 0.95) (0.53 - 11.22) (0.34 - 1.83) 

rair/Poor 1.30 6.62* 3.88*** 

(0.83 - 2.04) (0.83 - 52.65) (1.49 - 10.04) 

Major Condition l:xcellent/ 0.10 27.85*** 1.25 

'lery Good (0. 71 - 1.40) (2.94 - 263.92) (0.67 - 2.33) 

Fair/Poor 1.47 346.40*** 1.16 

(0.91 - 2.36) (17.8- 6746.1) (0.43 - 3.12) 

Medium Condition l:xcellent/ 0.61*** 0.60 0.58*** 

'lery Good (0.47 - 0.79) (0.28 - 1.28) (0.40 - 0.84) 

1=air/Poor 0.78 0.55 0.71 

(0.50 - 1.20) (0.13- 2.34) (0.30 - 1.68) 

Restricted (LT) :xcellent/ 0.66*** 0.74 0.72* 
'/ery Good (0.52 - 0.84) (0.46-1.17) (0.49 - 1.05) 

=air/Poor 1.39* 1.49 2.11 ** 

(0.97 - 1.99) (0.68 - 3.24) (1.12 - 3.97) 

Notes: 
1. 95'% confider ce interval is reported in parentheses 
2. Effects are reative to the base category, which is "good" self-assessed health 
3. Significance I ~vels: *** p<0.01, ** p<0.05, * p<0.1 
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50 to 64 

0.51*** 

(0.30 - 0.84) 

0.97 

(0.55 - 1.72) 

0.74 

(0.46 - 1.20) 

1.17 

(0.64 - 2.14) 

0.71 

(0.47 - 1.08) 

0.83 

(0.46 - 1.46) 

0.58** 

(0.37 - 0.92) 

1.28 

(0.72 - 2.27) 
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Table 9. ODDS-RATIOS FOR SELF-ASSESSED HEALTH FOR 
F'EMALES, BY AGE-GROUPS AND HEALTH CONDITIONS, 

(LOGIT MODEL) 

Females of Age 

Condition :>AH All 20 to 34 35 to 49 50 to 64 

Deceased E:xcellent/ 1.33 1.20 1.79 1.15 

Very Good (0.81 - 2.20) (0.19- 7.73) (0.74 - 4.34) (0.60 - 2.20) 

f'.air/Poor 1.65* 1.64 1.79 1.41 

(0.95 - 2.84) (0.06 - 45.471) (0.55 - 5.83) (0.73 - 2.71) 

Major Condition l:xcellent/ 0.53*** 0.71 0.55* 0.51*** 

'fery Good (0.38 - 0.76) (0.28 - 1.82) (0.29 - 1.06) (0.30 - 0.84) 

Fair/Poor 1.03 2.32 0.84 1.14 

(0.70 - 1.51) (0.67 - 8.05) (0.36 - 1.96) (0.69 - 1.87) 

Medium Condition l:xcellent/ 1.12 1.46 0.81 1.45* 

'lery Good (0.88 - 1.42) (0.83 - 2.57) (0.55 -1.19) (0.99 - 2.13) 

1=air/Poor 1.47** 0.89 1.45 1.93** 

(1.02 -2.13) (0.22 - 3.63) (0.79 - 2.67) (1.11 - 3.32) 

Restricted (LT) ::xcellent/ 0.70*** 0.70 0.74 0.60** 
'/ery Good (0.56 - 0.88) (0.45-1.11) (0.51 - 1.07) (0.40 - 0.91) 

=air/Poor 2.05*** 1.80* 3.28*** 1.21 

(1.54 - 2.73) (0.94 - 3.44) (2.03 - 5.31) (0.76-1.93) 

Notes: 
1. 95% confiden~ interval is reported in parentheses 
2. Effects are relal ive to the base category, which is "good" self-assessed health 
3. Significance le~ els: *** p<0.01, ** p<0.05, • p<0.1 
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Figure 1. Male Sample, Marginal Effects ofExcellentNery Good SAH by 
Age Groups and Health Conditions 
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Figure 3. Female Sample, Marginal Effects of Excellent/ Very Good SAH by 
Age Groups and Health Conditions 
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Figure 5. Male Sample, Marginal Effects ofExcellentNery Good SAH by 
Age Groups, Health Conditions and Horizon 
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IV 

Early RetiNment Pathways and Post-Retirement Outcomes in Canada 

1. Introduction 

The objecfrre of this study is to investigate whether post-retirement observable 

outcomes of early r ~tirees, persons retiring before the traditional age of 65, differ over the 

range of pre-retirement observable circumstances. To the extent that differences exist, we 

would like to understand how post-retirement characteristics are associated with a 

particular pathway to retirement, and more importantly how these characteristics depend 

on whether individitals are "pushed" into retirement or not. 

There are s~veral reasons for interest in this subject. One is related to the well 

known feature of 1he simple life-cycle model which treats retirement as an exogenous 

event. The event of early retirement however is inconsistent with that theoretical 

conceptualization and may be the result of an endogenous decision. In addition, the 

recent global trer.d toward abolishing mandatory retirement practically eliminates 

retirement exogem ity, giving individuals more opportunity to choose the timing of their 

retirement. Hence, the post-retirement outcomes they experience are presumably 

associated with the timing and circumstances of retirement. 

Consider a male in good health and working full-time who retires before the age 

of 65. We would expect that this person differs in some characteristics, for example 

income, education health and financial assets, from a person of the same age who does 
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not retire. Moreove:, if this individual retires "voluntarily", meaning that he is not forced 

to retire, we would ~xpect that he is well prepared (including financially) for retirement. 

By compari:;on, a male of the same age who also retires before the age of 65 but 

instead is in bad b ealth, or has been experiencing a long term disability immediately 

before retirement, :ilso would differ in some characteristics from a non-retiree (and a 

"voluntary" retiree). However, it is more likely that this individual was forced into 

retirement, presumably by his health circumstances (this could be an example of 

"involuntary" retin ment ). That kind of transition to retirement may carry a likelihood of 

non-preparedness ti) face the challenges of the post-retirement period. Thus, despite their 

similarity in taking early retirement, these two retirees exhibit different trajectories of (or 

pathways to) retirement, possibly leading them to different post-retirement outcomes. 

To study th1: effects of early retirement pathways on post-retirement outcomes, we 

employ a sample cf men who retire within the three panels of the Canadian Survey of 

Labour and Income Dynamics (SLID). The SLID is a unique source of high quality 

socio-economic an i demographic longitudinal data which provides a unique perspective 

on the labour behaviours and income of Canadians. 

We focus on three indicators of post-retirement outcomes: self-reported health 

status, self-·reported stress level and dwelling tenure. The first two indicators are regarded 

as proxies for subjective well-being, while the third is intended to capture financial strain. 

Further details on these variables will be presented below. 

The~ paper ~roceeds with a review of the related retirement literature. Section 3 

provides details on the SLID and our sample of analysis. Section 4 offers the econometric 
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methodology. Section 5 reports and Section 6 discusses the results. Section 7 concludes. 

2. Literature Review 

The fraction of males leaving work before the traditional pension age has been 

increasing for deca ies since the 1970s and only recently has it shown signs of reversal. 

This downward tendency in the labour force participation rate and the recovery observed 

over the past 10 ye1rs has been common across OECD countries. The latest decreases in 

early exits are gem:rally attributed to financial need, better health, improved health care, 

institutional chang1~s (such as abolishing mandatory retirement and/or early retirement 

incentives) or even changes that re-emphasize work as a means of providing a sense of 

purpose (Bailey 2005, Townson 2006). As well, the decrease in the exit from the labour 

force among older married men has been attributed partially to the increases in their 

spouses' labour paiticipation (Schirle 2007). 

Studies agri~e that health is among the most common reasons for early retirement. 

McGarry (2004) fitids that subjective health affects retirement expectations significantly 

and that changes in the retirement expectations are influenced much more by changes in 

health than by changes in income or wealth. Health and health related conditions such as 

various fmms of depression and disability were also found to be positively associated 

with early retiremtnt (Tompa 1999, Blekesaune and Solem 2005, Karpansalo et al. 2005, 

M0ller Dar10 et al. 2005). 

Several pa:>ers (Blekesaune and Solem 2005, Siegrist et al. 2007, Mein and 

Ellison 2006, Lun1l and Villadsen 2005, Soidre 2005, Dom and Sousa-Poza 2005) point 
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to occupational and work conditions as particularly important reasons for an early exit 

from the labour fot ce. A negative attitude towards work motivates individuals to retire, 

while an improvement in working conditions and the psychosocial quality of work are 

strong incentives to stay at work. In addition, the interaction between individual attributes 

and organizational practices is shown to affect retirement outcomes (Vickerstaff 2006). 

Thus, the Employer is found to have a role in determining the manner and timing of 

individual retireme:1t. 

Wealth, income and institutional incentives are generally recognized as factors 

that affect early re1 irement, although there is some disagreement on the importance that 

institutionally devi ;;ed incentives have for early exit. Banks and Smith (2006) find that 

people at both end:; of the wealth distribution are less likely to be working even in their 

50's. They also suggest that retirement decisions in the UK are strongly influenced by 

institutional factors. Schils (2004) shows that the retirement behaviour of older workers is 

dependent largely Jn retirement policies and regime types. In the UK, where a market­

oriented welfare S) stem is in place, the rate of early exits is lower compared to the early 

exits in Germany rnd the Netherlands. (The welfare states of the latter two countries are 

characterized by more generous and universal social security arrangements.) 

Dom and Sousa-Poza (2005) study early retirement in Switzerland and conclude 

that the wage rate is an important determinant. Their results indicate tha t both high and 

low wages reduce the probability of an early exit and also point out the significance of 

social security coverage. This is in line with the findings of Larsen and Pedersen (2005) 

who suggest that early retirement programs have a positive effect on early exit in 
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Denmark. A Canadian perspective on the significance of income and private pensions is 

provided by Tompa (1999). He shows that many who receive early retirement benefits 

under the Canadian Pension Plan (CPP) are people with higher life-time earnings. In 

addition, those wh) receive private pensions are more likely to make an early exit to 

publicly funded retired-worker benefits. 

Canadian studies provide conflicting evidence of the impact of institutions (and 

institutional changt) on the decision to retire early. Baker and Benjamin (1999) consider 

early retirement behaviour of older males (men between the ages of 60 to 64) and find 

that even though public pension receipt significantly increased after the introduction of 

early retirement provisions to the Canadian Pension Plan (CPP) and the Quebec Pension 

Plan (QPP), little immediate effect on labour market behaviour was observed14
. In 

addition, Compton (2002) finds no evidence that expected CPP/QPP benefits or current 

wage levels influe 1ce the retirement decision. (She also finds no evidence that wealth 

affects the retirem1mt decision.) By contrast, using a unique administrative data set, the 

Longitudinal Wod:er File, combined with data from the Canadian Census, the Labour 

Market Activity St.rvey and the SLID, Baker et al. (2003) find that the Canadian Income 

Security system has substantial effects on the retirement decisions of both males and 

females. 

Other determinants of early retirement identified in the literature include 

education, indust~', occupation (Dom and Sousa-Poza 2005) as well as individual and 

partner's employment status (Tompa 1999, Dom and Sousa-Poza 2005, Schellenberg et 

14 
The early retirement provision was introduced to the QPP almost three years before the matching reform 

of the CPP was enacte i. 
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al. 2006, Schirle 2(107), career instability (Stone et al. 2006) and well-being (Szinovacz 

2006). 

Unlike the abundance and diversity of studies on the determinants (implicitly -

the pathways) of early retirement, the research on post-retirement outcomes has primarily 

focused on consumption (Hamermesh 1984, Banks et al. 1998, Bernheim et al. 2001, 

Hurd and Rohwedier 2003, Miniaci et al. 2003, Aguiar and Hurst 2004, Haider and 

Stephens 2007). The common finding is that average consumption falls significantly after 

retirement. (Hurd an.d Rohwedder 2006, Ameriks et al. 2007 and Alan et al. 2007 suggest 

that often this drop is fully anticipated by the households.) However, the related question 

of how the pathway to retirement and the retirement circumstances are associated with 

the individual post-retirement outcomes other than consumption has received surprisingly 

little attention. 

Smith (200~)) shows that among UK households of men who retired involuntarily, 

spending falls in 1 etirement. Using Canadian data (cycles 5, 9 and 16 of the General 

Social Survey and the 1975 Retirement Survey), Alan et al. (2007) find that involuntary 

retirement and specifically involuntary retirement associated with poor health 1s 

significantly correhted with financial dissatisfaction in the post-retirement period. 

Van Solinge (2007) and Rennemark and Berggren (2006) also suggest that 

individuals retiring involuntarily, including those who retire for health reasons, differ 

from voluntary ri~tirees and working individuals of the same age in observable 

characteristics, and also experience a decrease in perceived health. 
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A Canadian study (Pyper and Giles 2002) of the labour force behaviour of 

workers in their 50' s and 60's shows that those who ended career jobs voluntarily are less 

likely to work again during the following two years than those who experienced an 

involuntary job sep rration. 

Thus, the pathways to retirement appear to affect post-retirement outcomes. In 

particular, the type of retirement (voluntary/involuntary) seems to be associated directly 

with post-rctiremert well-being. 

An interesting question that has received limited attention is whether individuals 

are willing to subs :itute ownership for rentership in the event of an "involuntary" early 

retirement. A num1,er of studies (Skinner 1996, Ostrovsky 2002, Venti and Wise 2004) 

have found that hc1using wealth is not treated as any other financial asset in later life; 

households are generally more reluctant to consume it. Browning and Lusardi (1996) and 

Browning and Crc ssley (2001) provide the rationale behind this phenomenon: due to 

precautionary motives agents may not regard all their sources of wealth as substitutes. 

Thus, housing wealth may be viewed as a financial asset to be consumed after retirement 

and/or in extraorcinary circumstances (e.g. unexpected health shocks). Hence, it is 

interesting to know whether "involuntary" early retirement could be a trigger for tapping 

into this source of, Nealth by substituting ownership for rentership. 

Our focus h.ere is to investigate whether and how the pathway to retirement is 

related to individllal self-perceived health, self-reported stress and dwelling tenure in 

retirement. The usi: of a high-quality longitudinal dataset allows us to identify individuals 

who transitioned to retirement and to know their pre- and post-retirement characteristics. 
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Hence, our analysis relies on observables rather than recall and avoids possible bias 

arising from post-retirement rationalisations, which is a primary concern in studies based 

on surveys of retirees. On the other hand, our study is constrained by the 6-year length of 

the SLID panel and the relatively small number of individuals making the transition to 

retirement. 

3. Survey Data and Sample of Analysis 

3.1. Survey Details 

The Canadian Survey of Labour and Income Dynamics is administered by 

Statistics Canada and collects data on the labour market activity, income and related 

socio-economic and demographic characteristics of the Canadian population. The first 

year of SLID annual data is 1993. 

SLID's longitudinal component collects information on individuals in Canada, 

age 16 and over15
, by following them for a period of six consecutive years. To keep the 

longitudinal sample representative of the Canadian population, a new panel of 

respondents is introduced every 3 years. This design also ensures continuity of the SLID 

sample. Every panel includes about 30,000 adult individuals, members of about 15,000 

households:. 

The:: sampling frame of the Canadian Labour Force Survey (LFS) is used for the 

SLID. Moreover, t 1e samples for SLID are selected from the monthly LFS. The Statistics 

Canada guide to S LID points out that "the LFS sample is drawn from an area frame and 

15 
Excluding resident~ of Yukon, Northwest Territories and Nunavut, residents of institutions and persons 

living on Indian resenes. These restrictions remove less than 3% of the population. 
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is based on a stratified, multi-stage design that uses probability sampling. The total 

sample is c:omposed of six independent samples, called rotation groups, because each 

month one sixth o: the sample (or one rotation group) is replaced" (Statistics Canada 

2004). Two rotation groups of the LFS constitute a SLID panel. 

SLID data 1 ~ollection is by computer-assisted interviewing by telephone. At the 

beginning of each panel, background information about respondents is collected. The 

following 6i regulai interviews have a split format with labour topics covered in January 

and income topics 1 :overed in May. In both cases, questions ref er to the previous calendar 

year. The income [nterview is scheduled in May to take advantage of the income tax 

filing period when respondents are expected to be more familiar with their income 

records. Usually, over 80% of respondents agree to provide access to their administrative 

income tax records 

3.2. Sample Restrictions 

For our amilysis the initial longitudinal SLID sample is subjected to a number of 

restrictions. 

Firstly, we impose a time restriction due to the survey design. The questions on 

health status, stress level and major activity (which are key variables in our analysis) 

were first asked ii 1996. This automatically removes the period 1993 to 1995 from 

consideration. Thus, we employ years 1996 to 1998 of Panel 1 and the following two 

complete panels (y~ars 1996 to 2001 and 1999 to 2004). 
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Further, we restrict our analysis to males to conform with the bulk of the existing 

literature on retirerr 1ent. 

We limit our study to men who are in the age range 40 to 58 in the initial year of 

every SLID panel, who retire in any of the following years and stay retired for at least 

one year after retirt ment. Retirement under the age of 40 is very rare. The upper age limit 

is imposed to constrain the age ofretirement to 64 in the final year of our panels (6 years 

later). Naturally, w1~ also exclude all men who retire in the first or last year of every SLID 

panel. 

Details on 1 he primary definitions of retirement and the sample sizes associated 

with them are prmided in Tables 1 and 2. Table 3 offers a description of all retirement 

definitions conside·ed in the study. The definitions of retirement are discussed below. 

3.3. Variables 

3.3.1. Ind1 cators of Retirement 

Our retirenent indicators are derived from the variables end-ofyear major 

activity and annual labour force status. 

The major activity is identified through responses to the question "I'd like to ask 

you a few questions about your main activity at the end of [year]. Was your main activity 

... "with possible answers (1) "Working at a job or business?", (2) "Looking for work?", 

(3) "Going to schJol?", (4) "Keeping house?", (5) "Caring for other family members 

(including young children)?", (6) "Retired ?", (7) "Long term illness or disabled?", (8) 

"Doing volunteer work?" and (9) "Other?". 
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Based on rr:ajor activity, a person is defined as having retired during the survey 

period if: 

(1) He was self-reported as "Retired" in any two consecutive years between 

years 2 and 5 of a panel and was not self-reported as retired in the year 

preceding the first year of self-reported retirement16(Definition A), or 

(2) He was self-reported as not at school, not working at a job/business, not 

.looking for work and not having a long-term illness two consecutive years 

between years 2 and 5 of a panel and was self-reported as having a long-term 

illness, working at a job/business or looking for work in the year preceding 

this two-year period (Definition B). 

There are pronounced differences between definitions A and B. The first defines 

as retired only those men who self-reported themselves as retired. By contrast, Definition 

B extends the rang;: of activities that constitute retirement and also limits the states from 

which the transition to retirement could take place; Definition B focuses on withdrawal 

from the labour force. Table 4 offers the percentage of retirees in the SLID sample (Panel 

A) and the percentage distribution of retirees by age-group (Panel B), all based on 

Definition B 17
. 

The annual labour force status is constructed based on a vector of monthly labour 

force status indica:ors and its categories are: (1) employed all year, (2) unemployed all 

year, (3) not in th( labour force all year, (4) employed part-year, unemployed part-year, 

16 In the first SLID panel, a person is defined as having retired if he was self-reported as "Retired" in the 
last two years of Panel 1 (years 5 and 6) and was not self-reported as retired in year 4. The same rule for 
timing, regarding Panel 1, is applied to all subsequent definitions of retirement. 
17 Summary statistics for the rest of retirement definitions are not presented because of disclosure 
limitations. Definition B statistics offer a close approximation. 
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(5) employed part-rear, not in the labour force part-year, (6) unemployed part-year, not in 

the labour force pHrt-year, and (7) employed, unemployed and not in the labour force 

during the year. Labour force status is recorded for respondents age 16 to 69. 

Using the ai mual labour force status, a respondent is defined as having retired if: 

(1) He was not in the labour force for two consecutive years between years 2 and 

.5 of a pcmel and was in the labour force for at least part of the year preceding 

this two ·year period (Definition C), or 

(2) He was not in the labour force and was not disabled for two consecutive years 

between years 2 and 5 of a panel and was either disabled and not in the 

labour J orce or was in the labour force for at least part of the year preceding 

the two-year period of not being in the labour force (Definition D). 

The more general Definition C defines retirees based strictly on withdrawal from 

the labour force. A potential problem with this indicator is that not all men who are not in 

the labour force [or two consecutive years are retired. Long-term disability could 

influence labour force participation and although it could potentially lead to retirement, it 

is not a certain outcome, especially for younger men. Definition D accounts for a possible 

effect of disability by excluding the temporarily disabled individuals who are not in the 

labour force from th.e retiree group. 

The: reason we consider both the end-of-year major activity indicator18 and the 

annual labour fore<~ status of respondents is that each provides information unmatched by 

18 From 1996 to 199• > the major activity indicator refers to the major activity during the reference year. 
From 1999 and onwards, this indicator refers to the end-of-the-reference-year major activity. We conducted 
tests for the change in iefinition and found that it had no statistically significant effect on our estimates. 
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the other. While annual labour force status captures the labour behaviour throughout a 

year, it is less informative about non-labour behaviours (e.g., someone could report 

himself as not heir g in the labour force for an entire year but this does not necessarily 

mean that he is retired). On the other hand, the major activity indicator is more 

informative about tlie non-labour behaviours but it refers only to activities at the end of a 

specific year. (Thu;, if someone retires during a year but his major activity at the end of 

that year is different, he may be misclassified as non-retired.) 

We recogr ize that our retirement definitions are flagging different sub­

populations of retirees. It is possible that men identified as retired by the major activity 

variable could rep< >rt an annual labour force status that is inconsistent with the pattern 

characteristic for fdly retired individuals. Thus, definitions A and B capture both full and 

partial retirement. Jn contrast, definitions C and D identify only full retirees. 

To be defined as a retiree, all four definitions require that the major activity or 

labour force status of an individual remains unchanged over two consecutive years. The 

main reason for ~electing this particular post-retirement period is the limited time­

dimension of our panels as well as the very small number of men making a transition in a 

particular year. To obtain a sample size sufficient for analysis, we pool retirees within a 

panel (e.g. within one complete, 6-year long SLID panel we pool the individuals who 

retire in years 2 to 5 and thus roughly quadruple the number of retirees) and also across 

panels. Table 2 shC1ws the sample sizes that correspond to definitions A to D. Imposing a 

longer post:-retirerr ent period would result in a sample size too small for analysis. On the 
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other hand, a post-1 etirement period of only one year would increase the heterogeneity in 

our sample and would likely reduce the reliability of our results. 

Also, due ti) the nature of our data, some retirees have a longer observed post-

retirement period than others (e.g., men who retire in year 2 of a complete panel are 

observed for three more years than men who retire in year 5) while others have a longer 

pre-retirement peril)d. For consistency, we restrict the observed retirement period to two 

years and the pre-retirement period to one for all retirees. This translates into strict and 

well defined horiz1ms. (Other definitions relax this restriction somewhat, as described 

below.) 

3.3.2. Alt<: rnative Indicators of Retirement 

Table 3 offors a description of the full range of retirement definitions used in this 

study. The table has two panels: Panel 1 provides a symbolic description whereas Panel 2 

offers a verbal description of the retirement definitions. The indicators are divided into 

three groups: (i) indicators based on major activity (definitions 1 to 8); (ii) indicators 

based on annual la Jour force status (definitions 9 to 11 ), one of which is combined with 

disability (definitic1n 11); and (iii) indicators based on the union of major activity and 

labour force status (definitions 12 and 13)19
• Within each group we distinguish two types, 

differing in terms cf the observed pre-retirement history: the first considers only one year 

of pre-retirement hstory (odd numbered definitions from 1 to 11 and Dl2); the second 

takes into accour t the entire available and observed pre-retirement period (even 

19 Definitions A to D a ·e listed in Table 3 as D 1, D7, D9 and D 11 respectively. 
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numbered definiticns from 2 to 10 and D13). We use those definitions to study the 

sensitivity of our results to the retirement specification. 

3.3 .. 3. Pathways to Retirement 

The set of pre-retirement characteristics used to identify a pathway to retirement 

includes end-of-yeur major activity, annual labour force status, self-assessed health and 

disability status. 

To create the pathway variables for use in model estimation, we collapse the 

categories of the end-of-year major activity variable from nine down to five by 

combining going ti) school, keeping house, caring for other family members, and doing 

volunteer work ~ith "other". We also recategorize the annual labour force status 

indicator based on the patterns of labour force participation. The transformed variable 

distinguishes amor g employed all year, unemployed all year, individuals who are not in 

the labour force all year and those who are unemployed or not in the labour force part­

year. With these vniables we intend to capture the character ofrespondent's self-reported 

labour and non-labour activities as well as his labour force (or job) attachment which, as 

the body of retirement literature suggests, may be associated with retirement and hence 

could affect the po:;t-retirement outcomes. 

It i:s nature: 1 to include self-assessed health status in the set of pre-retirement 

characteristics since health is one of the major determinants of retirement. Self-assessed 

health (SAH) ha~ five ordered categories which are the answers to the question 

"Compared to oth1:r people [respondent]'s age, how would you describe [respondent]'s 
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state of health? Wollld you say it is ... " with possible answers: (1) "Excellent", (2) "Very 

good", (3) "Good", (4) "Fair", or (5) "Poor". In our analysis we sometimes use all five 

categories but colfapse them into two (by combining excellent, very good and good as 

"good'', and fair and poor as "bad") when the cell sizes are small. 

Our disabili y status variable is a flag indicating whether the person suffered from 

any long-term physical condition, mental condition or health problem in the pre­

retirement year. The inclusion of this indicator in the set of characteristics is based on 

substantive evidence in the literature of its significance for retirement. 

The post-retirement outcomes we consider are SAH, self-reported stress and 

dwelling tenure. In our post-retirement models, we utilize the five-category SAH. The 

stress variable is ar answer to the question "Would you describe [respondent's] life as .. 

. " with possible an~:wers: (1) "Very stressful?'', (2) "Somewhat stressful?'', (3) "Not very 

stressful?", (4) "Net at all stressful?". Finally, the dwelling tenure is a dummy taking the 

value of unity if the respondent (or a member of his family) owns his current residence 

and zero otherwise. Table 5 presents the transition matrices of these three outcomes; 

dwelling tenure exhibits a strong state persistence while health and stress seem to be less 

state-dependent. 

We also ccnsider a number of additional variables (the controls) which, as we 

hypothesize, have important effects on post-retirement outcomes. Those are age, 

educational attainnent, investment income (including interest from bank accounts and 

other deposits, int,~rest from loans and mortgages, regular income from trust funds or 

estates, net dividends and other investment income), family composition, marital status, 
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an indicator of self- employment, immigrant status (immigrant if been in Canada for less 

than 10 years) and an indicator for whether the person is a member of an employer 

provided pension pl an. 

Table 6, Par els A and B present the pre- and post-retirement summary statistics of 

the sample of reti·ees (under Definition B). We can see that there are no unusual 

dynamics in our sc:mple. However, several things are worth noting. Firstly, while the 

fraction of men who are not in the labour force increases substantially after retirement (as 

compared to befor1: retirement), its value remains below unity. In contrast, the major 

activity indicator sl: ows that there are no men who are in the labour force in the year after 

retirement. This difference is expected and is caused by the characteristics of Definition 

B presented earlie1. Secondly, the fraction of married men increases in the year after 

retirement and so does that of disabled men. Finally, we see a substantial increase in 

mean investment ir.come, both personal and family, in the year after retirement. While it 

is difficult to establish the exact cause for this, one possibility is that some retirees may 

receive lump sums upon retirement or may "cash in" retirement assets such as Registered 

Retirement Saving~ Plans. 

4. Methodology 

We adopt the following estimation approach. First, for each of the 13 definitions 

of retirement we identify all those in the three panels of SLID who retired. We then pool 

the retirees from all panels to obtain our sample for analysis. Finally, for each of the three 
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post-retirement outl:omes (health status, stress level and dwelling tenure) we estimate a 

model of the form: 

(1) 

where y JR+ii is the post-retirement outcome of retiree j and y JR-I is the pre-retirement 

value of the: same characteristic for the same individual. The vector PJR-i includes the set 

of pre-retirement c trnracteristics used to identify a pathway to retirement (the pathway 

variables) and WJR-i contains the set of pre-retirement year controls20
; R denotes the year 

of retirement. 

A few points deserve particular attention. Firstly, only one of the two pathway 

variables, major activity and annual labour force status, is included in the model. Thus, 

two separate versicns of every model are estimated21
• Secondly, the stress and dwelling 

specifications inchde an additional regressor, vector ZJR+I. It contains the post-

retirement annual l 1bour force status of a retiree when a definition of retirement is based 

on major activity; when the definition is based on annual labour force status, ZJR+I 

includes the post-retirement major activity of a retiree. The reason for having R+ 1 labour 

and non-labour act vity indicators in these models is that they could have an effect on the 

R+ 1 outcomes and hence should be accounted for. Finally, the set of controls, which is 

common to all mo iels, includes age, educational attainment, family investment income, 

20 In final model estimation we use standardized investment income. Also, we exclude the indicators of 
marital status and pension plan membership from the set of controls since their effects are insignificant 
once family composition and labour force status are controlled for. 
21 Exceptions: to this ride are models based on definitions 12 and 13 where both variables are included in 
the model. 
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family compositior, an indicator of self-employment, and an indicator of immigrant 

status. 

The econorr 1etric form off in specification ( 1) changes depending on whether 

YJR+I is binary or his multiple categories. In the former case/ has a probit form, and in 

the latter f has an ordered pro bit form. 

Our objecti\-e is to characterize how retirees differ among themselves in the post­

retirement period ;:;onditional on their observed pre-retirement characteristics (and 

implicitly on the tyr,e/pathway of retirement they experience). 

We estimat,~ specification (1) separately for health status, stress level and 

dwelling tenure. Other studies (e.g., Smith 2006 and Alan et al. 2007) have suggested that 

involuntary retirement is likely to be associated with worse post-retirement outcomes. To 

test for that we define involuntary retirees as those who are unemployed or not in the 

labour force for at 11 :ast some period during the year preceding retirement, who report fair 

or poor health, and/or have a long-term illness or disability. We would expect individuals 

employed all year, i1 good or better self-assessed health and having no disability to be the 

voluntary retirees. 

We hypo the: :ize that men who have been forced to retire would be less likely than 

voluntary retirees tc report high self-assessed health, more likely to report higher levels 

of stress and just as mwilling to substitute ownership for rentership. 
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5. Results 

5.1. Models Utilizing Indicators of Retirement Based on Major Activity 

We begin b: { examining the results of the models using retirement definitions A 

and B. Tables 7 to 9 present the estimates of the health, stress and dwelling tenure 

models. The first tvro columns of every table report the model estimates under Definition 

A; the second two 1:olumns show the estimates under Definition B. All three models are 

estimated twice: once with pre-retirement major activity as part of the set of regressors, 

Columns 1 and 3, ald once with pre-retirement labour force status, Columns 2 and 4. 

The results for the health models22 (Table 7, Columns 1 to 4) show the presence 

of a strong and statistically significant (p<0.05) gradient in health: men are more likely to 

experience worse health after retirement the worse their state of pre-retirement health. 

Moreover, disabilitr in the pre-retirement period is associated with worse post-retirement 

health, irrespective of the retirement definition. Thus, one who retires because of bad 

health or disability is likely to have worse post-retirement health than one who does not 

possess those particular pre-retirement characteristics. 

Conditioning on pre-retirement health, men who live in an owned (either by them 

or a member of th~ir family) residence are more likely to report better health in post-

retirement, compar~d to renters. The effect is statistically significant under Definition A 

(Columns I and 2) but it is of somewhat lower magnitude and less significant (p<O. l 0) 

under Definition E (Columns 3 and 4). Neither major activity nor annual labour force 

status are found to 1ave a significant effect on post-retirement health at group levels. 

22 Since health status is coded from (1) to (5) where (1) is excellent and (5) is poor health, a positive effect 
in the health models in iicates lower health compared to the reference group. 
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We next consider the stress model estimates23 (Table 8). As anticipated, reporting 

lower pre-retiremer t stress is associated with lower post-retirement stress, especially for 

the lower stress CLtegories. Men who define themselves as not very stressed or not 

stressed in pre-retii ement are more likely to report lower stress than those who define 

themselves as very stressed in pre-retirement. Controlling for pre-retirement stress, men 

in poor health are likely to indicate significantly higher stress than men in fair or better 

health. (This result is statistically significant only under Definition A.) Disability in pre-

retirement is found to be associated with higher stress in post-retirement. The statistical 

significance of thi; result holds under both retirement definitions (Table 8, Panel 1, 

Columns 1 to 4). 

Retirees wlto own their current residence (or live in a residence owned by a 

member of their fanily) in pre-retirement are more likely to report lower levels of stress 

in post-retirement, compared to renters. Just as before, we find that major activity and 

annual labour force status have no statistically significant effects on post-retirement stress 

at group levels (cmttrolling for post-retirement labour status). 

Finally, we review the estimates of the dwelling tenure regressions (Table 9). We 

find a strong state-dependence in dwelling ownership across retirement definitions. This 

result is in line with the literature. On the other hand, our results show no evidence of an 

association between health status (tested as a group) and dwelling ownership in post-

retirement. Also, we see no statistically significant association between disability status 

and ownership. 

23 Since stress status i; coded from (1) to (4) where (1) is very stressed and (4) is not stressed, a positive 
effect in the stress models indicates higher stress compared to the reference group. 
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Although th;: labour and non-labour indicators (major activity and annual labour 

force status) are found to be insignificant predictors of post-retirement dwelling 

ownership (tested a; groups), our findings indicate that those who are looking for work in 

the pre-retirement r eriod are less likely to be owners in post-retirement compared to men 

who are working ;1t a job or business (Table 9, Columns 1 and 3). This effect is 

significant for both retirement definitions. 

5.2. Models Utilizing Indicators of Retirement Based on Labour Force Status 

We now co11sider the results of the models using retirement definitions C and D24
. 

Tables 10 to 12 present the estimates of the health, stress and dwelling tenure models. 

The first two columns of Tables 10 and 11 report the model estimates under Definition C; 

the second two cclurnns show the estimates under Definition D. As before, all three 

models are estimat;:d twice: once with pre-retirement major activity as part of the set of 

regressors, Columr.s 1 and 3, and once with labour force status, Columns 2 and 4. Table 

12 reports estimates only under Definition D; the dwelling tenure model under Definition 

C cannot be estimated because of insufficient variability in the dependent variable. 

As before, the health models estimates (Table 10, Columns 1 to 4) indicate the 

presence of a stror g and statistically significant gradient in health. In addition, disability 

in the pre-retirement period is found to be associated with worse post-retirement health 

24 The models using n tirement definitions C and D are estimated for smaller sample sizes than the models 
of self-reported retiree>. Table 2 provides details. 
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under Definition C but, unlike the previous estimates, under Definition D disability is 

insignificant. (A discussion of these findings is provided below.) 

Conditionin:~ on pre-retirement health, pre-retirement annual labour force status is 

found to have a sta· istically significant effect on post-retirement health with significance 

holding across bott retirement definitions. The estimates under Definition C (Table 10, 

Column 2) suggest that men who are unemployed all year and men who are unemployed 

part-year or not in 1he labour force part-year in the year before retirement are more likely 

to report better ht:alth after retirement than men who are employed all year. Both 

estimates are statis1ically significant (p<0.01). Also, the effect of unemployment remains 

statistically signifi~ant under Definition D (Table 10, Column 4). While this is an 

unexpected finding, results from previous studies provide a possible explanation; further 

discussion follows. 

We next ccnsider the stress model estimates (Table 11). There is once again a 

well-established pattern of state-dependence in stress. Its statistical significance generally 

holds across the two retirement definitions. However, contrary to the earlier results, 

disability and dwe ling tenure are not found to be associated with stress. Major activity 

and annual labour :Orce status at group levels are also found to be insignificant for stress. 

However, men reporting themselves as looking for work in the period before retirement 

are likely to report lower stress than men whose major activity is working at a job or 

business (Table 10, Column 3). These findings are discussed below. 

In lline wit 1 the conclusions in the literature, our results of the dwelling tenure 

estimations (Table 12) show that dwelling ownership after retirement is associated only 
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with dwelling owmrship before retirement. Retirement circumstances appear to have no 

statistically signific.mt effect on post-retirement dwelling tenure. 

5.3. Models Ut1 lizing the Alternative Indicators of Retirement 

Figures 1 to 7 present graphically the estimates based on all 13 definitions of 

retirement. Figures 1 to 4 offer coefficient estimates from the health models; Figures 5 to 

7 show estimates from the stress models. Asterisks indicate statistical significance 

(p<0.05). 

Figure 1 presents the effects of the various pre-retirement major activities 

(compared to the b1seline) on post-retirement health. The effects are rather scattered and 

generally :statistically insignificant across retirement definitions. In contrast, the 

coefficient estimat~s of the disability dummy are relatively similar in magnitude and 

preserve their stafotical significance across 12of13 retirement definitions (Figure 2). 

Figure 3 sh :>ws that the estimates of the labour force status categories (compared 

to the baseline) appear to be statistically significant only for models in which retirement 

is defined by annual labour force status (i.e., definitions 9, 10 and 11). Their magnitudes 

and directions are in line with our findings from previous sections. 

Higher edu::ational attainment, as compared to less than high school, is found to 

be associated with better health in retirement (Figure 4). The significance of the effects 

varies across retir~ment definitions. Also, there is no evidence of a well established 

gradient. 

120 



PhD Thesis - S. Grn:hev McMaster - Economics 

Figures 5 to 7 offer no surprises. The estimates of the categories of major activity 

(Figure 5) are gen~rally insignificant (compared to baseline); the same holds for the 

estimates of annual labour status (Figure 6). As seen before, disability loses its 

significance: once retirement definitions based on labour force status are employed 

(Figure 7). However, one result deserves attention: men who are not looking for work, 

not retired and not long-term ill are found to be more likely to report higher stress in post-

retirement than mt: n who work at a job or business (Figure 5). This effect is fairly 

consistent across ntirement definitions (whenever estimated) and statistically significant 

for almost all defin tions based on annual labour force status25
. 

Finally, the effects of the other pre-retirement characteristics are not offered here 

since their magnitlldes and significance do not vary substantially across definitions. 

Similarly, we do not present the estimates of the dwelling tenure models since they 

provide no further insights into the relationship between the post-retirement dwelling 

tenure and pathwa) · to retirement. 

6. Discussion 

In this study we consider four primary retirement indicators: definitions A and B 

based on major activity, and definitions C and D based on annual labour force status. 

Each group of definitions treats retirement differently. Definitions A and B define 

retirement as self-reported while C and D derive retirement from the pattern of observed 

labour force particpation. We account for these differences in our discussion. 

25 The likely reason fc >r this finding is that the "other activity" category is dominated by men who report 
themselves as "Caring for other family members (including young children)". 
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We first ask whether different retirement pathways are associated with different 

post-retirement out ::omes of health and stress for self-reported retirees. Our findings 

indicate that pre-retirement health (self-reported health and disability) is likely to be 

associated with pm,t-retirement health outcomes (Table 7). Men who report bad health 

and men who are disabled are more likely to report worse health in the year after 

retirement, compar,~d to the respective baselines. Also, pre-retirement stress levels and 

health related indi::ators (e.g. SAH and disability) are likely to be related to post­

retirement stress outcomes (Table 8). In both models, we find no evidence that labour 

force participation md non-labour activities are associated with post-retirement health or 

stress. This finding is certainly unexpected. However, it suggests that although these two 

indicators may ha' e an impact on the decision to retire (as indicated in the literature), 

they are unlikely ti) have long-term effects on health and stress. Some possible reasons 

for this may be tht: social safety net and the universal health care coverage available in 

Canada. On an imlividual level, it could be that people are able to predict (and thus 

prepare for) or ev1~n create their retirement circumstances with respect to labour force 

participation and, especially, early retirement. Clearly, if this holds true it would 

eliminate any nega:ive effects on health and stress in post-retirement. 

We next ask whether different retirement pathways are associated with different 

post-retirement ou comes of health and stress for individuals with "derived" retirement. 

Health related indi ::ators (SAH and disability) are once again found to be associated with 

post-retirement health (Table 10). However, in certain cases (Definition D), disability is 

not a significant I redictor. This variation in significance is most likely a result of the 
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differences between definitions C and D. As explained above, Definition C is more 

general and thus identifies as retired all men who are not in the labour force, irrespective 

of whether they are disabled or not in the post-retirement period. By contrast, Definition 

D does not carry disability into retirement (but also substantially reduces the number of 

retirees in the sample). Thus, part of the disability effect estimated under Definition C is 

attributable to men who are disabled in pre-retirement and continue to be disabled in 

post-retirement. 

The health model estimates (Table 10) suggest that, conditioning on pre­

retirement health, nen who were unemployed in the entire pre-retirement period are 

likely to report bt tter health than retirees who were employed all year. A possible 

explanation is that unemployment (involving job search and perhaps a stigma) tends to 

yield lower self-a:;sessed health than retirement (no job search and no stigma). A 

thorough analysis cf these and related issues is a subject of future work. 

The stress model results (Table 11) indicate that pre-retirement stress is likely to 

be associated with stress in the post-retirement period. On the other hand, SAH and 

disability are generally insignificant. The estimate of looking for work as a major activity 

under Definition D indicates that men in that category are likely to report lower stress 

than men who are ·,vorking at a job or business. This result is in line with our findings for 

health and is subje1:t to the same economic interpretation. 

We now 1 )Ok at the results of the dwelling tenure models. We show that, 

irrespective of the retirement definition, retirement circumstances have no effect on 

dwelling ownership in post-retirement. That result is consistent with the findings in the 
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literature. A possible explanation of the lack of effect would be that individuals will not 

easily substitute ownership for rentership. Other possible responses that individuals could 

take in the event of an early retirement, such as downsizing, participation in inverse 

mortgage programs and even relocation, are subjects to future study. 

Finally, we consider the pathway variables whose effects are significant across 

most retirement deiinitions. Along with the pre-retirement dependent variables, disability 

is clearly the one that has the most stable effect and is generally statistically significant. 

In conclusic n, it is natural to speculate that adverse experiences followed by next­

period retirement may be indicative of an "involuntary" retirement. In that context, our 

results could be interpreted in two ways. Firstly, they suggest that differences in pre­

retirement health indicators (such as self-assessed health and disability) are likely to be 

associated with differences in post-retirement health and stress. Secondly, "involuntary" 

retirees (i.e., men who may have retired because of health and/or health related 

conditions) are mere likely to experience worse post-retirement outcomes (in terms of 

health and stress) than "voluntary" retirees. In this respect, our findings are fully 

consistent with tho ;e in the early retirement literature. 

Our results on dwelling tenure are also in line with the literature: it appears that 

retirement circums :ances have little effect on dwelling ownership. 

7. Conclusion 

In this pa] >er we investigate whether differences in retirement pathways are 

associated with differences in post-retirement outcomes of health, stress and dwelling 
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tenure. We use a ;ample of men from the Canadian Survey of Labour and Income 

Dynamics, for the ~rears 1996 to 2004. We find that differences in pre-retirement health 

indicators (such as self-assessed health and disability), as pathways to early retirement, 

are likely to be a;sociated with differences in post-retirement health and stress. In 

addition, our result; suggest that "involuntary" retirees (i.e., men who may have retired 

because of health .:nci/or health related conditions) are more likely to experience worse 

post-retirement ou comes (in terms of health and stress) than "voluntary" retirees. 

Retirement circum~tances are found to have no statistically significant effect on dwelling 

ownership. 

Our findin:~s are entirely consistent with others reported in the literature. 

However, due to d<,ta restrictions, our study is far from complete. One possible extension 

would be to employ a more comprehensive longitudinal dataset and create a more 

detailed description of early retirement patterns and post-retirement outcomes. In 

particular, the goal would be to construct more precise pathways of early retirement (also 

involving consumption/expenditure) and use a larger set of post-retirement indicators 

(again including ccnsumption/expenditure) for improving the comparative analysis. 

An additior al avenue of research would be to look at the particular actions, if any, 

that individuals tfil e with respect to their dwelling in the event of an early retirement. Is it 

the case that peo Jle downsize, participate in inverse mortgage programs or simply 

relocate, while continuing to own? 

Another pc ssible direction of research would be to extend the early retirement 

analysis to women Studies indicate that the labour force participation of women is unlike 
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that of men. Hence, studying their pre- and post-retirement characteristics and 

associations is a n!cessary step towards achieving a complete understanding of early 

retirement patterns md post-retirement experiences. 

Finally, inv;!stigating how the individual characteristics of one family member 

influence the post-:·etirement outcomes of another family member (e.g. how the labour 

force status of the wife affects the post-retirement outcomes of the husband) is another 

attractive avenue fer future research on early retirement. 
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Appendix 

Table 1. DESC1UPTION OF THE PRIMARY RETIREMENT DEFINITIONS 

Definition of Retirement 
Based on 

Major Activity 

Annual Labour Force 
Status 

Definition 

A 

Description 

A person is defined to have retired if: 

1) He was self-reported as retired in any two 
consecutive years between years 2 and 5 of a panel, 

2) He was self-reported as not retired in the year 
preceding the period of self-reported retirement. 

B A person is defined to have retired if: 

c 

1) He was self-reported as not at school, not working at 
a job/business, not looking for work or not having a 
long-term illness in any two consecutive years 
between years 2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work or was self-reported as having a 
long-term illness, in the year preceding the period 
described in 1). 

A person is defined to have retired if: 

1) He was not in the labour force for two consecutive 
years between years 2 and 5 of a panel, 

2) He was in the labour force at least part of the year 
preceding the period described in 1). 

D A person is defined to have retired if: 

1) He was not in the labour force and was not disabled 
for any two consecutive years between years 2 and 5 
of a panel, 

2) He was either disabled and not in the labour force or 
was in the labour force at least part of the year 
preceding the period described in 1). 
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Table 2. SAMPLE DROP-OUT, COMPLETE CASES AND 
SAMPLE SIZES BY RETIREMENT DEFINITION 

Sample Characteristics 

Definition of Re :irement Drop-out Complete Cases Sample Sizes 

Definition A 5.7% 76.6% 422/419/426 

Definition B 5.0% 77.7% 463/459/466 

Definition C 3.1% 58.6% 398/389/n.a. 

Definition D 0.0% 59.5% 209/204/207 

Notes: 
1. Drop-01 it shows the percentage of respondents lost while confirming retirement status. These 

individL als have the pre-retirement characteristics of retirees but their next period observables 
are mis sing. Since they cannot be correctly classified they are eliminated from the analysis. 

2. Compll!te cases indicates the percentage of retirees with no missing values for the variables 
other tt an those needed to define retirement. 

3. SamplE sizes indicates the number of individuals employed in model estimation. The first 
numbe · reports the sample size used for estimating the health model, the second - the sample 
size for the stress model, and the third - the sample size for the dwelling model. 
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Tahle 3. DESCRIPTION OF THE FULL RANGE OF 
RETIREMENT DEFINITIONS 

Definition of 

Retirement Based on 

Major Activity 

Annual Labour Force 

Status 

Major Activity and 

Annual Labour Force 

Status 

Notes: 

Panel 1. Symbolic Description 

Description 

------Definition Group At Risk 

D1 (=A) 0/'J, L, S, H, C, I, V, 0)11-11 

D2 0/'J, L, S, H, C, I, V, 0)11-A-1-11 

D3 0/'J, L, 1)11-11 

D4 0/'J, L, l,)11-A-1-1} 

D5 0/'J, L){t-1l 

D6 0/'J, L)11-A-l-1} 

D7 (=B) 0/'J, L, 1)11-11 

DB 0/'J, L, l,){t-A-1-1} 

D9 (=C) (LF, LFPY) 11-11 

D10 (LF, LFPY) {t-A-1-11 

D11 (=D) (LF, LFPY, NLF & D) 11-11 

D12 0/'J, L, I, LF, LFPY}{t-11 

D13 0/'J, L, I, LF, LFPY){1-A-1-11 

Retired If 

(R)11. 1+11 

(R)11. 1+11 

(R)11, 1+11 

(R)11. 1+11 

(H, C, R, I, V, 0)11. 1+11 

(H, C, R, I, V, 0)11. 1+11 

(H, C, R, V, 0)11. 1+11 

(H, C, R, V, 0)11. 1+11 

(NLF)11. 1+11 

(NLF)11. 1+11 

(NLF & ND)11. 1+11 

(H, C, R, V, 0, NLF)11. 1+11 

(H, C, R, V, 0, NLF)11. 1+11 

1. Major Activity is coded as follows: working at a job or business <YV), looking for work (L), going to school (S), 
keeping hous~ (H), caring for other family members (C), retired (R), long-term illness or disabled (I), doing 
volunteer worl' (V), and other (0) 

2. Annual Label r Force Status is grouped as follows: "LF" includes men who were in the labour force all year, 
"LFPY" captu1 es all men who were in the labour force only part-year, and "NLF" are all men who were not in the 
labour force a I year 

3. ·o· indicates 1 he presence of a disability; "ND" stands for no disability 
4. The meaning!, of the symbols used in the table are as follows: "t" is the period of retirement, "A" varies from 1 to 

4 depending m the number of pre-retirement periods in which we observe a particular respondent, "," is the 
conjunction "c r" unless when used in the timing index where it means "and", and"-" is the conjunction "to". 
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Definition of Retiremen1 
Based on 

Major Activity 

McMaster - Economics 

Panel 2. Verbal Description 

Definition 

D1 (=A) 

Description 

A person is defined to have retired if: 

1) He was self-reported as retired in any two consecutive 
years between years 2 and 5 of a panel, 

2) He was self-reported as not retired in the year preceding 
the period of self-reported retirement. 

D2 A person is defined to have retired if: 

1) He was self-reported as retired in any two consecutive 
years between years 2 and 5 of a panel, 

2) He was self-reported as not retired in all years (available 
in the SLID) preceding the period of self-reported 
retirement. 

D3 A person is defined to have retired if: 

1) He was self-reported as retired in any two consecutive 
years between years 2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work or was self-reported as having a long­
term illness in the year preceding the period described in 
1 ). 

D4 A person is defined to have retired if: 

1) He was self-reported as retired in any two consecutive 
years between years 2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work or was self-reported as having a long­
term illness, in all years (available in the SLID) preceding 
the period described in 1). 

D5 A person is defined to have retired if: 

1) He was self-reported as not at school, not working at a 
job/business or not looking for work in any two 
consecutive years between years 2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work in the year preceding the period 
described in 1). 

Continues on next page 
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Annual Labour Force 
Status 

2 

D6 

D7 (=B) 
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3 

A person is defined to have retired if: 

1) He was self-reported as not at school, not working at a 
job/business or not looking for work in any two 
consecutive years between years 2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work in all years (available in the SLID) 
preceding the period described in 1). 

A person is defined to have retired if: 

1) He was self-reported as not at school, not working at a 
job/business, not looking for work or not having a long­
term illness in any two consecutive years between years 
2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work or was self-reported as having a long­
term illness in the year preceding the period described in 
1). 

DB A person is defined to have retired if: 

D9 (=C) 

1) He was self-reported as not at school, not working at a 
job/business, not looking for work or not having a long­
term illness in any two consecutive years between years 
2 and 5 of a panel, 

2) He was self-reported as working at a job/business or 
looking for work or was self-reported as having a long­
term illness in all years (available in the SLID) preceding 
the period described in 1). 

A person is defined to have retired if: 

1) He was not in the labour force for two consecutive years 
between years 2 and 5 of a panel, 

2) He was in the labour force at least part of the year 
preceding the period described in 1). 

D10 A person is defined to have retired if: 

1) He was not in the labour force in any two consecutive 
years between years 2 and 5 of a panel, 

2) He was in the labour force at least part year in all years 
(available in the SLID) preceding the period described in 
1 ). 

Continues on next page 
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Major Activity and Anm al 
Labour Force Status 

2 

011 (=D) 

012 
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3 

A person is defined to have retired if: 

1) He was not in the labour force and was not disabled for 
two consecutive years between years 2 and 5 of a panel, 

2) He was either disabled and not in the labour force or was 
in the labour force at least part of the year preceding the 
period described in 1). 

A person is defined to have retired if: 

1) He was either self-reported as not at school, not working 
at a job/business, not looking for work or not having a 
long-term illness or was self-reported as not in the labour 
force in any two consecutive years between years 2 and 
5 of a panel, 

2) He was in the labour force at least part year or was self­
reported as having a long-term illness, working at a 
job/business or looking for work in the year preceding the 
period described in 1). 

013 A person is defined to have retired if: 

1) He was either self-reported as not at school, not working 
at a job/business, not looking for work and not having a 
long-term illness or was self-reported as not in the labour 
force in any two consecutive years between years 2 and 
5 of a panel, 

2) He was in the labour force at least part year or was self­
reported as having a long-term illness, working at a 
job/business or looking for work in all years (available in 
the SLID) preceding the period described in 1). 
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Table 4. RETIREMENT DESCRIPTIVES 

A) RJ:TIREMENT WITHIN THE SIX-YEAR SLID SAMPLE 
(Percentages) 

Status 

Retired 
Non-retired 

Percentage 

3.8 
96.2 

Notes: 

No:es: 

1. Periods 1 and 6 are excluded since Period 1 is the base 
year and Period 6 retirees could not be followed up (as 
period 6 is the last period in the panel) 

2. Retirement defined according to Definition B 

B) RETIREMENT BY AGE GROUPS 
(Percentages) 

Age Group 
(in period 1) 

40 to 49 

50 to 54 

55 to 58 

Retired 

12.4 

38.9 
48.7 

1. Periods 1 and 6 are excluded since Period 1 is the base year and 
Period 6 retirees could not be followed up (as period 6 is the last 
period in the panel) 

2. Retirement defined according to Definition B 

138 



PhD Thesis - S. Go:;hev McMaster - Economics 

Table 5. TRANSITIONS IN HEALTH, STRESS AND DWELLING TENURE 
(RETIREMENT DEFINITION B) 

Health in Year 
before Retirement 

A) SELF-ASSESSED HEAL TH STATUS 
(Percentages) 

Health in Year after Retirement 

ExcellenWery Good/Good Fair/Poor 

ExcellenWery Go1 >d/Good 88.2 11.8 

Fair/Poor 43.5 56.5 

All 81.0 19.0 

B) SELF-REPORTED LEVEL OF STRESS 
(Percentages) 

Stress in Year 
before Retirement 

Very Stressed/Somewl 1at Stressed 

Not Very Stressed/Not Stressed 

All 

Stress in Year after Retirement 

Very Stressed/ 
Somewhat Stressed 

48.3 

18.3 

36.1 

139 

Not Very Stressed/ 
Not Stressed 

51.7 

81.7 

63.9 

All 

83.9 

16.1 

All 

59.3 

40.7 
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Dwelling Ten11re in Year 
before Retirement 

Owner 

Renter 

All 

B) DWELLING TENURE 
(Percentages) 

Dwelling Tenure in Year 
after Retirement 

McMaster - Economics 

Owner Renter All 

97.5 2.5 86.3 

17.7 82.3 13.7 

86.5 13.5 
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Table 6. SUMMARY STATISTICS FOR THOSE WHO RETIRED 
(RETIREMENT DEFINITION B) 

A) YEAR BEFORE RETIREMENT 

Standard 
Characteristic Variable Category Mean Deviation 

Self-Assessed Health: Excellent a 0.23 0.42 
Very good 0.36 0.48 
Good 0.25 0.43 
Fair 0.09 0.28 
Poor 0.08 0.26 

Self-Reported Stress Very stressed a 0.17 0.37 
Somewhat stressed 0.42 0.49 
Not very stressed 0.27 0.44 
Not stressed 0.14 0.34 

Dwelling Tenure: Renter a 0.14 0.34 
Owner 0.86 0.34 

Labour Force Status (LFS): Employed all year a 0.54 0.50 
Unemployed all year 0.07 0.25 
Not in the labour force all year 0.15 0.36 
Unemployed or not in the labour force part-year 0.24 0.43 

Major Activity Working at a job or business a 0.73 0.44 
Looking for work 0.10 0.29 
Long-term illness 0.17 0.38 
Retired 0.00 0.00 
Other 0.00 0.00 

Education: Less than high school (L THS) a 0.26 0.44 
High school graduate 0.17 0.38 
Post-secondary non-university certificate 0.38 0.49 
University graduate 0.18 0.39 

Age 55.33 3.89 

Marital Status: Married/Common law a 0.82 0.38 
Single 0.18 0.38 

Disability: No a 0.70 0.46 
Yes 0.30 0.46 

Continues on next page 
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1) (2) (3) (4) 

Self-employed: Noa 0.85 0.36 
Yes 0.15 0.36 

Immigrant: Noa 0.84 0.36 

Yes 0.16 0.36 

Pension Plan with 
Current Employer: Noa 0.12 0.32 

Yes 0.53 0.50 

Do not know/Not applicable 0.35 0.48 

Family Composition: Unattached individual in one person household a 0.13 0.33 

Married or common-law couple, no children 0.45 0.50 
Married or common-law couple with children 
(all children under age 25) 0.24 0.42 

Other 0.19 0.39 

Investment Income: Personal 2279.63 9217.31 

Family 3353.56 10381.48 

Notes: 
a. Reference cate110 
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B) YEAR AFTER RETIREMENT 

Standard 
Characteristic Variable Category Mean Deviation 

Self-Assessed Health: Excellent 0.20 0.40 
Very good 0.36 0.48 
Good 0.25 0.43 
Fair 0.11 0.32 
Poor 0.08 0.27 

Self-Reported Stress Very stressed 0.07 0.26 
Somewhat stressed 0.29 0.45 
Not very stressed 0.39 0.49 
Not stressed 0.25 0.43 

Dwelling Tenure: Renter 0.13 0.34 
Owner 0.87 0.34 

Labour Force Status: Employed all year 0.11 0.32 
Unemployed all year 0.06 0.23 
Not in the labour force all year 0.75 0.44 
Unemployed or not in the labour force part-year 0.08 0.28 

Major Activity Working at a job or business 0.00 0.00 
Looking for work 0.00 0.00 
Long-term illness 0.00 0.00 
Retired 0.89 0.31 
Other 0.11 0.31 

Education: Less than high school 0.26 0.44 
High school graduate 0.17 0.38 
Post-secondary non-university certificate 0.38 0.49 
University graduate 0.18 0.39 

Age 57.33 3.89 

Marital Status: Married/Common law 0.84 0.37 
Single 0.16 0.37 

Disability: No 0.64 0.48 
Yes 0.36 0.48 

Continues on next page 
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1) (2) (3) (4) 

Self-employed: No 0.87 0.33 

Yes 0.13 0.33 

Immigrant: No 0.84 0.37 

Yes 0.16 0.37 

Pension Plan with 
Current Employer: No 0.09 0.28 

Yes 0.03 0.18 

Do not know/Not applicable 0.88 0.32 

Family Composition: Unattached individual in one person household 0.15 0.35 

Married or common-law couple, no children 0.54 0.50 
Married or common-law couple with children 
(all children under age 25) 0.17 0.37 

Other 0.15 0.36 

Investment Income: Personal 3215.49 21748.22 

Family 4387.25 22462.95 

144 



PhD Thesis - S. Go;hev McMaster - Economics 

Table 7. HEALTH MODEL ESTIMATES; SELF-REPORTED RETIREMENT 

Retirement Definition 

Pre-retirement Definition A Definition B 

Characteristic Cate gory (1) (2) (1) (2) 

Health: Ver) Good 0.562*** 0.566*** 0.597*** 0.605*** 

(0.156) (0.156) (0.148) (0.148) 

Goo:! 1.340*** 1.346*** 1.212*** 1.230*** 

(0.171) (0.170) (0.159) (0.159) 

Fair 1.651 *** 1.670*** 1.527*** 1.538*** 

(0.236) (0.231) (0.220) (0.215) 

Poo· 2.873*** 2.910*** 2.346*** 2.375*** 

(0.308) (0.296) (0.284) (0.276) 

Major Activity Looi ~ing for Work 0.063 0.113 
(0.229) (0.189) 

0th« ir Non-Labour Activity -0.048 

(0.227) 

Lon!1-Term Illness 0.163 0.188 

(0.213) (0.193) 

LFS: Unemployed All Year 0.058 0.147 

(0.269) (0.232) 

Not in the Labour Force 0.105 0.211 
All Year (0.176) (0.187) 

Unemployed or Not in the -0.052 -0.051 
Lablur Force Part-Year (0.133) (0.125) 

Dwelling 

Tenure: Owr1er -0.442** -0.420- -0.329* -0.333** 

(0.188) (0.185) (0.172) (0.169) 

Disability: Yes 0.443*- 0.441*** 0.556*** 0.540*** 
(0.147) (0.145) (0.140) (0.140) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. The health mod el is estimated using an ordered probit specification 
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Table 8. STRE~;s MODEL ESTIMATES; SELF-REPORTED RETIREMENT 

Retirement Definition 

Pre-retirement Definition A Definition B 

Characteristic Category (1) (2) (1) (2) 

Stress: Somewhat 0.004 0.032 0.106 0.123 

Stre ;sed (0.169) (0.169) (0.158) (0.158) 

Not '/ery 0.381** 0.411** 0.548*** 0.554*** 

Stre ;sed (0.187) (0.191) (0.174) (0.177) 

Not Stressed 0.854*** 0.910*** 1.098*** 1.137*** 

(0.217) (0.223) (0.211) (0.218) 

Health: Fair (versus Excellent) -0.047 -0.089 -0.104 

(0.235) (0.230) (0.221) 

Poo · (versus Excellent) -0.696** -0.762*** -0.294 
(0.295) (0.284) (0.278) 

Major Activity: Looi <ing for Work -0.329 -0.371* 

(0.238) (0.197) 

Oth1 ff Non-Labour Activity -0.387* 

(0.230) 

Lon·l-Term Illness -0.240 -0.308 
(0.217) (0.198) 

LFS: Unemployed All Year -0.550* -0.330 

(0.283) (0.253) 

Not in the Labour Force -0.209 -0.306 

All Year (0.180) (0.191) 

Unemployed or Not in the -0.035 -0.089 
Lab:>ur Force Part-Year (0.143) (0.134) 

Dwelling 

Tenure: Ow11er 0.427** 0.421** 0.294 0.300* 

(0.191) (0.190) (0.179) (0.174) 

Disability: Yes -0.328** -0.328** -0.413*** -0.429*** 

(0.147) (0.146) (0.141) (0.141) 

Notes: 
1. Standard error~ in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. The stress mod el is estimated usin!il an ordered erobit seecification 
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Table 9. DWELLING TENURE MODEL ESTIMATES; 
SELF-REPORTED RETIREMENT 

Retirement Definition 

Pre-retirement Definition A Definition B 

Characteristic Category (1) (2) (1) (2) 

Dwelling 

Tenure: Owner 2.755*** 2.831*** 2.711*** 2.920*** 

(0.323) (0.334) (0.302) (0.322) 

Health: Vary Good 0.347 0.205 0.393 0.275 

(0.399) (0.406) (0.396) (0.408) 

Good 0.492 0.192 0.217 0.005 

(0.416) (0.407) (0.379) (0.387) 

Fair 0.029 -0.273 -0.389 -0.582 

(0.489) (0.488) (0.444) (0.452) 

Poor 0.128 -0.190 -0.132 -0.303 

(0.572) (0.562) (0.554) (0.544) 

Major Activity: L :>oking for Work -0.905** -0.678* 

(0.420) (0.347) 

C ther Non-Labour Activity -0.374 

(0.463) 

L:>ng-Term Illness -0.473 -0.128 

(0.403) (0.363) 

LFS: L nemployed All Year -0.511 -0.611 

(0.500) (0.443) 

I\ ot in the Labour Force -0.141 -0.078 

Jiii Year (0.372) (0.378) 

Llnemployed or Not in the 0.316 0.337 

Labour Force Part-Year (0.382) (0.358) 

Disability: Yes -0.274 -0.290 -0.315 -0.214 

(0.330) (0.325) (0.310) (0.321) 

Notes: 
1. Standard eri ors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. The dwellin~ tenure model is estimated using a probit specification 
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Table 10. Hl:ALTH MODEL ESTIMATES; RETIREMENT BASED ON 
ANNUAL LABOUR FORCE STATUS 

Retirement Definition 

Pre-retirement Definition C Definition D 

Characteristic 1~ategory (1) (2) (1) (2) 

Health: '/ery Good 0.672*** 0.698*** 0.795*** 0.786*** 

(0.178) (0.178) (0.216) (0.215) 

3ood 0.966*** 0.983*** 1.315*** 1.320*** 

(0.189) (0.188) (0.238) (0.235) 

=air 1.655*** 1.749*** 1.212*** 1.155*** 

(0.235) (0.227) (0.425) (0.398) 

=>oor 2.508*** 2.564*** 2.112*** 1.908*** 

(0.272) (0.263) (0.533) (0.520) 

Major Activity: _ooking for Work -0.442* -0.459 

(0.249) (0.477) 

Jther Non-Labour Activity -0.054 -0.506 

(0.231) (0.394) 

~etired -0.282- -0.010 

(0.142) (0.199) 

Long-Term Illness -0.010 0.042 

(0.207) (0.511) 

LFS: Unemployed All Year -0.687*** -0.993** 

(0.193) (0.387) 

Not in the Labour Force 0.305 

All Year (0.432) 

Unemployed or Not in the -0.428*** -0.416 

Labour Force Part-Year (0.155) (0.300) 

Dwelling 

Tenure: Owner 0.028 -0.002 -0.028 0.060 

(0.175) (0.176) (0.290) (0.295) 

Disability: Yes 0.369** 0.392*- 0.236 -0.311 

(0.147) (0.146) (0.202) (0.322) 

Notes: 
1. Standard 1 ffrors in parentheses; significance levels: ••• p<0.01, •• p<0.05, • p<0.1 
2. The healtt model is estimated using an ordered probit specification 
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Table 11. STRESS MODEL ESTIMATES; RETIREMENT BASED ON 
ANNUAL LABOUR FORCE STATUS 

Retirement Definition 

Pre-retirement Definition C Definition D 

Characteristic Category (1) (2) (1) (2) 

Stress: Sorrewhat 0.551*** 0.599*** 0.344 0.380 

Stre;sed (0.198) (0.192) (0.393) (0.380) 

Not ./ery 0.817*** 0.876*** 0.650* 0.715* 

Stre;sed (0.207) (0.202) (0.379) (0.368) 

Not Stressed 1.229*** 1.238*** 1.211 *** 1.368*** 

---------------.. --------- -------------------------_ (<?:??~)_ ------_(Q.~?~) _ --------_ _(Q.~Q?) _ ----_(fl_}_~Q} _ ---
Health: Fair (versus Excellent) -0.138 -0.359 -0. 764 -0.580 

(0.242) (0.225) (0.484) (0.408) 

Poo ·(versus Excellent) -0.235 -0.464* 0.212 0.420 
_______________ .. _________ . __________________________ (<?:??_1)_ _______ (Q.~f?~) ___________ (Q._~f?~ ) _____ _lO~?-~ f?} ___ _ 
Major Activity: Lool:ing for Work -0.304 1.453** 

(0.278) (0.694) 

Oth1 ~r Non-Labour Activity -0.745*** -0.219 
(0.249) (0.471) 

Reti·ed -0.338** -0.231 
(0.150) (0.209) 

Lon!J-Term Illness -0.200 0.213 
(0.229) (0.661) 

LFS: Unemployed All Year -0.261 -0.087 
(0.198) (0.393) 

Not in the Labour Force -0.624 
All Year (0.438) 

Unemployed or Not in the 0.133 -0.328 
LabJUr Force Part-Year (0.155) (0.310) 

Dwelling 

Tenure: Ow11er -0.129 -0.177 -0.396 -0.351 
(0.185) (0.181) (0.318) (0.304) 

Disability: Yes -0.162 -0.247* -0.036 0.063 
(0.152) (0.149) (0.208) (0.340) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. The stress mod al is estimated using an ordered probit specification 
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Tabl1! 12. DWELLING TENURE MODEL ESTIMATES; 
RETIREMENT DEFINITION D 

Dwelling Model 

Characteristic Category (1) (2) 

Dwelling 

Tenure: Owner 6.091*** 5.108*** 

(1.759) (1.139) 

Health: Fair (versus Excellent) 0.858 -0.838 

(1.724) (1.282) 

Poor (versus Excellent) 1.003 -1.675 

(1.773) (1.444) 

Major Activity: Looking for Work -2.005 

(1.504) 

Other Non-Labour Activity -1.668 

(1.603) 

Retired -0.732 

(0.897) 

Long-Term Illness -2.019 

(2.220) 

LFS: Unemployed All Year -0.245 

(0.877) 

Not in the Labour Force 0.728 

All Year (1.000) 

Unemployed or Not in the 0.935 

Labour Force Part-Year (0.844) 

Disability: Yes -0.826 -0.350 

(1.045) (0.898) 

Notes: 
1. Standard errors in parentheses; significance levels: *** p<0.01, ** p<0.05, * p<0.1 
2. The dwell ng ownership model is estimated using a probit specification 
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Figure 3. Effects of Annual Labour Force Status on Latent Health 

Effe< ts of Pre-Retirement Annual Labour Force Status on 
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Figure 5. Effects of Major Activity on Latent Stress 

Effects of Pre-Retirement Major Activity on Post-Retirement 
Latent Stress by Retirement Definition 

(effects versus Working at a job/business) 
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Figure 6. Effects of Annual Labour Force Status on Latent Stress 
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Figure 7. Effects of Dwelling Tenure and Disability on Latent Stress 
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v 

Conclusion 

This thesis is composed of an introduction and three independent chapters. The 

first chapter after 1he introduction investigates whether self-reported general stress is a 

mediator in the rektionship between socio-economic status (SES) and health. The second 

studies whether se if-assessed health status contains information about future mortality 

and morbidity. Th~: third explores whether differences in early retirement pathways are 

associated with difforences in post-retirement outcomes. 

The first chapter after the introduction contributes to the literature on the 

pathways in the S ~S-health relationship. I find little evidence that general stress is a 

pathway from SE~ to health. While my results suggest a strong negative association 

between stress and health for both men and women, they provide little support to the 

hypothesis of a significant effect of income on stress, consistent with the direction of the 

SES-health gradient. 

The second chapter after the introduction contributes to the literature on the 

predictive power or SAH for future mortality and morbidity. It also adds to the literature 

on adverse selecti< m in the market for annuities. Our findings show that SAH does 

contain private information for future mortality and morbidity, information that increases 

with age. Hence, a shift from defined benefit to defined contribution pension 

arrangements may 1 ~xacerbate the adverse selection in the market of annuities, especially 
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at older ages. That would make it more difficult for older individuals to insure longevity 

risk. 

The last chapter of the thesis before this conclusion makes a contribution to the 

literature on early retirement. It shows that differences in pre-retirement health indicators 

(such as self-assessed health and disability) are likely to be associated with differences in 

post-retirement he21th and stress. These findings imply that "involuntary" retirees (men 

who may have retired because of health and/or health related conditions) are more likely 

to experience worse post-retirement outcomes (in terms of health and stress) than men 

who retire "volun1arily". In addition, retirement circumstances are found to have no 

statistically significant effect on dwelling ownership. That suggests that observable early 

retirement circums1 ances do not make men more likely to substitute dwelling ownership 

for rentership. 
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