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Abstract: 
The paper investigates 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 that SAH does contain private information 
for future mortality and morbidity. Moreover, we find some evidence that the extra information in SAH is 
greater at older ages.  

Many developed countries are experiencing a major shift from defined benefit (DB) to defined 
contribution (DC) pension arrangements. One consequence of this shift is an effective delay in the age at 
which workers commit to an annuity. Our results therefore suggest that adverse selection problems in 
annuity markets could be more severe at older ages, and therefore, that the DB to DC shift may expose 
workers to greater longevity risk. This is an aspect of the DB to DC shift that has received little attention. 

 
Key words:  Self-Assessed Health, Annuities, Mortality, Morbidity 
JEL Classifications: H0, I1  
 
Résumé:  

Cette étude examine si l’auto-évaluation de l’état de santé (self-assessed health status [SAH]) 
peut nous informer sur la mortalité et la morbidité futures, au-delà de l’information contenue par les 
caractéristiques « observables » ordinaires des individus (y compris les conditions médicales déjà 
diagnostiquées). En s’appuyant sur les données Canadienne de l'Enquête nationale sur la santé de la 
population sur une période de 10 ans, il apparaît que l’auto-évaluation de l’état de santé apporte 
effectivement des informations privées complémentaires sur la mortalité et la morbidité futures. De plus, 
on trouve que cette information complémentaire est plus importante parmi les personnes les plus âgées.  
 Plusieurs pays développés connaissent une transition majeure des régimes de pension à 
prestations déterminées (PD) en faveur des régimes de pension à cotisations déterminées (CD). Une 
conséquence de cette tendance est de retarder l’âge à partir duquel les travailleurs s’engagent à contribuer 
à un fond de pension privé. Ainsi, nos résultats suggèrent que des problèmes de sélection adverse sur le 
marché des fonds de pension privés pourraient peser davantage à des âges plus avancés, et par 
conséquent, la transition des PD en faveur des CD pourrait générer des risques accrus sur l’espérance de 
vie des travailleurs. C’est un aspect de la transition des PD en faveur des CD auquel on a très peu prêté 
attention. 
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1. Introduction 
 

The goal of this paper is to investigate 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 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 that 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 amount 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. 

However, one particular 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. However, 

it may also alter worker’s exposure to longevity risk, and this aspect of changing pension 

arrangements has received little, if any attention.  

Longevity risk 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 obvious 

way to avoid such difficulties is to annuitize wealth. One way to think about the switch from DC 

to DB pensions is that individuals in DC pensions annuitize their pension wealth at retirement. In 
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contrast, individuals in DB pensions effectively lock into an annuity when they join the firm - 

typically when they are quite young.  

It is well know 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 

significant 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 is the reverse 

of what one has in health or life insurance.  

If individuals 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 

adverse 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. Brugiavini (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 received much attention. This concern of course, 

rests on the presumption that individuals have more private information about their health at 

older ages. It is this hypothesis that we examine in this paper. 

Our analysis 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 contained 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 does 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 section reviews the relevant literature. Section 3 provides details on the data and 
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the estimation approach utilized. The results are presented and discussed in Section 4. Section 5 

provides a concluding discussion. 

 

2. Literature Review 
 
 The introduction of mandatory retirement savings plans and the transition from DB to DC 

pensions in many developed countries has led to a rapid growth in the private annuity markets in 

those states. Despite the growth however, those markets have continued to be “not well 

developed even in the most advanced OECD countries” (James and Vittas 1999). One 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. 

 One 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 

studies typically find values significantly below one. The insurance load in excess of reasonable 

administrative costs is attributed to adverse selection.  

An alternative approach to test for adverse selection is to look for correlation between 

annuity purchases and subsequent realized risk experience.  Finkelstein and Poterba (2002) 

observe that in the UK annuities markets annuitants, particularly voluntary annuitants, live 

longer than non-annuitants. Moreover, they find that “the pricing of different types of annuity 

products within each annuity market is consistent with individuals selecting products based, in 

part, on private information about their mortality prospects”. Finkelstein and Poterba (2004) 

document further evidence of a systematic relationship between future mortality and annuity 

characteristics.  

 



5 

 5

  

Finally, Finkelstein 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 evidence on adverse selection in Canadian annuity markets that we are aware of 

is Milevsky (1998). Following the methodology of Mitchell et al (1997), Milevsky calculates 

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 ages. 

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 higher when using annuitant life 

tables than when using population life tables. This reflects the greater longevity of annuitants 

implicit in the life tables and is consistent with adverse selection.  

All of these studies take the approach of inferring adverse selection from prices or 

quantities in annuity 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) 

mortality differences between annuitants and non-annuitants might arise if there were 

correlations between the characteristics annuity purchasers and longevity. Moreover, annuitant 

purchasers need not be aware of these correlations. For example, annuitants tend to be wealthy 

and have incomes; these factors are plausibly correlated both with annuity demand and with 
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health and longevity. Thus while 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 on 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 about their longevity expectations. Smith et al (2000) utilize the U.S. Health and 

Retirement Survey (HRS) and find that longevity expectations predict mortality at the individual 

level. Their results also suggest that health shocks and certain health conditions negatively 

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-

expectancy 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 the 

private information held by younger and older individuals, which is the comparison that 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 individuals 

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 would typically be available to an 

annuity seller.  
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The literature on the predictive power of SAH for future mortality and morbidity is 

extensive and has established that SAH is a significant predictor of future health outcomes. Early 

studies (Mossey and Shapiro 1982, Okun et al 1984, McCallum 1994, Idler and Kasl 1995) find 

that self-rated health predicts morbidity and survival. Idler and Benyamini (1997) summarize 

results from U.S. and international longitudinal studies on self-assessed health as a mortality 

predictor. They conclude that despite the differences in methodology and controls, self-assessed 

health is a recognized globally as an independent predictor of mortality. Schwarze et al (2000) 

confirm this finding with German data. Several recent studies 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 ages, 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 observables and 

compare the information contained in the self-reported health measure across ages. Two studies: 

Burstrom and Fredlund (2001), and Van Doorslaer and Gerdtham (2003) using Swedish data, 

take a similar approach.  

Burstrom and Fredlund (2001) use the annual cross-sectional Swedish Survey of Living 

Conditions (SSLC) for the period from 1975 to 1997, linked to Sweden’s National Causes of 

Death Statistics (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 health compared to 

individuals reporting good health are high at younger ages, but that the effect declines with age. 
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The second study, Van Doorslaer and Gerdtham (2003), also employs pooled data from 

the annual SSCL for 1980 through 1986, once again linked to the NCDS. Using a similar Cox 

proportional hazards framework, Van Doorslaer and Gerdtham also find that “the effect of SAH 

on mortality risk declines with age”. 

Both these papers suggest then, that private information about future health outcomes 

declines with 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 Methods  
 

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 provinces1, residents foreseen to remain longer than six 

months in health care institutions, and the residents of Yukon and the Northwest Territories2. 

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 

design. In Quebec, the NPHS employs the design of the 1992-93 Enquête sociale et de santé. The 

final NPHS household sample is created by selecting households from within cluster-dwelling 

break-outs and then choosing a household member, 12 years old 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 cycle, cycle five, contains data for 2002-

                                                        
1 Excluding populations on Indian Reserves, Canadian Forces Bases and remote areas in Quebec and Ontario. 
2 Excluding populations on Indian Reserves, Canadian Forces Bases and remote areas. 
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03.  

In this study we utilize the health file of the household component of NPHS. The health 

file contains 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 17,276 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, however, by 

Cycle 5, 1279 cycle 1 respondents are deceased. These individuals can potentially be included in 

our analysis when mortality is the outcome of interest. Item non-response in Cycle 5 varies from 

0% to 5%. 

As described 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 are deceased by Cycle 5. 

The differences between the numbers above (12,546 Cycle 5 respondent 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).  

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 
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We have conducted 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 general, 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 decrease with age for both 

genders. On the other hand, the rates of reporting fair/poor health exhibit a generally increasing 

pattern. 

We consider indicators of mortality and morbidity as health outcome variables. Our 

analysis of mortality employs a variable that flags all deceased individuals in the period between 

Cycles 1 and 5. Deaths in the NPHS are confirmed against the Canadian Vital Statistic Database. 

While mortality 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 of morbidity that are strongly associated with mortality. Therefore, we concentrate on 

conditions that potentially increase the probability of death. The aspects of morbidity we target 

are the presence of a “major” condition, a “medium” condition, or an “activity restriction”. 

An individual is identified as having a major condition if s/he is a subject to heart disease, 

cancer, and/or stroke. This definition is similar to that employed by Smith (1999). An individual 

is identified as having a medium condition if s/he has diabetes and/or hypertension. These are 

significant risk factors for major conditions. Activity restriction flags all respondents 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 kind or amount of activity they can 



11 

 11

perform at home, school, work or other. The definitions of all indicators and their prevalence 

rates are provided in Tables 2 and 3.  

All morbidity 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 prevalence 

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 health 

professional?"  

Note that current 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 described below with 

morbidity defined as total prevalence over the relevant period, and the results were very similar 

to those described below.3 

The set of Cycle 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 factors (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, education, 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:  
                                                        
3 Full results are available from the authors. 
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where j
ty  is a measure of mortality or morbidity at time t; tSAH  is self-assessed health status at 

time t; and tZ is a set of observable characteristics. These last would include demographics (age 

and sex, marital status); socioeconomic variables (education, occupation, income groups) and 

risk behaviours (smoker 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 typically be 

observable by a seller in an annuity or insurance market: demographics, socioeconomic status, 

some risk behaviours and previously diagnosed conditions ( 1... ...j J
t t ty y y ). To determine 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 groups (as indicated by the A (age) 

subscript on the function f).  

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 

future health outcomes. The first is the marginal effect. This is the difference between the 

probability of a future health event for individuals in one SAH category and the probability of 

the same health event for individuals in another SAH category, measured in percentage points. 

Thus it is an absolute risk effect. The second is the odds-ratio minus unity: unity subtracted from 

the ratio between the probability of a future health event for individuals in one SAH category and 

the probability of the same health event for individuals in another SAH category. Roughly, this 

measures the difference in risk across the two groups as a percentage of the risk of the base 

group. Thus it is a relative risk effect. The absolute and relative effects are reported separately 

below. Note that, across age groups, the absolute and relative effects can move in opposite 
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directions. For example, the absolute effect could increase with age, while the relative effect 

falls. This would happen if the baseline risk rose faster with age than the absolute effect. 

 

4. Results 
 
 We first ask whether SAH has incremental predictive power for mortality. We focus 

initially on the ten-year time horizon spanned by Cycles 1 and 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 of good health are given in the first row of each table. Marginal effects of fair 

or poor health, 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 

indicates that male respondents reporting excellent/very good health in Cycle 1 are 1.5 

percentage points less likely to experience death over the next 10 years, compared to males 

reporting good health and controlling for pre-existing conditions, risk factors, and socioeconomic 

variables. The corresponding odds-ratio, reported in Table 8, indicates that 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 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 initial conditions, risk factors and socioeconomic 

characteristics) but the effect is not statistically significant (whether measured absolutely or 

relative to the baseline risk). 

Table 9 indicates that women that reported fair or poor health are 65% more likely to 

experience death, and this effect is statistically significant at the p < 0.1 level. However, the 



14 

 14

corresponding marginal (or absolute risk) effect (reported in Table 7) is not statistically 

significant, nor is either the absolute risk or relative risk effect of reporting very good or 

excellent health.  

We next estimate our predictive models separately for the 20-34, 35-49 and 50-64 age 

groups  to investigate whether the incremental predictive power of SAH varies with age. In each 

of Tables 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 the 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, 

turns negative (but again not statistically different from zero) for the middle group and is 

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 group. Table 6a reports tests of equality 

between marginal effects in different groups, and confirms that the marginal effect for the oldest 

group of men is statistical different from the estimated effect 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 relative (odds ratio) form, in Table 8, the same finding is 

apparent for very good 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 a less 
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interpretable pattern (as they did in when presented as absolute marginal effects). The strongest 

effect here is for those aged 35 to 49.  

The age-group 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 

relative risk or absolute risk) are statistically significant, at even the p < 0.1 level. In part this 

may reflect that the baseline mortality risk is very low, and about half of male risk in these age 

groups (see Table 5). This means that we are modelling a 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 females in Tables 7, 7a and 9. 

Marginal effects, capturing a difference in absolute risk, 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, 

which capture differences in relative risk, are reported in Tables 8 and 9. Moving down each 

table from the mortality results, we present in turn results for major conditions (heart disease, 

cancer and stroke), medium conditions (diabetes 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 

magnitude of these effects increases with age. The effect in the pooled (20-64) sample is 

statistically 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 result 
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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 condition 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 (though is not statistically 

different from zero). A young man who reported that his health 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 statistically significant. 

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. 

However, 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 allow them 

to be formally distinguished from each other. 

As with mortality, the effects of reporting fair or poor health are less clear – very few of 

the estimated 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 10 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 effect.  

The odds-ratios, or effects on the relative risk, 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 conditions in some age-groups (for example, major conditions among 
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20-34 year-olds).  

We would summarize these results as follows. First, for both men and women, SAH 

predicts future mortality and morbidity. Second, on balance the predictive power is stronger at 

older ages. This is true whether we look at absolute or relative risks (which is important because 

the baseline risks increase with age.) 

We repeated the analysis just described but using a six-year (Cycle 1 to Cycle 3) rather 

than ten-year time horizon. We did this for two reasons. First, it provides a general check on the 

robustness 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 to do some testing for effects of non-random 

attrition, following the suggestion of Verbeek and Nijman (1992). Specifically, we augment the 

six-year models with dummy variables 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 very occasionally significant and if anything, our main results appear to 

strengthen with their inclusion.4  

 

5. Discussion  

In this paper we investigate whether self-assessed health status contains information 

about future mortality and morbidity, beyond the information that is contained in commonly 

observable characteristics of individuals. Using a ten-year span of the Canadian National 

Population Health Survey, we find that even after controlling for pre-existing conditions, 
                                                        
4 Full results are available from authors on request. 
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socioeconomic characteristics, and a range of risk factors, self-assessed health predicts future 

mortality and morbidity. Moreover, we find some evidence that this effect strengthens with age.  

We interpret these findings as supportive of the idea that individuals have private information 

about their likely future health and lifespan. This in turn 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 their demand for annuity products. Moreover, we find 

some evidence that the predictive power of SAH strengthens with age. As Brugiavini (1993) has 

suggested, this means that any change in pension arrangements that effectively delays the 

commitment to annuitize 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 

obtained by Burstrom and Fredlund (2001) and Van Doorslaer and Gerdtham (2003) with 

Swedish data. It is difficult to determine whether the contrast reflects a true difference in the 

underlying populations, or differences in the way SAH is measures across the two surveys, or 

some other aspect of the data and modelling. Further results from additional data 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 conditions 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, conditional on observables, leads to an increased risk of mortality/morbidity in the male 

sample. If this result is robust, it might reflect misperceptions leading to underinvestment in 

health or greater engagement in risky activities. This also warrants further investigation.  
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APPENDIX 
 
 
 

Table 1. DISTRIBUTION OF SELF-ASSESSED HEALTH (SAH) 
BY GENDER AND AGE-GROUPS  

 
 

  Ages 
Sample SAH All 20 to 34 35 to 49 50 to 64 
      
Males Excellent/Very Good 0.70 0.77 0.70 0.60 
 Good 0.24 0.20 0.25 0.27 
 Fair/Poor 0.06 0.03 0.05 0.13 
      
Total Sample  4516 1677 1733 1106 
      
Females Excellent/Very Good 0.67 0.73 0.68 0.55 
 Good 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. DESCRIPTION OF FUTURE HEALTH CONDITIONS 
 

 
Health Condition Prevalence of Condition  Description 
    
Deceased 
 
 

Over the past 10 years 
 
  

1: Individual is deceased within 10 years after the year 
of initial observation 
0: Otherwise 

Major Condition 
 
 
 

Current 
 
 
  

1: Individual has a Major Condition (heart disease, 
cancer, stroke) 10 years after the year of initial 
observation 
0: Otherwise 

 

Over the past 10 years 
 
  

1: Individual has experienced a Major Condition over 
the 10 years after the year of initial observation 
0: Otherwise 

Medium Condition 
 
 
 

Current 
 
 
  

1: Individual has a Medium Condition (diabetes, 
hypertension) 10 years after the year of initial 
observation 
0: Otherwise 

 

Over the past 10 years 
 
  

1: Individual has experienced a Medium Condition 
over the 10 years after the year of initial observation 
0: Otherwise 

Restricted (long-term)/ 
Restricted (LT) 
 
 
 
 

Current 
 
 
 
 
  

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 10 years after the year of initial 
observation 
0: Otherwise 

 

Over the past 10 years 
 
 
 
 
  

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 over the 10 years after the year 
of initial observation 
0: Otherwise 

Minor Condition 
 
 

Current 
 
  

1: Individual has a Minor Condition (all but major and 
medium) 10 years after the year of initial observation 
0: Otherwise 

 

Over the past 10 years 
 
  

1: Individual has experienced a Minor Condition over 
the 10 years after the year of initial observation 
0: Otherwise 

Restricted (short-term) 
 
 
 
 
 

Current 
 
 
 
 
  

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 
0: Otherwise 

 

Over the past 10 years 
 
 
 
 
  

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 
0: Otherwise 
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Table 3. PREVALENCE RATES OF HEALTH CONDITIONS  
 
 

  Sample 
  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 10 years   0.10    0.10 
         
Medium Condition Current 0.07  0.15  0.07  0.17 
 Over the past 10 years   0.19    0.19 
         
Restricted (LT) Current 0.12  0.15  0.11  0.13 
 Over the past 10 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 condition 

could also be currently existent 
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Table 4. SUMMARY STATISTICS – SOCIO-ECONOMIC VARIABLES 
 
 

 
Variable Mean 

Standard 
Deviation 

   
Mother Tongue: French 0.27 0.44 
Mother Tongue: Other 0.15 0.36 
Immigrant 0.19 0.39 
Age     39.61         11.63 
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 
Secondary School Graduate 0.17 0.37 
Post-secondary Certificate  0.27 0.45 
College or University Education 0.39 0.49 
Married/Common Law 0.72 0.45 
Male 0.51 0.50 
Smoker 0.33 0.47 
Drinker 0.84 0.37 
Body Mass Index     24.58 4.30 
Full-time Employee 0.64 0.48 
Part-time Employee 0.10 0.30 
Unemployed 0.05 0.21 
Self-employed 0.11 0.32 
Residence: Quebec 0.26 0.44 
Residence: Ontario 0.37 0.48 
Residence: Prairies 0.16 0.37 
Residence: British Columbia 0.13 0.33 
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Table 5. BASELINE RISKS BY GENDER, AGE-GROUPS AND  
HEALTH CONDITIONS, LOGIT MODEL 

 
 

  Ages 
Condition Sample All 20 to 34 35 to 49 50 to 64 
      
Deceased Male 0.044 0.013 0.022 0.118 
 Female 0.024 0.006 0.017 0.064 
      
Major Condition Male 0.084 0.015 0.068 0.204 
 Female 0.060 0.022 0.043 0.136 
      
Medium Condition Male 0.177 0.048 0.179 0.371 
 Female 0.210 0.066 0.189 0.449 
      
Restricted (LT) Male 0.169 0.112 0.177 0.242 
 Female 0.162 0.096 0.186 0.224 
      
 
Notes:  

1. Baseline risk is the probability that a person reporting good SAH experiences a particular health 
condition. Risks 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  SAH  All 20 to 34 35 to 49 50 to 64 
      
Deceased Excellent/  -0.015** 0.009 -0.005    -0.060*** 
 Very 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 Excellent/ -0.0002     0.031*** 0.010 -0.040 
 Very 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 
 Very Good (0.014) (0.015) (0.023) (0.037) 
      
 Fair/Poor -0.023 -0.017       -0.033 -0.032 
  (0.019) (0.017) (0.038) (0.047) 
      
Restricted (LT) Excellent/     -0.048*** -0.026 -0.039  -0.079** 
 Very Good (0.015) (0.021) (0.024) (0.035) 
      
 Fair/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 errors are in parentheses 
4. Significance levels: *** p<0.01, ** p<0.05, * p<0.1 
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Table 6A.  TESTS OF EQUALITY OF MARGINAL EFFECTS ACROSS  
PAIRS OF AGE-GROUPS 

 
P-VALUES (5%) 

 
Males, by Health Condition 

Marginal Effects of SAH  
 
 

  Age-group 

Condition Age-group 20 to 34 
 
35 to 49  

    
Marginal Effect of Excellent/Very Good (versus Good) 

    
Deceased   35 to 49 0.215  
 50 to 64 0.003 0.021 
    
Major Condition   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 
    
Restricted (LT) 35 to 49 0.693  
 50 to 64 0.194 0.341 
    

Marginal Effect of Fair/Poor (versus Good) 
    
Deceased   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 
    
Medium Condition   35 to 49 0.701  
 50 to 64 0.766 0.985 
    
Restricted (LT) 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) 
FEMALES, BY AGE-GROUPS AND HEALTH CONDITIONS,  

(LOGIT MODELS) 
 
 

  Females of Age 
Condition  SAH  All 20 to 34 35 to 49 50 to 64 
      
Deceased Excellent/ 0.006 0.001 0.009 0.008 
 Very Good (0.006) (0.005) (0.008) (0.018) 
      
 Fair/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*** 
 Very 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 Excellent/ 0.011 0.018 -0.022  0.059* 
 Very Good (0.012) (0.013) (0.021) (0.031) 
      
 Fair/Poor  0.043* -0.006 0.042   0.113** 
  (0.022) (0.034) (0.038) (0.050) 
      
Restricted (LT) Excellent/    -0.039*** -0.030 -0.035   -0.071** 
 Very Good (0.013) (0.018) (0.023) (0.030) 
      
 Fair/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 errors are in parentheses 
4. Significance levels: *** p<0.01, ** p<0.05, * p<0.1 
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Table 7A.  TESTS OF EQUALITY OF MARGINAL EFFECTS ACROSS  
PAIRS OF AGE-GROUPS 

 
P-VALUES (5%) 

 
Females, by Health Condition 

Marginal Effects of SAH  
 
 

  Age-group 

Condition Age-group 20 to 34 
 
35 to 49  

    
Marginal Effect of Excellent/Very Good (versus Good) 

    
Deceased   35 to 49 0.372  
 50 to 64 0.728 0.933 
    
Major Condition   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 
    
Restricted (LT) 35 to 49 0.761  
 50 to 64 0.202 0.345 
    

Marginal Effect of Fair/Poor (versus Good) 
    
Deceased   35 to 49 0.726  
 50 to 64 0.521 0.690 
    
Major Condition   35 to 49 0.291  
 50 to 64 0.813 0.526 
    
Medium Condition   35 to 49 0.349  
 50 to 64 0.049 0.256 
    
Restricted (LT) 35 to 49 0.025  
 50 to 64 0.623 0.008 
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Table 8. ODDS-RATIOS FOR SELF-ASSESSED HEALTH FOR  
MALES, BY AGE-GROUPS AND HEALTH CONDITIONS,  

(LOGIT MODEL) 
 
 
 
  Males of Age 
Condition  SAH  All 20 to 34 35 to 49 50 to 64 
      
Deceased Excellent/   0.66** 2.44 0.79    0.51*** 
 Very Good (0.45 - 0.95) (0.53 - 11.22) (0.34 - 1.83) (0.30 - 0.84) 
      
 Fair/Poor 1.30  6.62*    3.88*** 0.97 
  (0.83 - 2.04) (0.83 - 52.65) (1.49 - 10.04) (0.55 - 1.72) 
      
Major Condition Excellent/ 0.10  27.85*** 1.25 0.74 
 Very Good (0.71 - 1.40) (2.94 - 263.92) (0.67 - 2.33) (0.46 - 1.20) 
      
 Fair/Poor 1.47      346.40*** 1.16 1.17 
  (0.91 - 2.36) (17.8 - 6746.1) (0.43 - 3.12) (0.64 - 2.14) 
      
Medium  Condition Excellent/    0.61*** 0.60    0.58*** 0.71 
 Very Good (0.47 - 0.79) (0.28 - 1.28) (0.40 - 0.84) (0.47 - 1.08) 
      
 Fair/Poor 0.78 0.55 0.71 0.83 
  (0.50 - 1.20) (0.13 - 2.34) (0.30 - 1.68) (0.46 - 1.46) 
      
Restricted (LT) Excellent/    0.66*** 0.74  0.72*    0.58** 
 Very Good (0.52 - 0.84) (0.46 - 1.17) (0.49 - 1.05) (0.37 - 0.92) 
      
 Fair/Poor  1.39* 1.49   2.11** 1.28 
  (0.97 - 1.99) (0.68 - 3.24) (1.12 - 3.97) (0.72 - 2.27) 
 
Notes: 

1. 95% confidence interval is reported in parentheses 
2. Effects are relative to the base category, which is “good” self-assessed health 
3. Significance levels: *** p<0.01, ** p<0.05, * p<0.1 
 

 
 
 
 
 
 
 



32 

 32

 
 
 
 

 
Table 9. ODDS-RATIOS FOR SELF-ASSESSED HEALTH FOR  
FEMALES, BY AGE-GROUPS AND HEALTH CONDITIONS,  

(LOGIT MODEL) 
 
 
 
  Females of Age 
Condition  SAH  All 20 to 34 35 to 49 50 to 64 
      
Deceased Excellent/ 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) 
      
 Fair/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 Excellent/     0.53*** 0.71  0.55*    0.51*** 
 Very 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 Excellent/ 1.12 1.46 0.81  1.45* 
 Very Good (0.88 - 1.42) (0.83 - 2.57) (0.55 - 1.19) (0.99 - 2.13) 
      
 Fair/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) Excellent/     0.70*** 0.70 0.74   0.60** 
 Very Good (0.56 - 0.88) (0.45 - 1.11) (0.51 - 1.07) (0.40 - 0.91) 
      
 Fair/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% confidence interval is reported in parentheses  
2. Effects are relative to the base category, which is “good” self-assessed health 
3. Significance levels: *** p<0.01, ** p<0.05, * p<0.1 
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Figure 1. Male Sample, Marginal Effects of Excellent/Very Good SAH by  
Age Groups and Health Conditions 
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Figure 2. Male Sample, Marginal Effects of Fair/Poor 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 4. Female Sample, Marginal Effects of Fair/Poor SAH by  
Age Groups and Health Conditions 
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Figure 5. Male Sample, Marginal Effects of Excellent/Very Good SAH by  
Age Groups, Health Conditions and Horizon 
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Figure 6. Female Sample, Marginal Effects of Excellent/Very Good SAH by  

Age Groups, Health Conditions and Horizon 
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