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Abstract 
 

While there are many reasons to continue to smoke in spite of its consequences for health, the concern that 
many smoke because they misperceive the risks of smoking remains a focus of public discussion and 
motivates tobacco control policies and litigation. In this paper we investigate the relative accuracy of 
mature smokers’ risk perceptions about future survival, and a range of morbidities and disabilities. Using 
data from the Survey on Smoking (SOS) conducted for this research, we compare subjective beliefs elicited 
from the SOS with corresponding individual-specific objective probabilities estimated from the Health and 
Retirement Study. Overall, consumers in the age group studied, 50-70, are not overly optimistic in their 
perceptions of health risk. If anything, smokers tend to be relatively pessimistic about these risks. The 
finding that smokers are either well informed or pessimistic regarding a broad range of health risks suggests 
that these beliefs are not pivotal in the decision to continue smoking. Although statements by the tobacco 
companies may have been misleading and thus encouraged some to start smoking, we find no evidence that 
systematic misinformation about the health consequences of smoking inhibits quitting.  

                                                
∗ This research has been supported by a grant from the Robert Wood Johnson Foundation’s Substance Abuse Research 
Program 2004-07 “Why Mature Smokers Don’t Quit.” We thank Charlie Brown, Han Hong and two anonymous 
referees for their comments and suggestions that much improved the paper. All remaining errors are our own. 
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I. Introduction 
 

While there are many reasons to continue smoking in spite of its well-documented 

consequences for health, the concern that many smoke because they misperceive its risks has been 

a focus of public discussion and has motivated tobacco control policies and litigation. Tobacco 

companies have been accused of manipulating beliefs about of the health risks of smoking (Glantz 

et al. 1996; Hilts 1996; Kluger 1996), in part by using marketing to affect perceptions (Hanson and 

Kysar 1999). These allegations have provided a basis for lawsuits filed by individuals and states, 

including litigation which resulted in the 1998 Master Settlement Agreement (MSA) between 

tobacco companies and state attorneys general, and which will bring millions of dollars to each of 

the states as compensation for the costs imposed by smoking. Public information campaigns and 

compulsory messages on cigarette packs about the harms of smoking also reflect an underlying 

assumption that smokers misperceive the risks of smoking.  

This paper uses new and unique data to examine the relationship between subjective beliefs 

about longevity, diseases and disability, and the decision to smoke among older people. We do not 

attempt to answer the difficult question of whether being misinformed causes an older person to 

continue smoking. Instead, we look for evidence consistent with this hypothesis. Specifically, we 

investigate whether mature smokers are more prone to underestimate their health risks than their 

contemporaries who do not smoke. If, as the lawsuits allege and some tobacco control policies 

imply, misinformation causes people to underestimate their health risks and continue smoking, we 

would expect that mature smokers would make worse, and specifically more optimistic, 

predictions about their health risks. 

Different from prior research, to investigate this hypothesis we do not compare the average 

beliefs of smokers and non-smokers; instead, we compare individual-specific subjective and 

objective probabilities about longevity, diseases and disabilities. Our analysis also accounts for 

two aspects of belief formation of beliefs that have not been examined before:  we consider how 
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risk perceptions about future events are affected by (i) beliefs about future behaviors, and (ii) 

expectations about the planning horizon (or longevity).  

Past research has investigated the relationship between subjective beliefs and smoking 

decisions with mixed results. For example, Viscusi (1990) finds that, in aggregate, smokers and 

non-smokers alike overestimate the risk of lung cancer from smoking, while Schoenbaum (1997) 

finds that in aggregate heavy smokers significantly underestimate their mortality risk. There is also 

a large literature on smoking in epidemiology and psychology that examines beliefs about risk 

(e.g., Weinstein 1986; Leventhal, Glynn, and Fleming 1987; McKenna, Warburton, and Winwood 

1993; Ayanian and Cleary 1999). This literature generally elicits risk perceptions by asking 

respondents to compare their personal risk with those of others and the relative risk of various 

activities. Studies such as these do not examine the accuracy of subjective beliefs in an expected 

utility framework but rather base comparisons on judgments of higher versus lower risk. 

To evaluate risk perceptions about health and longevity, we use responses to a new survey 

of smokers ages 50-70, the Survey on Smoking (SOS), conducted for our research. The SOS is 

unique in eliciting subjective beliefs about a wide range of health outcomes in a format and with a 

sample that allows direct comparisons with longitudinal data from the Health and Retirement 

Study (HRS). The SOS also addresses a gap in the HRS. While the HRS includes a large number 

of questions on onset of diseases and disabilities, there are few questions on subjective beliefs 

about future health. With the SOS data we can examine whether mature smokers appear to be 

unusually sanguine about a broad range of health risks. 

Our focus on mature smokers has the advantage of allowing us to link subjective risk 

assessments with detailed objective health risk information from the HRS. It may be, however, that 

underestimates of health risks are more substantial and consequential for younger people who have 

yet to decide whether to start smoking (though Viscusi’s (1991) findings suggest that this is not the 

case). Certainly, smoking initiation at younger ages is a key determinant of adult smoking levels; 

and since our study is limited to older persons, we cannot speak to questions about initiation. 
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Nevertheless, encouraging the millions of adult smokers to quit remains a major public health 

priority in the U.S;1 and indeed the choice to quit for adult smokers is both common and 

consequential. At least 30 percent of smokers make at least one attempt to quit annually (Fiore et 

al. 1990; Hughes et al. 1992); and Sloan et al. (2003, pp. 129-36) report substantial quitting and 

relapsing in the first four waves of HRS. Taylor et al. (2002) estimate that even a person who quits 

at age 65 has an increased life expectancy of 2.0 years for males and 3.7 years for females. In 

addition, Sloan et al. (2003, pp. 79-88) described health benefits from quitting during middle age 

that go beyond improvements in longevity. Because adult quitting decisions are so common and 

consequential, we view the health beliefs and smoking decisions of older smokers to be relevant 

both for anti-smoking policy design and for evaluating a basis of litigation against tobacco 

companies. 

By combining HRS and SOS data, our study makes four contributions. First, we examine 

the relative accuracy of smokers’ perceptions about the risks of mortality and several chronic 

diseases and disabilities. By the comparing accuracy of smokers’ beliefs with those of non-

smokers we can evaluate the hypothesis that older smokers continue to engage in this risky 

behavior because they differentially misperceive the risks to their health. Second, we examine how 

beliefs about future behaviors, i.e., smoking cessation, affect risk perceptions. It might be that 

current smokers appear to be optimistic because they condition on their expectations of quitting in 

the future--information typically unavailable to the researcher. Third, we study how expected 

longevity affects risk perceptions about becoming afflicted with various chronic diseases and 

conditions. This last analysis allows us to draw inferences about how planning horizons enter into 

perceptions about future risk. Fourth, our evaluation is individual specific; we compare subjective 

and objective probabilities for each individual in the SOS sample, unlike previous research that has 

conducted aggregate comparisons using sample means. 

                                                
1 About a quarter of adults aged 45-64 and almost half this proportion among persons 65+ (U.S. Department of 
Commerce (2008, Table 192). 
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We find that individuals ages between 50 and 70 are, on average, not overly optimistic in 

their perceptions of health risk. Put differently, people in this age group appear to recognize their 

risk factors when forming beliefs about longevity and future health events. Depending on the 

specific risk under examination, the entire sample’s subjective assessment is, on average, 

reasonably close to the objective risk. If anything, smokers tend to be relatively pessimistic about 

these risks, especially lung disease. They, like never-smokers, tend to exaggerate the risks of lung 

and heart disease, and stroke, but otherwise have quite accurate beliefs about the risks of various 

disabilities and about longevity. The finding that smokers are either well informed or pessimistic 

regarding a broad range of health risks suggests that these beliefs are not pivotal in the decision to 

continue smoking. In this way our results suggest that differences in tastes or the (induced) costs of 

quitting, rather than beliefs, are driving behavior among mature smokers.  

The rest of the paper is organized as follows. Section II describes our data. We discuss 

methods in Section III. Results are presented and discussed in Section IV. Section V concludes.  

II. Data 

We use two primary data sources. The first is the HRS, a panel study that began with a 

nationally representative sample of those born between 1931 and 1941, and their spouses 

(www.hrsonline.isr.umich.edu). The HRS oversamples blacks, Hispanics and residents of Florida. 

Participants in the HRS have been interviewed every two years since 1992. While the primary 

respondent to the first wave of the HRS was between 50 to 61 years old; spouses received an 

identical interview and could be of any age.  

Our second data set, the Survey on Smoking (SOS), was collected by the research firm 

Battelle from October 2004 to January 2005 at three sites where Battelle offices are located, 

Durham, North Carolina, St. Louis, Missouri, and Seattle, Washington. There were three 

interviews: a screener to determine age eligibility and smoking status, administered by telephone; a 

second longer interview also conducted by telephone; and an in-person computer-assisted 
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interview. All information used in this paper came from the screener and the longer telephone 

interview. 

The SOS sample consisted of adults ages 50-70 at the interview date. Since much of the 

survey dealt with smoking status, current smokers were oversampled. The analysis sample from 

the longer telephone interviews consisted of 663 individuals, 252 current, 257 former, and 154 

never smokers. The response rate for the longer telephone interviews was approximately 80%.  

The SOS has several strengths for our study. Most important, it elicits subjective risk 

perceptions on a wide range of health conditions and longevity, as well as beliefs about quitting 

among persons who smoked at the time of the survey. The SOS asked respondents to evaluate their 

own risk of developing a variety of diseases and physical limitations. With this information we can 

compare these subjective assessments to objective risks estimated from the outcomes of 

respondents to the HRS. The HRS, in contrast to the SOS, only asks about subjective beliefs about 

survival to certain ages, not about beliefs about future onset of specific diseases and physical 

limitations. .  

The SOS also has some weaknesses, and since the SOS was patterned on the HRS, these 

weaknesses tend to be common to both surveys. First, the SOS sample is limited to persons ages 

50-70. While this age range matches the relevant HRS sample, it prevents us from studying young 

people. Second, Viscusi and Hakes (2003) have questioned the validity of the HRS survival 

expectations questions as representations of probabilities. Their empirical analysis indicates that 

the 0 to 10 scale used to elicit subjective probabilities in the first wave of the HRS does not satisfy 

all of the properties of well-behaved probabilities. Although Viscusi and Hakes only studied the 

survival expectations question, the same issues may arise in analysis of expectations about 

morbidity and disability onset which are included in the SOS.2   

A third limitation pertains to the frequency of “focal” responses to expectations questions, 

i.e., the propensity to give subjective probabilities at extreme values or precisely in the middle (at 
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0.5).3 Our analysis includes observations with these values since our goal is to compare subjective 

and objective probabilities for all persons in the sample. If, for example, those who give focal 

responses are especially misinformed, excluding them could produce misleading conclusions about 

the accuracy of subjective beliefs.4 In analysis of the accuracy of subjective beliefs about survival 

using data from the HRS, Khwaja, Sloan, and Chung (2007) performed sensitivity analysis and 

found that their results were not importantly affected by whether the focal responses were included. 

A fourth limitation is that the SOS elicited responses in units of one between one and ten. Thus, 

converted to probabilities, the responses are coarser than we would like and require rescaling. 

Section III. B. provides more detail on the SOS measures of beliefs. 

Table 1 shows summary statistics for the HRS at baseline in 1992 and for those who were 

both interviewed in 1992 and re-interviewed in 2004, and for the SOS in 2004-5.  Compared to the 

HRS at baseline, higher proportions of SOS respondents were current or former smokers and, 

correspondingly, the proportion of never smokers was lower (Panel A). By 2004, the proportion of 

current smokers in the HRS was about half as large as at baseline. The HRS baseline and SOS 

samples are roughly comparable in terms of self-assessed health. SOS respondents were slightly 

older on average, and less likely to be of Hispanic, African American, or Asian origin, male, or 

currently married than were HRS respondents. They also had higher educational attainment on 

average.  The health status of the HRS baseline sample who were re-interviewed in 2004 tended to 

be lower than either the baseline sample or the SOS. Panels B and C present probabilities of 

mortality, morbidity, and disability outcomes.   

III Methods  
 

To evaluate risk perceptions, we compare subjective measures of risk perceptions from the 

SOS with objectively estimated counterparts from the HRS for each individual. We think of the 

                                                
2 For a more detailed evaluation of the HRS survival probability questions, and by extension, the SOS questions on the 
same, see Sloan, Smith, and Taylor (2003, pp. 115-7). 
3 Börsch-Supan (1998, p. 306) argued that values of 0.5 could be round off errors.   
4 Gan, Hurd, and McFadden (2003) developed an approach for correcting focal responses to reduce the discrepancy 
between subjective and observed survival probabilities. Given our study goal (see the text), we do not perform this 
adjustment.    
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estimated measures of risk from the HRS as an objective benchmark against which subjective 

assessments can be compared. While any measure of objective risk is subject to specification error, 

our formulations are much more detailed than is typical of life tables which generally distinguish 

only between age, gender and race. 

III. A. Objective Probabilities   
 
Following Khwaja, Sloan, and Chung (2007), we use the HRS to estimate conditional 

hazard rates for mortality, and the onset of morbidities and disabilities, with data from seven waves 

of the HRS (1992-2004). These estimated hazards, which condition on characteristics of the 

individual (described below and including smoking status), are then used to compute the objective 

probabilities of each person being alive, developing specific diseases by 75, and acquiring specific 

disabilities within six years.  

Specifically we estimate the relationships between observables and mortality, morbidities 

and disabilities using a hazard function, which allows for unobserved heterogeneity, and assumes a 

Weibull distribution.5 The hazard function at time t for individual i in the HRS sample with vector 

of observables Xi is given by, 

λ(t; Xi, θ, µ | ηi)= λ0(t)*exp(X′
i θ)*ηi,        (1), 

where λ0(t) = µ* tµ -1 is the baseline hazard for the Weibull distribution with the shape parameter µ, 

and exp(X′i θ) is the proportional hazard with parameters θ. We account for time invariant 

individual-specific unobserved heterogeneity by including a multiplicative term ηi (>0), distributed 

as gamma with mean 1 and variance σ (see e.g., Lancaster 1979).6  Time to failure is defined as 

years elapsed from the interview to death or the morbidity outcome. All survivors to the 2004 

interview, as well as individuals who were lost from the sample but who could not be verified as 

dead (N=1,673), are treated as censored.7 We estimate the parameters using maximum likelihood. 

                                                
5 Lancaster (1990) provides an excellent review of the estimation of duration models.  
6 Three assumptions required to account for unobserved heterogeneity are: (1) the heterogeneity term is independent of 
the covariates; (2) the heterogeneity term has a distribution known up to some parameters; and (3) the heterogeneity 
term enters the hazard function multiplicatively. The mean also needs to be normalized to one for identification.  
7 The individuals who were lost from the sample are treated as censored one year after the last interview. 
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For each individual i in the SOS sample, we use the parameter estimates and the 

individual’s characteristics to compute the objective probability of surviving to age 75, or not 

having a specific health outcome by age 75, Ô i(t; ì̂,è̂,Xi
). This is done using the following 

relationships:  

Ô i(t; ç̂|ì̂,è̂,Xi )= exp{-[ ç̂ i*exp(X′
i è̂ ) ]*t µ̂ }                                                                      (2a), 

and, 

Ô i(t; ì̂,è̂,Xi
) = Eη[ Ô i(t; ç̂|ì̂,è̂,Xi )] = [1 + ó̂ *( exp(X′

i è̂ ))*t µ̂ )] ó̂
1!    (2b), 

where è̂ , µ̂  and ó̂  are estimated from (1), and t is the number of years to age 75 from the current 

age of the individual.   

From the HRS data, we construct the health and disability variables as follows. For 

mortality, we define a binary variable for death by selecting individuals who were between 50 and 

62 at HRS wave 1 (1992), observing their survival through all seven waves (1992-2004). For the 

morbidities, we define binary variables for lung disease, stroke, and heart problems. We exclude 

from the analysis those who had the disease at baseline. For disability and onset of physical 

difficulties, we define binary variables indicating difficulty walking several blocks, climbing stairs, 

or lifting modest weights. A binary variable is created if an individual developed the disability in 

the six years following the baseline HRS interview. A period of six years is used because the HRS 

(and hence the SOS) questions about subjective beliefs for these outcomes had a six year time 

frame (see section III. B). For the following physical conditions, feet swelling, shortness of breath, 

fatigue, and wheezing, the HRS did not collect information until wave 3 (1996). For these 

variables we use wave 3 as the baseline and followed the respondents for the next eight years 

constructing binary variables for onset of conditions as described above.  

In estimating the hazard we use information from wave 1 (1992) on the following 

characteristics (Xi): smoking status (current smoker, former smoker,  and the omitted category, 

never smoker), self-reported health status (excellent--the omitted category, very good, good, fair, 



 10 

and poor), and demographic characteristics (age, non-Hispanic white, male, married, educational 

attainment).8 

III. B. Subjective Probabilities  

The SOS elicited subjective beliefs about survival and three chronic diseases (heart and 

lung disease, and stroke) by age 75. The questions were worded similarly for survival and the three 

chronic diseases. For survival, the question was, “On a scale from 1 to 10, with 1 being ‘not at all 

likely’ and 10 being ‘very likely,’ what is the chance you will be alive at age 75?”  

For the following disabilities, difficulty walking several blocks, difficulty climbing several 

flights of stairs, difficulty lifting or carrying weights over 10 pounds, the question was worded as 

“On a scale from 1 to 10, with 1 being ‘not at all likely’ and 10 being ‘very likely,’ what is the 

chance you will experience (name of disability) within the next six years?” For four physical 

conditions, feet swelling, shortness of breath, fatigue, and wheezing, the questions were worded as 

“What is the percentage chance you will experience (name of disability) within the next six 

years?” This question used the term percentage to keep it consistent with the corresponding 

question in the HRS. 

To convert responses on the 1-10 scale into probabilities, we rescale these to be in the 

range 0-1.9 There was some clustering of the raw responses at 1 or 10.  For the 11 health outcomes 

of interest, the clustering at the low end of the scale ranged between 4.2% (for survival to age 75) 

to 39.2% (difficulty walking) of the sample. At the upper end, the range was 2.4% (stroke) and 

42.5% (survival to age 75) of the sample.  

An ideal investigation of the role played by beliefs in smoking decisions would obtain 

individual assessments of the joint distribution of adverse health events, conditional on smoking 

behavior. For many reasons, it is not practical to gather such complex information from survey 

respondents. Indeed many social scientists have voiced skepticism about the ability or willingness 

                                                
8 We do not describe the regressors in the hazards in detail as these are self-explanatory.   
9 For a value x between 1-10, the rescaled value is calculated as (x-1)/9.   
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of individuals to convey even unconditional beliefs in numerical form.10 Moreover, even among 

those who interpret the responses to numerical risk questions as measuring expectations, there 

remains controversy regarding the appropriate methods for eliciting such responses and about their 

precise interpretation. Alternative methods include third-person frequency questions (as in “out of 

100, how many will get lung cancer”) or second-person chance questions (as in “what is the 

chance you will get lung cancer”); and for each of these types of questions, there are issues of 

scaling. 

In what follows, when we compare the SOS subjective risk assessments to objective risk 

levels, we will interpret the former as beliefs. While evidence discussed below indicates that 

average responses are remarkably stable with respect to different methods of questioning, we are 

nevertheless cautious in this interpretation. We acknowledge the difficulties in obtaining subjective 

risk measures, but view the responses as far from uninformative. Instead we attempt to stake out a 

middle ground and focus our analysis on comparisons between smokers and nonsmokers. We ask 

whether, relative to their objective risk of morbidity and mortality, smokers are more or less 

optimistic in their beliefs than non-smokers. If the mapping between the relevant belief and the 

response to the survey question is the same for smokers and nonsmokers, the biases induced by the 

questions may be alleviated by these comparisons. 

III. C. Analysis of Beliefs by Smoking Status  

To evaluate beliefs by smoking status, we estimate regressions of the following form.  

(Si – O~ i) =  α + δ* di  +β* pi + φ* qi + εi       (3),  

where Si is the subjective probability of a morbidity or disability outcome by age 75 or within six 

years from the SOS, O~ i =(1- Ô i) (see eq. 2b) is the objective probability counterpart to Si that is 

predicted using the parameters estimated from the HRS, di is an indicator of smoking status (current, 

former, and never, the omitted group), pi is the subjective probability of living to 75, qi is the self-

assessed probability by current smokers of quitting smoking in two years and is zero for others, and 

                                                
10 See Manski (2004) for a discussion of this skepticism. 
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εi is an error term assumed to be uncorrelated with the regressors. As eq. 3 is specified, the 

dependent variable can either be positive if the subjective probability overpredicts that an outcome 

will occur or conversely negative for an underprediction. If the estimate of δ for current smokers is 

positive, this means that smokers are relatively pessimistic about an adverse health outcome 

occurring and conversely for a negative estimate of δ. When the outcome being analyzed is 

surviving to a particular age, the interpretation is reversed. Since subjective beliefs about living to 

age 75 may be correlated with the dependent variable and also may be endogenous to the dependent 

variable in eq. 3, we show results with and without this explanatory variable.                   

        The rationale for this specification that compares subjective and objective probabilities in 

levels is that in a standard economic model of decisions under uncertainty, choices depend on the 

levels of subjective beliefs. We interpret the smoking status parameter estimates as the differences in 

risk perceptions by smoking status. An alternative specification would put the measure of objective 

probabilities on the right hand side. We do not do this for two reasons. First, the current specification 

(eq. 3) allows the simple interpretation of the coefficient on the smoking status dummies as 

differences in risk perceptions by smoking status. Second, Ô i is a predicted value and measured 

with error. Putting it on the right hand side would lead to biased estimates in the absence of an 

instrumental variable approach; and finding a variable that affects subjective probabilities only 

through its effect of objective probabilities and can be excluded from the main equation is a virtual 

impossibility.11  

The specification also includes the subjective probability of living to 75 as a regressor. This 

is to account for the possibility that those believe they will live longer may also think that they 

have a higher probability of future onset of particular diseases and disabilities before age 75 since 

they are more likely to be alive. Alternatively, people with a higher expected longevity may 

believe that they will be healthier at an older age as well. It is possible that individuals may appear 

optimistic or pessimistic in the absence of accounting for these expectations.  

                                                
11 Instead we, in effect, assume that the coefficient on Ô i in the alternative specification equals one. 
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Subjective beliefs of current smokers about quitting in the future are included as a regressor 

since people who think they will quit may have different beliefs about their future health relative to 

persons who believe otherwise. For example, smokers who condition on their expectation that will 

have quit in the near future may appear to be optimistic whereas in reality they may be reporting 

beliefs that are consistent with those of former smokers, which is what they expect to be. The 

specification is parsimonious because the objective probability variable, O~ i, on the left hand side 

is constructed from a hazard that is estimated using many individual characteristics, e.g., 

demographics. 

We also estimate a regression for the difference in the subjective and objective probabilities 

of living to age 75 with the following specification     

(pi – Ô i) =  β + γ* di  + ξ* qi + υi,           (4),  

where all of the variables are as defined above. Equation (4) allows us to examine the differences 

in beliefs about mortality by smoking status and whether smokers account for their quitting 

intentions in forming beliefs about future survival. If we find that beliefs about quitting have a 

significant impact on beliefs about survival, then this could explain, for example, why certain 

smokers have beliefs about survival more similar to former smokers.  

IV. A. Results and Discussion 

Table 2 presents Weibull hazard estimates for survival and onset of various diseases by age 

75. These estimates are used to predict objective probabilities of these outcomes by age 75.  

Current smokers are more likely to experience each of the adverse health outcomes than are never 

smokers. In three out of the four cases, former smokers have a significantly higher probability of 

an adverse outcome. Even holding smoking status constant, worse self-reported health at the HRS 

baseline is associated with a lower likelihood of survival and higher likelihood of disease onset;12 

the mortality and the disease onset hazards are all monotonically increasing as self-reported health 

                                                
12 In results not reported, we include interaction terms between smoking status and self-reported health. The results are 
almost identical to those reported.  
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worsens. The other covariates, age,13  gender, race-ethnicity, marital status, and educational 

attainment, matter in some of the regressions.  

Table 3 shows Weibull hazard estimates for onset of various types of disabilities and 

physical conditions, again using data from the HRS. With one exception, feet swelling, being a 

current smoker is positively associated with the probability of onset of disabilities and physical 

conditions. The only statistically significant difference between former and never smokers is for 

wheezing. As before, hazards are monotonically increasing as self-reported health worsens. The 

patterns in the estimated hazards uniformly suggest that smoking is bad for a person’s health and, 

judging from the parameter estimates on former smokers, that quitting the habit is health-

improving relative to continuing to smoke. 

Table 4 reports mean values of subjective and predicted (based on the estimated hazards 

reported above) objective probabilities of survival, onset of morbidity, disability, and physical 

conditions. The objective probabilities range from 0.046 (chronic lung disease by age 75 for never 

smokers) to 0.908 (survival to age 75 for never smokers).  The largest differences between current 

and never smokers’ objective probabilities are for survival, and onset of chronic lung disease, 

difficulty climbing, carrying weight, and walking several blocks.  

Except for feet swelling, there are statistically significant differences in subjective 

probabilities between current and never smokers on survival to age 75 and in onset of morbidity  

and physical limitations. Differences in subjective probabilities between former and never smokers 

are much less likely to be statistically significant than are those between current and never smokers. 

The differences in subjective probabilities between current and never smokers strongly suggest 

that smokers are aware of their compromised health and of their increased chances of a number of 

adverse health outcomes. Although statistical significance is often lacking for the differences in 

subjective probabilities between former and never smokers, the patterns of subjective probabilities 

                                                
13 These hazards also increase with age. For at least two reasons, one would expect the hazard to decrease with age. Not 
only is the person closer to age 75 but is also a “survivor.” However, the hazard of dying increases substantially as 
people get older. Furthermore, age in our specification also proxies for health effects not captured by the other health 
regressors. 
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are in the same directions as their objective counterparts. We analyze the differences between 

subjective and objective probabilities next.  

Tables 5 and 6 present our results on the accuracy of risk perceptions. In Specification I, 

we only include smoking status; Specification II adds longevity expectations (pi), and Specification 

III adds quitting expectations (qi) for current smokers; qi is set to zero for both former and never 

smokers.  

In Specification I, never smokers slightly underpredict their objective probability of 

survival to age 75 by just 0.039 (see intercept, Table 5). The mean objective probability of survival 

to age 75 for never smokers is 0.908 (see Table 4). In this sense, never smokers’ assessments 

appear quite accurate on average. The mean age of sample persons in the SOS is 59.6, implying a 

15-year projection period on average. Given the length of the time horizon, this would seem to be 

relatively difficult prediction to make and thus mature individuals are, on average, remarkably 

accurate. 

Current smokers slightly overpredict the probability of living to 75. The subjective exceeds 

the objective probability by 0.015 (i.e., 0.054-0.039). The mean objective probability for current 

smokers is 0.698, implying a two percent overprediction. By this metric, they are even more 

accurate than never smokers in predicting their survival to age 75. Former smokers are not 

statistically different from never smokers in their beliefs about survival. The estimate of ξ which 

gives the effect of qi on survival in Specification III is not statistically different from zero, 

suggesting that quitting expectations do not affect survival expectations.14  

In contrast to survival, individuals appear to overpredict the onset of serious chronic 

diseases by age 75, irrespective of smoking status. For never smokers the levels of overprediction 

range from 0.097 for chronic lung disease to 0.203 for stroke in Specification I. For never smokers, 

the mean objective probability of contracting lung disease by age 75 is 0.046; for stroke, the mean 

objective probability is 0.056 and for heart problems it is 0.188, implying that overestimates are 

                                                
14 Specification II is not estimated because the subjective probability of survival to age 75 is used to construct the 
dependent variable.   
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quite large. Current smokers are more pessimistic about onset of chronic lung disease and stroke 

than are never smokers, especially for chronic lung disease. Former smokers are not statistically 

different from never smokers for all three diseases.  

In Specification II, persons who expect to live longer have a smaller difference between the 

subjective and objective probabilities, perhaps because they attach lower probabilities to onset of 

stroke and heart problems. This implies that they are less pessimistic about acquiring these 

diseases, presumably because they think they are healthier in the current period. However, 

longevity expectations do not affect risk perceptions for chronic lung disease.  

In Specification III, which adds quitting expectations, the results are unchanged. Quitting 

intentions raise the subjective probability of onset of heart problems. It may be that smokers who 

expect their health to worsen are more likely to quit.  

Compared to assessments of the risk of chronic lung disease, stroke, and heart problems, 

people tend to be more accurate in assessing the probabilities of onset of difficulties in walking 

several blocks, climbing stairs, and carrying weights within 6 years of the survey (Table 6). One 

reason may be that the time horizon considered for the 3 diseases is 15 years on average while the 

time horizon for these physical activities in Table 6 is 6 years.  

In Specification I, none of the intercepts is statistically significant. For carrying weights, 

current smokers tend to underpredict the probabilities of onset of difficulty. There are no statistical 

differences between former and never smokers.  

Adding the subjective probability of living to 75 in Specification II does not change these 

conclusions. In contrast to onset of stroke and heart problems, longevity expectations do not affect 

risk perceptions for the onset of these physical difficulties. In Specification III, including 

expectations about quitting smoking also have no effects on perceptions of these risks and leave 

the conclusions from Specification I unchanged.  

The last four columns of Table 6 contain results for onset of physical conditions, feet 

swelling, shortness of breath, fatigue, and wheezing. Current, former, and never smokers are 
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equally pessimistic about onset of these physical conditions. In Specification I, never smokers are 

pessimistic for shortness of breath, fatigue, and wheezing, with intercepts of 0.048, 0.031, and 

0.039, respectively. This compares to mean objective probabilities of onset of 0.069 for shortness 

of breath, 0.095 for fatigue, and wheezing of 0.049. There is no statistical difference between 

current and never and former and never smokers.  

For feet swelling, shortness of breath and fatigue, people who expect to live longer have 

smaller differences between the subjective and objective probabilities (Specification II).   As for 

stroke and heart problems, people who expect to live longer, may be healthier in ways not captured  

by HRS health questions and hence less pessimistic about acquiring these physical conditions. 

Beliefs about quitting in two years from the SOS interviews (Specification III) have no statistically 

significant effect on the differences between the subjective and objective probabilities except for 

feet swelling.  

      Even though smokers and others are clearly not systematically optimistic about their future 

health and longevity, they may be prone to large errors in forecasting future events in either direction. 

To learn whether or not current smokers are unusually misinformed, we compute proportions of 

persons with absolute differences between subjective and objective probabilities greater than 0.95, 

0.85, and 0.75, respectively. Current smokers do not differ significantly from never smokers in being 

unusually misinformed about survival. However, current smokers are more likely to be unusually 

misinformed about onset of the chronic conditions and the disabilities than are never smokers.  

IV. B.  Alternative Methods of Belief Elicitation 

Social scientists have pointed to several concerns about the difficulty of measuring 

subjective probabilities. Some have questioned whether individuals are even be able to form 

probabilities (see, e.g., Hanson and Kysar 2001), while others point to sensitivity of responses to 

the framing of the questions (e.g., Tversky and Kahneman 1981). There is evidence that people 

overpredict very low and underpredict very high probability events (e.g., Lichtenstein, et al. 1987 

and Slovic 2000). In addition, there is evidence that people overweight changes in probabilities 
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when they change from values near zero or one. Thus a 0.1 change in the probability of an 

outcome is perceived to be greater when the starting point is near zero or one than when the 

starting point is in the mid-range of probabilities (see e.g., Tversky and Fox (2000, p. 95)).  

Our finding that peoples’ beliefs about longevity in our sample of 50-70 year olds are 

accurate on average (Table 5) is reassuring in that it suggests that SOS subjects could form risk 

perceptions about distant future events, and that the question and scaling reasonably reflect those 

perceptions. Furthermore, other research using responses to questions about subjective 

probabilities of survival and future health outcomes asked by the HRS (and used for additional 

health outcomes in SOS) has found that these responses do reflect information about health events 

and behaviors individuals have about themselves (e.g., Smith, Taylor, and Sloan 2001, Hurd and 

McGarry 2002).15 

Some previous research has taken a different approach to eliciting beliefs. The analysis in 

Viscusi (1990) was based on responses to the following question: “Among 100 cigarette smokers, 

how many of them do you think will get lung cancer because they smoke?” Using data on the 

identical question included in the SOS, we replicate Viscusi’s finding. The mean response to this 

question from SOS, 43, is identical to that reported by Viscusi, 43.16 Conditional on being a 

current smoker, the mean response from SOS to this question is 40 while Viscusi reported 37.   

The surveys were conducted two decades apart, and even though adverse health effects of 

smoking were known and well publicized when Viscusi’s data were collected, there has been 

considerable additional publicity about the threat of smoking to health since then. For this reason, 

the mean response from SOS might have been higher. However, at the same time, individuals in 

the 50-70 age group have probably been exposed to the health experiences of persons who smoke 

                                                
15 Smith, Taylor, and Sloan (2001) using the HRS found that the HRS question on subjective beliefs about survival to 
age 75 predicts future mortality among the same individuals. Using several waves of the HRS, the subjective probability 
of surviving to age 75 declined as survey respondents approached their own deaths. Also using HRS, Hurd and McGarry 
(2002) found that subjective survival probabilities predict survival. Persons who survived in the panel reported about a 
50 percent higher probability at baseline of surviving to age 75 than did those who subsequently died.  Results from both 
studies indicate that responses to the HRS longevity expectations questions provide reasonably good predictions of 
future mortality. 
16Based on data from reports by the U.S. Surgeon General, Viscusi took the objective risk of lung cancer among smokers 
to be between 0.05 and 0.10 in the early 1980s, which led him to conclude that individuals overestimate the risk of lung 
cancer.   
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for more years than a general population has. This factor would tend to improve the accuracy of 

risk perceptions of onset of smoking-related diseases that occur in late adulthood. Since people 

tend to overestimate the probability of smokers getting smoking-related diseases, greater accuracy 

means a reduction in the beliefs about the onset of such diseases relative to other adults.      

Previous research has found that, under identical exposure to risk, people often perceive 

themselves to be at a lower risk than others (Weinstein 1989), i.e., are more optimistic about their 

chances than those of others. This would imply that posing questions about risk in the second 

person should yield different risk assessments than obtained from responses to questions posed in 

the third person. Our results appear fairly robust to variation in the method of elicitation; 

comparing average assessments of the risk of getting lung cancer among smokers, the responses 

are remarkably similar when the question is asked in the third person (as in Viscusi 1990) and 

when the question takes the usual SOS format phrased in the second person on a 1-10 scale. The 

mean probability of getting lung cancer from the question used by Viscusi (1990) repeated with 

identical wording in the SOS is 0.40. The probability derived from the 1-10 question asked in the 

second person of current smokers is 0.41. Thus similar to Viscusi we find that relative to estimates 

of incidence of lung cancer in the epidemiological literature, beliefs about smokers getting lung 

cancer are substantially overestimated by smokers and non-smokers. We cannot compare 

subjective with objective probabilities of getting lung cancer in our empirical analysis since the 

HRS does not ask about specific types of cancer, except in its baseline interviews, so a hazard 

cannot be estimated. 

IV. C.  Beliefs about Quitting 

The SOS elicited information from current smokers about how many cigarettes they 

thought they would be smoking two years from the survey date. The question was “Roughly how 

many cigarettes do you expect to smoke per day two years from now?” Those smokers who said 

that would be smoking zero cigarettes were classified as self-assessed quitters. The self-assessed 

probability of quitting was compared with actual quit rates from the HRS. The mean subjective 
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probability from SOS of having quit in two years was 0.45. In the HRS by comparison, the 

corresponding, objective two-year quit rate was 0.16.17 However, our regression results indicate 

that smokers do not condition on quitting in forming their beliefs about survival and onset of 

diseases and disabilities. In this sense, smokers are misinformed. One interpretation of the lack of 

effect of the self-assessed chances of quitting as implying that people tend to say that they will quit, 

but they do not really believe it themselves.18  

V. Conclusions  

Taken together, our results indicate that mature individuals irrespective of their smoking 

status are quite accurate on average about the probability of surviving to age 75 and the onset of 

physical difficulties (i.e., walking several blocks, climbing stairs, and carrying a 10-pound weight). 

In assessing the probability of onset of three chronic diseases (chronic lung disease, stroke, heart 

problems), individuals in the 50 to 70 age group are highly pessimistic regardless of smoking 

status. These findings are robust to accounting for expectations about future quitting and longevity. 

For the condition which is most closely linked to smoking, chronic lung disease, current smokers 

are even more pessimistic than others about the probability of onset of these diseases. Since the 

estimated hazards used to predict the objective probabilities account for smoking status, this extra 

degree of pessimism may reflect the many messages smokers receive about specific health risks of 

smoking. Similar pessimism, irrespective of smoking status, is found for onset of physical 

conditions (i.e., feet swelling, shortness of breath, fatigue, and wheezing).   

Viewed another way, people in their fifties and sixties appear to take account of objective 

risk factors when forming beliefs about longevity and future health events. If anything, such 

persons tend to be too pessimistic about their future health, contradicting the notion that people 

underestimate their risks.  This is true for mature smokers as well. The lack of association between 

                                                
17 We also estimated probits which included age, marital status, gender, educational attainment, race, and self-rated 
health status as regressors to correct for differences in sample characteristics between the SOS and HRS. The results 
were almost identical to those reported.  
18 A referee pointed out that this result could also mean that smokers reason that quitting in the sixth or seventh decade 
of life would not improve one’s health. We acknowledge that this is a possibility. However, that quitting at 65 yields an 
appreciable increase in life expectancy on average (Taylor, Hasselblad, Hensley et al. 2002) may not have been known 
by many experts either prior to recent publication of study findings on this issue.     
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smoking and optimism in risk perceptions, casts doubt on the idea that continued smoking can be 

attributed to a rosy view of future risks.   

SOS respondents who smoked had done so for many decades, and they presumably had a 

greater opportunity to observe that specific adverse outcomes are more likely to occur among 

persons who smoke regularly than younger persons do. We do not have information on these 

individuals’ views about adverse health effects of smoking when they were teenagers and deciding 

whether or not to become smokers, and in any case, it is possible that even young persons in recent 

years have become more knowledgeable about the adverse health effects than persons who were 

born between 1934 and 1955.  

Our results that people tend to be pessimistic about onset of some diseases and disabilities, 

and realistic about longevity is also consistent with the notion that individuals are optimistic about 

future technological improvements in medical care that will allow them to survive health threats 

(e.g., Cutler 2004). The result that individuals are pessimistic about onset of bad health contrasts 

with previous research finding people tend to be too optimistic about risks that can attributed to 

personal choices (Weinstein 1989). In contrast to our study, this body of research asks respondents 

to compare their personal risk to the risks of others. Our analysis is not based on such comparative 

risk judgments which might account for the different conclusion, and may have implications for 

survey methods.   

Even if people are fully informed about the health consequences conditional on smoking, 

they may be misinformed about the addictiveness of tobacco, especially at the time the smoking 

initiation decision is made. Even mature smokers appear to be overly optimistic about their 

probability of quitting.19 Thus, risk perceptions appear to be unbiased in some aspects of the health 

domain, but our finding may not generalize to other consequences of personal decisions.  

 Finally, although statements by the tobacco companies may have been misleading, we find 

no evidence that mature consumers are overly optimistic about the health effects of smoking. 

                                                
19 Hanson and Kysar (1999) discuss these two forms of potential biases separately. 
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Given the age of our sample and the year in which the survey on subjective beliefs was conducted, 

we cannot say anything about initiation of smoking. Our results do not necessarily imply that 

consumers may never have been misled by product claims of tobacco companies or that young 

persons are currently misled as much as they were in the past. Extending this analysis to younger 

persons would be a very useful next step.   
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Table 1. Summary Statistics 
 
  HRS (1992)         HRS (2004) SOS 
Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 
A. Individual characteristics†        
    Subjective probability of living to age 75   0.642 0.298   0.768 0.283 
    Smoking status       
      Current smoker 0.273 0.445 0.146 0.353 0.380 0.486 
      Former smoker 0.361 0.480 0.464 0.499 0.388 0.488 
      Never smoker 0.366 0.482 0.390 0.488 0.232 0.423 
    Self-rated Health       
      Excellent 0.217 0.412 0.106 0.308 0.172 0.378 
      Very good 0.278 0.448 0.283 0.451 0.299 0.458 
      Good 0.280 0.449 0.320 0.466 0.286 0.453 
      Fair 0.143 0.351 0.204 0.403 0.149 0.357 
      Poor 0.082 0.274 0.087 0.282 0.090 0.287 
    Quitting smoking in 2 years     0.447 0.498 
    Demographic characteristics       
      Age 55.774 3.391 67.591 3.360 59.620 5.823 
      Non-Hispanic white 0.793 0.405 0.807 0.395 0.863 0.344 
      Male 0.467 0.499 0.444 0.497 0.357 0.479 
      Married 0.748 0.434 0.672 0.469 0.587 0.493 
      Years of education completed 12.035 3.229 12.194 3.199 14.334 2.583 
    Number of observations 10,439      7,282  663  
       
B. Incidence of mortality and morbidity outcomes†† 
        Deaths  0.142 0.349     
        Lung disease  0.072 0.258   0.212 0.409 
        Heart problems  0.153 0.360   0.192 0.394 
        Stroke  0.053 0.224   0.058 0.233 
        Difficulty walking 0.294 0.455   0.321 0.467 
        Difficulty climbing stairs 0.398 0.490   0.422 0.494 
        Difficulty carrying weights 0.266 0.442   0.263 0.441 
               
C. Incidence of physical conditions††† 
        Feet swelling 0.163 0.370   0.135 0.342 
        Shortness of breath 0.146 0.353   0.245 0.431 
        Feeling fatigued 0.163 0.369   0.213 0.410 
        Wheezing 0.130  0.336    0.203  0.402 

 
† Baseline characteristics for HRS data from wave 1, 1992. 
†† HRS data is from Waves 1 – 7, 1992 – 2004, conditional on not having the condition in 1992.  
††† HRS data is from Waves 3 – 7, 1996 – 2004, conditional on not having the condition in 1996. 


