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Introduction

Between 1995 and 2005 obesity measured by body mass index (BMI') showed an
increasing prevalence among the US adult population at both national and state levels.
The Behavioral Risk Factor Surveillance System (BRFSS) showed that, in the US, 23.9%
of the people over 18 years were obese (BMI>30) in 2005 and that obesity prevalence
increased in all states between 1995 and 2005 (CDC, 2006). The National Health and
Nutritional Examination Survey (NHANES) showed that in the US, for people over 20
years, the obesity prevalence was of 20.2% for men and of 25.4.% for women for the
wave 1988-1994, while the for the wave 1999-2000 it showed a prevalence of 27.5% for
men and 33.4% for women. Extreme obesity (BMI>40) showed a significant increment
of 1.4% (from 1.7% to 3.1%) for men and 2.3% (from 4.0% to 6.3%) for women between
the same waves (Flegal et al, 2002). The NHANES 2003-2004, for the same age range,
showed that among men the prevalence of obesity increased to 31.1%, while for women
it remained almost unchanged from its level at 1999-2000. The prevalence of extreme
obesity in 2003-2004 was 2.8% in men and 6.9% in women (Ogden et al., 2006). Sturm
(2003) pointed out that the prevalence of extreme obesity in the US adult population is
increasing much faster than the prevalence of obesity: between 1986 and 2000 the
prevalence of severe obesity quadrupled (from about 1 in 200 to 1 in 50, while obesity
doubled during the same period (from approximately 1 in 10 to 1 in 5).

Beyond the debates on whether obesity is a disease or not (Heshka and Allison, 2001) or
whether the increasing prevalence of obesity (Flegal et al., 2002; Ogden et al., 2006) can
be considered an epidemic (Campos et al, 2006; Flegal, 2006), or even what the exact
number of deaths can be attributed to obesity (Mark, 2005) it is the acknowledgment that
obesity is “strongly associated with a several major health risk factors” (Mokdad et al
2003), and that in the US there is an excess in mortality due to obesity (Allison et al.,
1999; Flegal et al., 2005; Fontaine et al, 2003; Mokdad et al., 2004; Olshansky et al,
2005).

Despite the attention that have been being paid by researchers to the increasing trend in
obesity prevalence and the concern that its consequences have on mortality, morbidity
(Rogers et al., 2003), disability (Sturm et al,, 2004), mental health (Onyike et al., 2003;
Wadden et al., 2006) and quality of life (Duval et al., 2006; Jia and Lubetkin, 2005), as
well as its economic consequences (Finkelstein et al., 2005), more has to be known on
how body weight, particularly excessive body weight, is perceived by the individuals.

Compared to people with normal body weight (18.5<BMI<25), obesity increases the risk
of heart disease, hypertension, and osteoarthritis (in the knees) by two to three times, it
increases also the risk of cancer by two times, and increases the risk of type 2 diabetes

" BMI= (weight in kilograms / (height in meters)?)



by three times (WHO, 1999). Obesity is associated with at least as much morbidity as are
poverty, smoking, and alcoholism (Sturm and Wells, 2001). But, health risk knowledge
not necessarily translates into accordingly behaviors. Studying the relationship between
individuals’ knowledge of the health risk associated with obesity and the tendency to be
obese Kan and Tsai (2004) found, for a sample from Taiwan, that males begin to give
careful attention to the health risk of obesity only when they are extremely overweight;
for females no relationship was observed between knowledge about the health risks
associated with obesity and changes in BMI.

Objective

Survival expectations were proved to be consistent with individual’s observed survival
patterns (Kerry Smith et al., 2001). Although Mirowsky (1999) found that men in the US
expect to live about 3 years longer than the actuarial estimates (and black males about 6
years longer). Popham and Michell (2007) found that self-rated life expectancy was
associated with lifecourse SES after adjusting for self-rated health and smoking status
(those experiencing childhood disadvantages and poor educational attainment had the
highest odds of being pessimistic regarding their own survival probabilities) which made
them state that “self-rated life expectancy appears to reflect something over and above
current health status and smoking behavior”. Even though smokers appear to realize that
they have lower higher mortality risks than never smokers heavy smokers seem to be
overoptimistic regarding their survival probabilities (Schoembaum, 1997). Similarly
Wardle and Steptoe (2003) found that lower lifespan expectations were more probable
among people in the lower social class and that it was associated with smoking and
unhealthy dietary choices. Following the same line of reasoning Falba and Busch (2005)
found that individuals appear to underestimate the mortality risk due to excessive body
weight, even though obesity has been consistently associated with an increased risk of
mortality (Salomon and Mason, 1997). Instead Hamermesh and Hamermesh (1983)
found that those males that were more than 15% overweight expected to live around four
years less than actuarial estimates.

The aim of the present study is investigate whether individuals are aware of the mortality
risks associated with excessive body weight as reflected by their estimations of their own
survival probabilities.

Data and Methods

The data used for the present study is from the Health and Retirement Study (HRS). The
HRS is a longitudinal survey that was designed to gather information on persons from
pre-retirement into retirement in the US. The first’s wave (1992) target population
includes individuals aged 51-61 living in households. A total of 15497 individuals,
including spouses or partners regardless of their age, were eligible for interviews in 1992
from whom 12654 respondents (7704 households) were finally interviewed. The survey
consists of a total of eight waves with interviews conducted every two years. The



subsample for this study comprises all the individuals, targets and spouses, aged 50 to 65,
which were followed-up for 14 years: a total of 10292 individuals at baseline. Not
proxies were considered for this subsample. Up until 2006 (the last wave) there were
1889 deaths.

The HRS provides self-reported data regarding height and weight. This information was
used to calculate the BMI of the participants. According to the data it was observed that
29.18% of the males and 38.35% of the females had normal body weight
(18.5<BMI<25), 49.08% of the males and 33.86% of the females were overweight
(25<BMI<30), and that 21.24% of the males and 25.69% were obese (BMI>30) at
baseline. HRS provides information on self estimates of the probability of surviving to
age 75: respondents were asked about the chances (ranging from 0 to 10) that they have
of reaching their 75 birthday, being 0 “absolutely no chance” and 10 “absolutely certain”.
These self-reported probabilities were found to behave like probabilities and that they do
aggregate to population probabilities (Hurd and McGarry, 1995). The average answer to
that question was compared to the conditional probability of surviving to age 75 given
that a person survived to the median age of the sample used, which is 56 years. The
conditional probabilities were calculated from the Kaplan-Meier estimates of the survivor
function. The HRS provides information about the status (dead, still alive, or lost) of
every one of the respondents in each wave. For the cases in which the respondent is dead
or lost it was assumed that the event happened in the middle of the period between
waves. In the cases in which the respondent is still alive or was lost for the study a
variable indicating that the case was censored was used for the corresponding life table.
The analysis was done stratifying by sex, smoking behavior (never smoker and current or
past smoker) and weight status. We not use the cut points of BMI as suggested by the
WHO for determining weight status because they are fixed and the same for males and
females. Instead we used the cut points of the quintiles of BMI for the male and female
populations respectively in order to have a relative measure of BMI. The 31 quintile of
BMI was taken as reference. Cox proportional models were run in order to investigate
whether obesity has an effect on mortality that was not captured by the respondent’s self-
rated health status or by the respondent’s self-predicted probability of surviving.

Preliminary Results

Table 1 shows the results obtained from the life table compared to the self-predicted
probabilities of surviving to age 75. First of all we can observe that the conditional
probabilities of surviving at age 75 consistently decline from the ond quintile of BMI to
the upper ones, for males and females, ever-smokers and non-smokers. The pattern is not
so consistent in the case of the self-predicted probabilities of surviving although in every
case ever-smokers report a lower mean probability of surviving than never-smokers do.
We notice that non-smoker males, as well as females, were less optimistic regarding their
probabilities of surviving for each weight category than the actual probabilities may
suggest. On the contrary, ever-smoker males in all categories of BMI, and ever-smoker
females at the 1% and 5™ quintiles, were more optimistic than the actual probabilities of
surviving to age 75 may suggest. Considering relative probabilities comparing in each



stratum the 3" quintile of BMI against the others the results suggest that ever-smoker
females in the upper body weight category are under-predicting their mortality risk. Both,
the self-predicted probability and the life table probability of surviving among females in
the 5™ quintile compared to those in the 31 quintile are statistically significant and show a
greater mortality risk among females in the highest category of BMI. It is important to
notice that the actual relative risk is lower than the self-predicted one suggesting that
although females in this category may be aware of their comparative lower survival
probabilities they do not fully measure their risk.

From the previous results we can see that some health-related behaviors, namely
smoking, or health conditions like obesity may be underestimated with respect to their
effect on mortality. Self-rated health is a strong mortality predictor and it has been shown
that longevity expectations are also good mortality predictors (Kerry Smith et al., 2001).
Siegel and associates suggest that in spite of the fact that “self-rated life expectancy and
self-rated health may be conceptually related, they have independent effects on mortality”
(Siegel et al., 2003). Following this reasoning we would like to investigate whether self-
rated health and self-predicted probability of surviving can entirely take account of the
effect of obesity on mortality.

In Table 2 we can see the result of running two Cox proportional models. Both of them
adjust for age at baseline, smoker status, and education. Model 1 shows that for males
and females being in the upper category of BMI increases the mortality risk significantly
compared to those in the 31 quintile of BMI (24% for males and 76% for females). In
Model 2 we add the two mentioned variables (self-rated health and self-predicted survival
probability). We observe that, as expected, self-rated health significantly predicts
mortality risk for both males and females, and that, for females it is also true for the self-
rated probability of surviving to age 75. In the case of males the coefficient for the 5
quintile of BMI no longer shows an effect on mortality. But, for females, being in the
upper category of body weight, that is to say in the 5t quintile of BMI (BMI>31.35), still
increases the mortality risk in 36% among those females compared with females in the 31
quintile of BMI even though self-rated health and self-rated probability of surviving both
have coefficients in the expected direction and both are statistically significant. That is to
say that a higher level of BMI has an effect on mortality that was not explained by self-
related health or by self-related probability of survival. This result may suggest that
females in this category of BMI may still not be fully aware of the increased mortality
risk to which they are exposed. On the other hand for males from the two mentioned
variables only self-rated health remains statistically significant. This last result is
consistent with Siegel et al (2003) who found that self-predicted survival is not
significantly associated with mortality when self-rated health is in the model. In general
the results are in accordance with those obtained by Falba and Busch (2005).

Overall the results suggest that individuals may not to be fully aware of the increased
mortality risk of excessive body weight.



Table 1
Probability of Surviving to Age 75 (HRS 1992-2006) by BMI Quintiles

Self-Predicted

Self-Predicted (SD) é‘sltffn;lizea Relative Risk R%sttil;leagl:k
(95%CI)
Males'
Never Smoker
Quintile 1 (N=560) 0.667 (0.279) 0.768 1.03 (0.97-1.10) | 0.99 (0.85-1.17)
Quintile 2 (N=694) 0.661 (0.276) 0.797 1.02 (0.96-1.09) | 1.03 (0.87-1.22)
Quintile 3 (N=735) 0.649 (0.285) 0.772 1.00 1.00
Quintile 4 (N=747) 0.654 (0.283) 0.696 1.01 (0.95-1.07) | 0.90 (0.78-1.05)
Quintile 5 (N=754) 0.618 (0.352) 0.666 0.95 (0.89-1.02) | 0.86 (0.75-1.00)
Ever Smoker
Quintile 1 (N=423) 0.580 (0.330) 0.449 1.00 (0.93-1.08) | 0.91 (0.84-0.99)
Quintile 2 (N=292) 0.599 (0.331) 0.569 1.04 (0.96-1.12) | 1.15(1.05-1.26)
Quintile 3 (N=252) 0.578 (0.322) 0.495 1.00 1.00
Quintile 4 (N=217) 0.535 (0.324) 0.495 0.93 (0.86-1.00) | 1.00 (0.92-1.09)
Quintile 5 (N=226) 0.528 (0.336) 0.504 0.91 (0.84-0.99) | 1.02 (0.93-1.11)
Females®
Never Smoker
Quintile 1 (N=733) 0.710 (0.262) 0.868 1.07 (1.01-1.13) | 1.06 (0.86-1.30)
Quintile 2 (N=770) 0.715 (0.264) 0.867 1.08 (1.01-1.14) | 1.05 (0.86-1.30)
Quintile 3 (N=808) 0.665 (0.283) 0.822 1.00 1.00
Quintile 4 (N=843) 0.654 (0.289) 0.806 0.98 (0.92-1.05) | 0.98 (0.82-1.18)
Quintile 5 (N=860) 0.623 (0.308) 0.757 0.94 (0.88-1.00) | 0.92 (0.78-1.09)
Ever Smoker
Quintile 1 (N=372) 0.625 (0.317) 0.597 1.02 (0.95-1.09) | 0.83 (0.74-0.94)
Quintile 2 (N=302) 0.643 (0.292) 0.733 1.05(0.98-1.12) | 1.02 (0.89-1.18)
Quintile 3 (N=262) 0.614 (0.305) 0.716 1.00 1.00
Quintile 4 (N=245) 0.616 (0.309) 0.698 1.00 (0.94-1.08) | 0.98 (0.85-1.12)
Quintile 5 (N=197) 0.567 (0.323) 0.547 0.92 (0.86-0.99) | 0.76 (0.68-0.86)

? Probability of surviving to age 75 given the person survived to age 56

" Quintile 1: BMI<23.83; Quintile 2: 23.83<BMI<25.85; Quintile 3: 25.85<BMI<27.73 ;
Quintile 4 : 27.73<BMI<30.18 ; Quintile 5 : BMI>30.18

? Quintile 1: BMI<22.48; Quintile 2: 22.48<BMI<24.98; Quintile 3: 24.98<BMI<27.48 ;
Quintile 4 : 27.48<BMI<31.35 ; Quintile 5 : BMI>31.35




Table 2
Cox Proportional Regressions (HRS 1992-2006)

Males Females
Model 1 Model 2 Model 1 Model 2
RR P RR P RR P RR P
Age 0.96 0.000 0.94 0.000 0.97 0.006 0.96 0.000
Never Smoker 2.35 0.000 2.10 0.000 2.26 0.000 1.98 0.000
(vs. Ever
Smoker)
Years of 0.96 0.000 1.01 0.555 0.93 0.000 0.99 0.331
Education
Quintile 1 ! 1.09 0.358 1.02 0.832 1.37 0.008 1.47 0.001
Quintile 2 2 0.93 0.457 0.92 0.408 1.03 0.789 1.12 0.388
Quintile 4 3 1.07 0.490 0.99 0.923 1.26 0.055 1.17 0.195
Quintile 5 4 1.24 0.023 1.04 0.682 1.76 0.000 1.36 0.008
Self-Rated 1.62 0.000 1.61 0.000
Health °
Probability of 1.00 0.921 0.97 0.012
Surviving to 75°

" Quintile 1 Males: BMI<23.83; Quintile 1 Females: BMI<22.48
? Quintile 2 Males: 23.83<BMI<25.85; Quintile 2 Females: 22.48<BMI<24.98
* Quintile 4 Males: 27.73<BMI<30.18 ; Quintile 4 Females : 27.48<BMI<31.35
* Quintile 5 Males: BMI>30.18 ; Quintile 5 Females: BMI>31.35
Omitted category Quintile 3
5 1: Excellent; 2: Very Good; 3: Good; 4: Fair; 5: Poor. Omitted category Excellent
®From 1to 10 vs 0

References

Allison, David B.; Fontaine, Kevin R.; Manson, JoAnn E.; Stevens, June; Vanltallie,
Theodore B. (1999) Annual Deaths Attributable to Obesity in the United
States. JAMA; 282 (16): 1530 - 1538.

Campos, Paul; Saguy, Abigail; Ernsberger, Paul; Oliver, Eric; Gaesser, Glenn (2006) The
Epidemiology of Overweight and Obesity: Public Health Crisis or Moral
Panic? International Journal of Epidemiology; 35: 55 — 60

Duval, Karine; Marceau, Picard; Lescelleur, Odette; Hould, Frédéric-Simon ; Marceau,
Simon ; et al. (2006) Health-Related Quality of Life in Morbid Obesity.
Obesity Surgery; 16: 574 — 579

Falba, Tracy A. and Busch, Susan H. (2005) Survival Expectations of the Obese: Is
Excess Mortality Reflected in Perceptions?. Obesity Research; 13 (4): 754 -
761

Finkelstein, Eric; Ruhm, Christopher J.; Kosa, Katherine M. (2005) Economic Causes
and Consequences of Obesity. Annu Rev Public Health; 26: 239 — 257

Flegal, Katherine M. (2006) Commentary: The Epidemic of Obesity—What’s in a
name?. International Journal of Epidemiology, 35: 72 — 74

Flegal, Katherine M.; Graubard, Barry I.; Williamson, David F.; Gail, Mitchell H. (2005)
Excess Deaths Associated with Underweight, Overweight, and Obesity.
JAMA; 293 (15): 1861-1867



Flegal, Katherine M.; Carroll, Margaret D.; Ogden, Cynthia L.; Johnson, Clifford L.
(2002) Prevalence and Trends in Obesity Among US Adults, 1999-2000.
JAMA; 288 (14): 1723-1727

Fontaine, Kevin R.; Redden, David T.; Wang, Chenxi; Westfall, Andrew O.; Allison,
David B. (2003) Years of Life Lost Due to Obesity. JAMA; 289 (2): 187-193

Hamermesh, Daniel S. and Hamermesh, Frances W. (1983) Does Perception of Life
Expectancy Reflect Health Knowledge?. American Journal of Public Health; 73
(8):911-914

Heshka, S. and Allison, D. B. (2001) Is Obesity a Disease?. International Journal of
Obesity,; 25: 1401 — 1404

Hurd, Michael D. and McGarry, Kathleen (1995) Evaluation of the Subjective
Probabilities of Survival in the Health and Retirement Study. 7he Journal of
Human Resources; 30 (0) Special Issue on the Health and Retirement Study: Data
Quality and Early Results

Jia, Haomiao and Lubetkin, Erica 1. (2005) The Impact of Obesity on Health-Related
Quality-of-Life in the General Adult US Population. Journal of Public Health;
27 (2): 156-164

Kan, Kamhon and Tsai, Wei-Der (2004) Obesity and Risk Knowledge. Journal of
Health Economics; 23: 907 — 934

Kerry Smith, V.; Taylor, Donald; Sloan, Frank (2001) Longevity Expectations and
Death: Can People Predict Their Own Demise? The American Economic
Review; 91 (4): 1126 — 1134

Mark, David H (2005). Deaths Attributable to Obesity. J AMA; 293 (15): 1818 — 1919

Mirowsky, John (1999) Subjective Life Expetancy in the US: Correspondence to
Actuarial Estimates by Age, Sex, and Race. Social Science and Medicine; 49
(1999): 967 - 979

Mokdad, A. H.; Marks, D. F.; Stroup, D. F.; Gerberding, J. L. (2004). Actual Causes of
Death in the United States, 2000. J AMA; 291 (10): 1238 — 1245

Mokdad, Ali H.; Ford, Earl S.; Bowman, Barbara A.; Dietz, William H.; Vinicor, Frank;
Bales, Virginia S.; Marks, James F. (2003). Prevalence of Obesity, Diabetes,
and Obesity-Related Health Risk Factors, 2001. J AMA; 289 (1): 76 — 79

Ogden, Cynthia L.; Carroll, Margaret D.; Curtin, Lester R; McDowell, Margaret A.;
Tabak, Carolyn J.; Flegal, Katherine M. (2006) Prevalence of Overweight and
Obesity in the United States, 1999-2004. JAMA, 295 (13): 1549 - 1555

Olshansky S.J; Douglas J.P. Hershow R.C; Layden J.; Carnes B.A; Brody J. et al. (2005)
A potential Decline in Life Expectancy in the United States in the 21
Century. The New England Journal of Medicine. 352;11, 1138-1145.

Onyike, Chiadi U.; Crum, Rosa M.; Lee, Hochang B.; Lyketsos, Constantine G.; Eaton,
William W. ( 2003) Is Obesity Associated with Major Depression? Results
from the Third National Health and Examination Survey. American Journal
of Epidemiology; 158 (12): 1139 — 1147

Popham, Frank and Mitchell, Richard (2007) Self-Rated Life Expectancy and Lifetime
Socio-Economic Position: Cross-Sectional Analysis of the British Household
Panel Survey. International Journal of Epidemiology; 36: 58 —6 5



Rogers, Richard G.; Hummer, Robert A.; Krueger, Patrick M. (2003) The Effect of
Obesity on Overall Circulatory Disease- and Diabetes-Specific Mortality. J
Biosoc Sci; 35: 107 — 129

Salomon, Caren G. and Mason JoAnn E. (1997) Obesity and Mortality: A Review of
the Epidemiologic Data. Am J Clin Nutr; 66 (suppl): 1044S — 10508

Schoembaum, Michael (1997) Do Smokers Understand the Mortality Effects of
Smoking? Evidence from the Health and Retirement Survey. American
Journal of Public Health; 87 (5); 755- 759

Siegel, Michele; Bradley, Elizabeth H; Kasi, Stanislav V. (2003) Self-Rated Life
Expectancy as a Predictor of Mortaliy: Evidence from the HRS and AHEAD
Surveys. Gerontology; 49:265 — 271

Sturm, Ronald; Ringel, Jeanne S.; Andreyeva, Tatiana (2004) Increasing Obesity Rates
and Disability Trends. Health Affairs; 23 (2): 199 — 205

Sturm, Ronald (2003) Increases in Clinically Severe Obesity in the United States,
1986 - 2000. Arch Inter Med; 163: 2146 — 2148

Sturm, Ronald and Wells, K.B. (2001) Does Obesity Contribute to Mobidity as Much
as Poverty or Smoking? Obesity Research,; 115: 229 — 235

Wadden, Thomas A.; Butryn, Meghan L.; Sarwer, David B.; Fabricatore, Anthony N.;
Crerand, Canice E.; Lipschutz, Patti E.; Faulconbridge, Lucy; Raper, Steven E.;
Williams, Noel N. (2006) Comparison of Psychological Status in Treatment-
Seeking Women with Class I1I vs. Class I-I1 Obesity. Obesity; 14: 90S — 98S

Wardle, J. and Steptoe, A. (2003) Socioeconomic Differences in Attitudes and Beliefs
about Healthy Lifestyles. J Epidemiol Community Health; 57: 440 — 443

WHO (1999). WHO Technical Report Series 894 Obesity: Preventing and Managing the
Global Epidemic. World Health Organization. Geneva 2000.



