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Abstract

Recent research has shown a widening gap in life expectancy at age 50 between the United States
and Europe as well as large differences in the prevalence of diseases at older ages. Little is known
about the processes determining international differences in the prevalence of chronic diseases.
Higher prevalence of disease could result from either higher incidence or longer disease-specific
survival. This article uses comparable longitudinal data from 2004 and 2006 for populations aged
50 to 79 from the United States and from a selected group of European countries to examine age-
specific differences in prevalence and incidence of heart disease, stroke, lung disease, diabetes,
hypertension, and cancer as well as mortality associated with each disease. Not surprisingly, we
find that Americans have higher disease prevalence. For heart disease, diabetes, and cancer,
incidence is lower in Europe when we control for sociodemographic and health behavior
differences in risk, and these differences explain much of the prevalence gap at older ages. On the
other hand, incidence is higher in Europe for lung disease and not different between Europe and
the United States for hypertension and stroke. Our findings do not suggest a survival advantage
conditional on disease in Europe compared with the United States. Therefore, the origin of the
higher disease prevalence at older ages in the United States is to be found in higher prevalence
earlier in the life course and, for some conditions, higher incidence between ages 50 and 79.
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Introduction

Recent evidence indicates that the prevalence of chronic diseases in old age is higher in the
United States than in Europe (Banks et al. 2006; Crimmins et al. 2010b; Thorpe et al. 2007).
Americans have also been shown to have lower life expectancy at age 50 than those of most
European countries, with the gap growing over time (Glei et al. 2010). The explanation for
higher national levels of disease prevalence in the United States is not clear, however: higher
prevalence could result from either higher disease incidence or longer survival with health
conditions. The interpretation of the differences would be very different, depending on the
underlying processes that prevail. The aim of this article is to decompose prevalence
differences in chronic disease at older ages, using comparable longitudinal data from the
United States and Europe.

There are indications that the sources of the gap in disease prevalence are diverse and that
analysis of processes will provide insights. Cause-specific mortality rates show that
differences in heart disease mortality account for about one-half of the difference between
the United States and other low-mortality countries, and differences in mortality resulting
from diabetes also account for some of the differences. Yet, the United States fares better in
cancer mortality (Glei et al. 2010). However, the overall differences in mortality rates by
cause do not provide information on how the relative likelihood of dying differs across
countries among those with specific conditions because the rates are relative to the total
population; thus, overall mortality differences by country do not give a complete picture of
the dynamics involved.

Another important shortcoming of using mortality and prevalence data to understand health
processes is the effect of heterogeneity or selection. For example, incidence rates could be
invariant with age but differ across individuals. Omitting heterogeneity may bias inferences
on the age pattern of incidence and mortality rates because of the potential dynamic
selection of the fittest or less risk-prone groups over time (Manton et al. 1986). If the
selection process differs across countries, incorrect inferences could be drawn from
differences in average incidence and mortality rates.

Evidence on differences in incidence is scarce, in part because of the lack of comparable
longitudinal data across countries. One exception is Banks et al. (2010), who compared the
United States and England and found generally higher disease incidence rates after age 50
for Americans; they also found higher survival conditional on disease in the United States
past age 65. However, it is unclear whether these patterns hold in other European countries
where even larger prevalence differences with the United States are observed. Furthermore,
the comparisons of incidence in Banks et al. (2010) focused on overall differences of
diseases across age groups. In light of potential differences in conditional incidence and
mortality rates by diseases, we investigate whether overall differences between Europeans
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and Americans are still observed when we control for sociodemographic and health behavior
characteristics.

This article uses longitudinal data for populations aged 50 to 79 for the United States and
five European countries to examine age-specific differences in disease incidence and
disease-specific mortality from 2004 to 2006. We focus on the most common and frequent
health conditions, which are major causes of mortality at older ages: heart disease, stroke,
lung disease, diabetes, hypertension, and cancer. We investigate incidence of these
conditions using survival models, which include indicators of sociodemographic factors and
health behaviors to determine how these factors relate to disease onset and how they explain
differences between Europe and the United States. We then investigate survival conditional
on the presence of these conditions.

Data and Methods

This analysis uses two longitudinal data sets designed to be comparable: the Health and
Retirement Study (HRS) and the Survey of Health, Ageing and Retirement in Europe
(SHARE) collected in 2004 and 2006 for older individuals. HRS is an ongoing longitudinal
survey of the U.S. population aged 50 and older, begun in 1992 and regularly refreshed at
younger ages with new cohortsl. SHARE began collecting data in 2004 on the
noninstitutionalized population aged 50 and older, with a target sample size of 2,000
respondents per country for 12 European countries. In our analysis, we use a subset of five
European countries: Denmark, France, Italy, the Netherlands, and Spain. We choose these
countries because of their relatively high response rate in the SHARE baseline interview and
because of the close match between country-specific life table mortality from the Human
Mortality Data Base (HMD n.d.) and mortality reported as occurring to survey respondents
between Waves 1 and 2 of SHAREZ. In our analysis, we will refer to these five countries
collectively as “Europe.” We use data on those aged 50-79 because of a similar better match
of mortality to the HMD.

For both the United States and Europe, we use 2004 as the base year and examine health
transitions occurring in the interval between the initial interview and reinterview in 2006.
Table 1 shows the national sample sizes for those aged 50-79 in 2004 and indicates the 2006
interview status of the 2004 respondents: interviewed, died, or lost to follow-up. Sample size
in 2004 was about 16,000 individuals in the United States and more than 11,000 individuals
in Europe. The proportion dying between the two waves is higher for HRS (2.9 %) than for
SHARE (2.0 %). Survey response rates in Europe tend to be lower than in the United States:
the initial response rate among the selected five SHARE countries at baseline was 62.7 %,
and factoring the screening response rate yields overall response rates of 68.7 % for
individuals in HRS (SHARE 2005). Analyses are weighted using sample weights provided
in both surveys.

IThe original sampling frame for each entering HRS cohort is the noninstitutionalized population; however, respondents who moved

to nursing homes are retained in the sample (HRS 2011). We eliminated nursing home residents to keep the sample comparable to the

SHARE sample; because almost none of the respondents in SHARE live in nursing homes, we eliminated the small numbers who do.
We further explain the selection of these European countries in Online Resource 1.
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Measuring Incidence of Disease and Mortality

Disease presence in both SHARE and HRS is based on self-reports of major chronic
conditions: heart disease, stroke, lung disease, diabetes, hypertension, and cancer. The
surveys were specifically designed to harmonize their instruments so that most questions
were worded identically. Information on the presence of six diseases is reported in response
to the question, “Has a doctor ever told you that you had any of the following conditions?”
Each condition is then asked about separately. Although diagnostic and reporting differences
could affect national differences, Banks et al. (2006) showed that differences in self-reports
of disease between England and the United States are not driven by differences in reporting.
Moreover, they showed that the differences are generally confirmed by biomarkers when
self-reports and relevant biomarkers can be compared. Thus, we will assume that reported
differences in disease between Europe and the United States represent true differences.3

In SHARE Wave 1, the survey instrument assessed disease presence identically to HRS, but
the questions and procedures differed somewhat in subsequent waves. In the 2006 HRS,
responses provided at earlier waves about disease presence were preloaded. Those who did
not have a condition in the previous wave were asked, “Has a doctor ever told you ...” that
you have a disease; we use a positive response to construct our measure of incidence. Those
who previously said that they had a condition were reminded of this at the 2006 interview.
Some respondents denied that they had reported the presence of disease. Respondents who
denied having a condition in the past were then asked about their present state, and they
were retroactively recoded as not previously having the disease at the earlier wave. The
2006 wave of SHARE did not allow respondents to dispute a condition reported in 2004.
This difference in survey procedure could result in different U.S. incidence rates relative to
European ones.

Further, respondents in SHARE who did not have a condition in 2004 were asked in 2006,
“Has a doctor ever told you that you had/do you currently have any of these conditions?
With this, we mean that a doctor has told you that you have this condition and that you are
either currently being treated for or bothered by this condition.” Although we have no
method of assessing the impact of the differences in questionnaires on incidence, we believe
that overall, denials in HRS and the additional requirement of being bothered/treated in
SHARE will have opposite effects on the gap between SHARE and HRS incidence rates.

Mortality is confirmed in HRS and SHARE through interviews that are conducted with
family members or other close associates of deceased respondents, referred to as “exit
interviews.” In addition, in HRS, deaths are identified in the National Death Index and
Social Security records for those who allow record searches. We use a dichotomous variable
indicating whether the respondent died between the 2004 and 2006 waves for both surveys
(1 = deceased, 0 = alive).

3A possible exception is cancer, for which more aggressive diagnostic procedures in the United States might explain some of the
higher prevalence observed there (Crimmins et al. 2010b).
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Evaluation of Mortality Reports and Effect of Differential Response Rates

We compared probabilities of dying estimated from survey data with the corresponding
values from the HMD life table for 2004. The probabilities of dying between age x and age x
+ 2 computed from the HMD life tables were compared with the corresponding values based
on the surveys with a two-year average interval between interviews. Results indicate that
survey estimates are relatively close to the life table estimates between ages 50 and 80 for
the United States, the Netherlands, Spain, Italy, France, and Denmark. It is also true that the
life expectancy for these five European countries represents fairly closely the entire set of
SHARE countries in terms of life expectancy. Mortality above age 80 estimated from the
survey is somewhat lower than that in the life tables, likely because of the exclusion of
nursing home residents. For this reason, we limit our analysis to the age range 50-79.

Figure 1 shows two-year probabilities of dying (»qy) in the United States and in the pooled
five European countries (weighted by population size) from both the surveys and the HMD.
The smoothed survey estimates for the United States are generally close to the life table
values, although they are slightly higher between ages 55 and 65 and somewhat lower above
age 75, whereas the European survey estimates are lower than the life table values,
especially at the oldest ages. There are two reasons why the European rates based on the
survey might differ more from rates based on vital statistics than the rates from the United
States. First, SHARE is a new survey, but the HRS is a long-running longitudinal survey.
Respondents who die do so an average of one year after the initial survey date, so those who
are already very ill may not enter the initial wave of a survey; however, if the survey is long-
running, they may be more likely to be included.# In Online Resource 1, we show that
differences in the mortality rates between the surveys and the HMD have only small effects
on the expected number of years of life (partial life expectancies) between ages of 50 and
80.

Second, differential attrition could affect mortality and incidence rates. Nonresponse at
follow-up is higher in SHARE than in HRS (about 5.6 % lost to follow-up in HRS vs. 34.0
% in the five SHARE countries; see Table 1). To determine appropriate adjustments for
nonresponse, we analyzed the determinants of nonresponse in SHARE and developed
inverse probability weights for nonresponse in Wave 2, which we compared with the
weights provided with the survey data. We conclude that differential nonresponse is
accounted for in the SHARE weights and is unlikely to bias the inferences we make on the
two populations (for further details, see Online Resource 1). We use inverse probability
weights when looking at transitions among survivors across waves. Hence, we use a
“missing at random” assumption: that is, the non-follow-up is assumed random, conditional
on a set of observables (Little and Rubin 1987).

Other Variables

Because selection may affect the age patterns of survival and incidence we observe, we
control for sociodemographic characteristics and health behaviors in most of the analysis.

4adams et al. (2003) showed that the match to life table mortality for older HRS respondents (age 70+ in 1993) improves in later
waves after the first follow-up.
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Sociodemographic controls for age, sex, and years of education are included. We also
include measures of overweight and smoking in our regression analyses. Smoking is self-
reported as former smoker, current smoker, or never smoked. Body mass index (BMI) is
categorized using self-reports of height and weight provided in both surveys and classified
into two groups: class Il obesity and higher (BMI = 35), and those with lower BMI. The
average number of years of education is higher for Americans than Europeans (12.9 years
vs. 8.1 years). However, Europeans experience better health behaviors: 26.0 % of the
Europeans but 58.3 % of Americans are past smokers; and 19.0 % of Europeans versus 25.4
% of Americans are current smokers. The class 11 obesity level for Americans is double that
of Europeans (11.9 % vs. 5.2 %).

A clear relationship exists between prevalence of disease and the incidence and duration of
diseases. Prevalence is the proportion of individuals who have a health condition at a
specified point in time (point prevalence). Incidence is the rate of occurrence of new disease
within a specified period. Prevalence depends on not only prior incidence but also on
survival or the duration of disease.® If the incidence of a disease is low but the duration of
disease—that is, until death—is long, the prevalence will be high relative to the incidence.
Conversely, if the incidence of a disease is high and the duration of the disease is short, the
prevalence will be low relative to the incidence. A change in the duration of a disease
resulting from the development of a new treatment, which prevents death but does not cure,
will lead to an increase in prevalence.

We first examine descriptive data on prevalence and incidence of diseases and mortality by
age groups in Europe and the United States. Then we examine two-year disease incidence
rates among those who did not have each condition at the initial interview. We estimate
incidence from hazards models with age as the underlying time metric for each of the six
diseases, using a set of pooled samples for the United States and Europe for those without
specified diseases at the initial interview. Model 1 includes an indication of being in the
European sample and controls for sex; health behaviors and years of education are then
added to the model (Model 2). We use the Weibull distribution for the age-based hazards
models in these analyses to address the nonmonotonic pattern of onset with age observed in
the descriptive data. This approach allows us to determine whether any differences between
European and U.S. incidence rates differ and whether these rates are eliminated or reduced
when health behaviors and education are controlled.

To study differences in mortality rates by disease across countries, we estimate survival
models with age as the time metric, pooling U.S. and European data for those with specified
diseases at the initial interview. We present three models: Model 1 includes an indicator of
being in the European sample and controls for sex, health conditions, and interactions
between the European indicator and health conditions. The interaction terms capture the
difference between Europe and the United States in mortality rates conditional on having a

5 Another mechanism is recovery, which affects prevalence of some health conditions. However, we examine lifetime prevalence and
thus rule out recovery.
See the methodology section Estimation of Incidence and Mortality Models in Online Resource 1.
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disease, and the European sample dummy variable captures differences in baseline
mortality; Model 2 adds controls for years of education; and Model 3 adds controls for
health behaviors (former/current smoker and BMI > 35). In estimating the survival models,
we take into account right-censoring as well as differential exposure time between
interviews. Although average time between interviews does not vary much between the
United States and Europe, considerable heterogeneity exists among participants. We use
weights in estimating the models. Online Resource 1 gives additional details on the
estimation of the models.

Prevalence and Incidence

In Fig. 2, we document differences in the prevalence of diseases by age using the cross-
sectional data from Wave 1. As expected, the prevalence of each disease is significantly
higher in the United States than in Europe. Close to one-fifth (18.3 %) of Americans in this
age range have heart disease, compared with one-tenth (10.4 %) of the Europeans.
Prevalence of most conditions is 40 % to 100 % higher in the United States than in Europe.
For some conditions (such as heart disease, stroke and cancer), the gap widens with age. For
other conditions (lung disease, diabetes, and hypertension), the gap remains relatively
constant or declines. However, this cross-sectional view of the data does not allow us to
understand the processes that drive these differences or how they evolve with age.

In Table 2, we show the prevalence (or percentage) of disease at the initial interview in the
age range 50-54 as well as the incidence or the percentage who acquire the health condition
by 2006 among those who did not have the condition in 2004 in five age groups from 50 to
79 for individual diseases in the United States and Europe. Focusing first on the prevalence
at the initial age group in our sample, we observe that levels are consistently higher for the
United States and that the differences are large for a number of conditions at age 50. The
differences are smaller for stroke, lung disease, and cancer. This clarifies that part of the
difference in disease prevalence at older ages begins well before age 50.

Surprisingly, aggregate incidence levels for most diseases are higher in Europe. For
example, average incidence of lung disease in Europe after age 50 is 3.57 %, compared with
1.65 % in the United States. Stratifying by age shows that incidence rates are significantly
higher in Europe after age 60 for many conditions. For three conditions—Ilung disease,
diabetes, and hypertension (and to some extent stroke) —the differences increase with age,
suggesting an initial delay in the age at onset of these conditions in Europe but then
acceleration in onset at later ages.

However, part of the explanation for these observed differences in age patterns of disease
may be underlying differences in the characteristics of the population at risk. As diagnosis of
cases increases, the undiagnosed population is composed of more people with less inherent
risk for the condition because those most susceptible have had earlier incidence. Because the
U.S. prevalence is higher at the earlier ages, the undiagnosed population in the United States
at older ages may be less at risk than the undiagnosed population in Europe, perhaps leading
to a negative relationship between prevalence and incidence.
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Because aggregate age patterns can be misleading owing to selection, we analyze incidence
models, which control for sociodemographic and health behavior differences (Table 3).
When we adjust for demographic status, the onset of lung disease and hypertension is higher
in Europe than in the United States; the onset of diabetes and cancer is lower in Europe than
in the United States; and no significant differences are seen for the onset of heart disease and
stroke between Europe and the United States (Model 1). For cancer, we have reason to
believe that high cancer incidence in the United States is related to more robust cancer
screening in the United States, particularly at older ages (Crimmins et al. 2010a). Age and
the onset of all conditions are positively related.” Males are also more likely to experience
the onset of most conditions.

When years of education and health behaviors are added to the model (Model 2), Europeans
have significantly higher onset of lung disease only, and have lower onset of heart disease,
diabetes, and cancer; no significant differences exist between Europe and the United States
for the onset of stroke and hypertension. This may indicate that the higher incidence of
hypertension among Europeans without these controls is partly linked to the educational and
health-behavioral compositions of the populations. Significantly higher disease onset for
males persists for heart disease, stroke, diabetes, and cancer, and appears for hypertension.
Having more years of education is negatively related to the onset of all health conditions
except cancer.

Former and current smokers have a significantly higher likelihood of lung disease onset.
Being a current smoker is related to a higher likelihood of developing heart disease, stroke,
and cancer. The effect of obesity on the risk of onset for heart disease, lung disease,
diabetes, and hypertension is strong. Overall, models show that observed sociodemographic
differences explain some of the differences in incidence and that the remaining unexplained
differences tend to favor Europe relative to the United States.

We now focus on mortality among those with diseases. Indeed, if individuals with a
condition survive longer in one country compared with another, prevalence may be higher
without higher incidence of disease. We report the proportion dying by age among those
with each of the six diseases at the initial interview in Table 4: heart disease, stroke, lung
disease, diabetes, hypertension, and cancer. We examine the significance of the difference in
mortality by age between Europe and the United States. We then compute the U.S./
European mortality ratio for those with a condition. For all diseases, we find higher
mortality risks in the United States than Europe. For stroke, lung disease, diabetes, and
hypertension, the ratio (U.S./Europe) is highest at age 50-59, indicating that the relative
mortality differences are greater at younger old ages; however, the relative difference for
heart disease is greatest at oldest ages.

The mortality differences may be at least partly explained by the fact that compared with
Europeans, Americans are more likely to have multiple chronic diseases (Crimmins et al.

7An age parameter greater than 2 indicates a rising age profile; a parameter between 1 and 2 indicates a positive relationship with age;
and a parameter less than 1 indicates a negative relationship with age.
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2010b), are more likely to be obese, and have a different smoking history. To account for
these differences, we estimate survival models with a Gompertz specification, using a
pooled sample of Americans and Europeans. We allow the effect of each condition on
mortality to differ between the United States and Europe by adding an interaction between
prevalence of a disease at baseline and the dummy variable for being in the European
sample. We also include a dummy variable for being in the European sample, which
captures baseline differences in mortality among those without a particular disease. After the
initial model, which includes age and sex, sequential models control for years of education,
current and past smoking experience, and obesity (Table 5).

The hazard of mortality is associated with all conditions when we control for age and sex
(Table 5, Model 1). For four diseases—heart disease, lung disease, diabetes, and
hypertension—mortality is lower in Europe than in the United States with controls for age
and sex, but differences are not statistically different. For stroke and cancer, the hazard of
mortality is higher in Europe than in the United States, but the difference is not statistically
significant. The size of the mortality difference does not change much with controls for
education (Table 5, Model 2). When health behaviors are introduced in Model 3, the size of
the mortality coefficients of our health conditions remains the same except for stroke, for
which Europeans now have lower but not statistically significantly lower mortality; lung
disease, for which Europeans now have a higher hazard ratio of mortality; and diabetes, for
which there is now no effect of place of residence. Overall, we do not find evidence for
survival differences between the United States and Europe conditional on disease prevalence
and on sociodemographic differences that would help explain the pattern of prevalence
observed in the cross-section. Interestingly, baseline differences in the hazard of mortality
between the United States and Europe are positive in Model 1 and become negative in
Model 3, but these associations are not statistically significant. Hence, we find no residual
differences in mortality between the United States and Europe after we account for diseases
and sociodemographic differences.

Simulated Prevalence

Prevalence, survival, and incidence are tightly linked. Changes in prevalence are attributable
to survival among those who had the condition and incidence among those who survived
and did not have the condition at baseline. We want to use our estimated models of
incidence and survival to perform counterfactual simulations to find the relative
contributions of survival and incidence to prevalence, so we first demonstrate that our
models perform well in predicting actual prevalence. Beginning with age-specific
prevalence rates in the follow-up sample in 2004, we use predicted incidence and survival
for each condition based on the models in Tables 3 and 5 to estimate 2006 prevalence for the
follow-up sample. We find that actual 2006 prevalence of health conditions and predicted
2006 prevalence line up well. For further details, see Online Resource 1.

Counterfactual Simulations

To better understand whether differences in incidence and survival can explain differences
in prevalence by age observed between Europe and the United States, we constructed
counterfactual scenarios. Our baseline simulation begins with American prevalence at age
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50, and then simulates disease prevalence to age 80 based on American age-specific
incidence and mortality models (Tables 3 and 5). For the counterfactual simulations, we
sequentially replace American levels of incidence, survival, and prevalence with European
levels. Figure 3 is based on European incidence rates (and American mortality and initial
prevalence), Fig. 4 is based on European mortality (and American incidence and initial
prevalence), and Fig. 5 is based on European prevalence at age 50 (and American incidence
and mortality). Because of some differences in mortality rates between survey and HMD life
tables, we scale up mortality rates from HRS and SHARE to match the HMD life tables for
each set of countries, and we use inverse probability weights to correct for non-follow-up.

Figure 3 projects prevalence by age for Americans using initial prevalence and survival
curves from the United States (average observable characteristics) but applying
counterfactual European incidence rates evaluated at U.S. observed characteristics
(“SHARE incidence”). For comparison, we also plot American and European prevalence by
age predicted using American and European characteristics, respectively. It is important to
note that both U.S. and European predicted prevalence profiles are now different from those
in Fig. 2. The key difference is that we now use prevalence at age 50 and incidence at each
successive age to reconstruct the age path of prevalence rather than use the cross-sectional
profile of prevalence. The resulting profile suggests a different picture from that observed
with the cross-section. First, the gap in prevalence with age is not as wide, suggesting that
the underlying process is nonstationary (perhaps because of cohort effects). Second, the
results suggest that U.S. prevalence of heart disease and stroke are reduced for all ages when
European incidence rates are applied, resulting in lower prevalence of heart disease (at older
ages) and stroke in the counterfactual U.S. estimate than in Europe. Smaller differences in
prevalence between the United States and Europe are seen for cancer and lung diseases. For
all conditions except cancer, Europe is actually predicted to catch up with the United States
as the population ages—an effect that is most dramatic for hypertension and lung disease.
Therefore, the gap that we need to explain is vastly different when we adopt a longitudinal
view as opposed to a cross-sectional view.

We perform a similar exercise for survival. Figure 4 shows prevalence by age for Europeans
and for Americans, as well as results for a third scenario using initial American prevalence
and incidence rates but applying European survival rates evaluated with U.S. characteristics.
Our results indicate that the use of European survival with the U.S. characteristics reduces
the prevalence of stroke at older ages; increases the prevalence of heart disease, lung
disease, and diabetes at older ages; and reveals no differences in the prevalence of cancer.
These simulations confirm that survival does not play a significant role in explaining
difference in prevalence at older ages between Europe and the United States.

Finally, it is interesting to ask what would happen to U.S. prevalence at older ages if
Americans started the process with the European prevalence at age 50. In Fig. 5, we report
results from this scenario. For heart disease, starting Americans with European prevalence
and then having them experience American incidence and survival would almost entirely
explain the gap in predicted prevalence at ages above 50. A similar story can be told for
diabetes. For stroke, lung disease, and cancer, initial prevalence does not play a large role in
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affecting differences. For hypertension, the initial prevalence explains differences at
younger ages.

Discussion

Our results reaffirm that disease prevalence is significantly higher in the United States than
in Europe and that these differences begin well before age 50. However, longitudinal
analysis of the process affecting this prevalence adds to our understanding of how they arise.
Selection plays a role. Indeed, unconditional incidence rates for the diseases are higher in
Europe; however, most of these differences disappear and are reversed after we use models
that adjust for differences in sociodemographic characteristics and health behaviors. One
motivation for using comparable longitudinal data in the United States and Europe was to
examine the contributions to greater prevalence of disease at older ages in the United States:
initial conditions (prevalence at age 50), incidence between age 50 and older ages, and
survival conditional on having the disease. Our results suggest that a mix of differences in
initial prevalence and lower incidence in Europe at older ages may explain that gap.
However, we do not find evidence suggesting that there is a survival advantage in the United
States for those with a condition, which would increase prevalence relative to Europe.
Results for heart disease illustrate our findings well. At ages 50-54, heart disease prevalence
is 9 % in the United States and 4 % in Europe—a large gap in initial conditions.
Unconditionally, incidence in the United States is lower in the age range 50-79, which
should reduce the gap. Again in the aggregate, mortality conditional on having heart disease
is higher in the United States, which should also reduce the gap. Yet, prevalence at ages
50-79 in the United States remains about twice as high as prevalence in Europe.

To reconcile these patterns, we first have to compare incidence and survival rates for a
population that has the same characteristics. Our models suggest that after we account for
sociodemographic differences and differences in health behaviors, incidence is generally
lower in Europe relative to the United States. We do not find differences in survival after we
account for differences in characteristics. We then show that reconstructing prevalence at
older ages in the United States using European initial prevalence at age 50, and subsequent
incidence explains the gap in prevalence we observe. The patterns for diabetes and heart
disease are similar. Some differences emerge for other conditions. In particular, the
widening gap for cancer can be almost entirely explained by differences in incidence after
age 50. For lung disease and hypertension, differences in incidence are actually unfavorable
to Europeans and thus cannot explain the gap that we observe in the data. For both
conditions, differences are mostly explained by differences in initial conditions.

Some limitations in the present analysis could affect our findings. SHARE underestimates
population mortality, whereas HRS mortality is very close to life table mortality. If survey
mortality rates were higher and closer to the HMD life table mortality rates for the European
population, survival rates conditional on having a disease would be higher and closer to
those in the United States. Additionally, because SHARE respondents who were neither
bothered by nor treated for a condition may have failed to report it, incidence in SHARE
might have been even higher than we observed.
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Because we do not consider the nursing home population, our results do not reflect the entire
population. The nursing home population in both the United States and in Europe would
contain persons with relatively high risk of mortality and morbidity. Nursing home residence
is generally relatively low in these countries at ages below 80. In the HRS, the nursing home
population is 0.8 % of the sample at ages 50-80. Estimates among those in a similar age
range in Europe indicate relatively low nursing home usage for two of the five countries we
considered: the Netherlands (2 % of those aged 65-80) and Denmark (1 % of persons aged
60-79). Usage appears somewhat higher for France (6 % for those aged 65-80). In the entire
population aged 65 and older, nursing home usage is low in Italy (2 %) and higher in Spain
(5.8 %) (Huber et al. 2009). We believe that because the percentages in nursing homes are
relatively similar in Europe and the United States, differential use of nursing homes is
unlikely to influence the differences that we observe. The combination of effects from these
data issues might result in a slight increase of the prevalence rates for the European
population; however, it is unlikely that this increase would be sufficient to change the
direction of our findings. In addition, we use data for a relatively short time interval from
both surveys. Using data for more waves over a longer time interval would add stability to
some estimates and would verify the direction of our estimates.

Although we recognize these limitations, the analysis presented here is an important first
step in understanding the complex health and survival differences between Europe and the
United States. Overall, the origin of the higher prevalence of health conditions in the United
States results from a higher incidence of diseases and prevalence earlier in the life course.
Higher American prevalence does not appear to result from higher survival with disease.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Comparison of survey probabilities of dying (20x) and HMD life table probabilities of dying
(20x) 2004 for U.S. and five European countries. Curve of survey probabilities of dying are
smoothed using a lowess filter and are weighted using sampling weights. SHARE includes
Denmark, France, Italy, the Netherlands, and Spain
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Fig. 2.
Prevalence of disease in Europe and the United States by age in 2004. Prevalence by age and

region at Wave 1 are computed using sample weights. A lowess filter is used to smooth the
prevalence rates obtained
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Heart disease Stroke Lung disease
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Fig. 3.
Counterfactual simulation of prevalence by age estimated by varying incidence rates. We

project prevalence by age starting with initial prevalence from each country and then apply
incidence and survival rates keeping characteristics constant. The HRS scenario uses initial
prevalence, incidence, and survival rates from the HRS, with average American
characteristics. The SHARE-incidence scenario uses U.S. initial prevalence and survival
rates but applies SHARE incidence rates evaluated at average characteristics from the
United States. Finally, the SHARE scenario is analogous to the HRS scenario for Europeans.
Incidence rates and survival rates are weighted. Aggregate baseline survival rates are also
weighted to match period life tables
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Heart disease Stroke Lung disease
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Fig. 4.
Counterfactual simulation of prevalence by age estimated by varying survival rates. We

project prevalence by age starting with initial prevalence from each country and then apply
incidence and survival rates, keeping characteristics constant. The HRS scenario uses initial
prevalence, incidence, and survival rates from the HRS, with average American
characteristics. The SHARE-survival scenario uses U.S. initial prevalence and incidence
rates but applies SHARE survival rates evaluated at average characteristics from the United
States. Finally, the SHARE scenario is analogous to the HRS scenario for Europeans.
Incidence rates and survival rates are weighted. Aggregate survival rates are also weighted
to match period life tables
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Lung disease
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Age

Cancer
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Fig. 5.

Counterfactual simulation of prevalence by age estimated by varying initial prevalence rates.
We project prevalence by age starting with initial prevalence from each country and then
apply incidence and survival rates keeping characteristics constant. The HRS scenario uses
initial prevalence, incidence, and survival rates from the HRS, with average American
characteristics. The SHARE-prevalence scenario uses SHARE initial prevalence but applies
HRS incidence and survival rates evaluated at average characteristics from the United
States. Finally, the SHARE scenario is analogous to the HRS scenario for Europeans.
Incidence rates and survival rates are weighted. Aggregate baseline survival rates are also

weighted to match period life tables
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Sample sizes (2004) and respondent status (2006) in five European countries (SHARE)

and the United States (HRS): Individuals aged 50-79

Country N (2004) % Responded (2006) % Died % Lost
Denmark 1,428 748 24 22.8
France 2,697 632 1.9 34.9
Italy 2,323 68.1 1.8 30.2
Netherlands 2,619 63.1 1.7 35.2
Spain 2,069 57.7 24 39.9
Total European Countries 11,126 64.0 2.0 34.0
United States 15,890 915 29 5.6
Total 27,016  79.6 25 17.9

Source: SHARE and HRS 2004, 2006.
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Probability of dying (gy) in two years among those with a disease

United States Europe  Ratio (United States/Europe)

Heart Disease
50-59 0.036 0.025 1.44
60-69 0.054” 0.037 1.46
70-79 0.102™* 0.054  1.89
Total 0067 0.041 1.63
N 3,273 1,128

Stroke
50-59 0.047 0.012 3.92
60-69 0.087 0.053 1.64
70-79 0.122 0.121 1.01
Total 0.092* 0073 126
N 1,026 353

Lung Disease
50-59 0.046 0.018 2.56
60-69 0.079* 0.048 1.65
70-79 0.146" 0079 185
Total 0.090™* 0.052 1.73
N 1,405 668

Diabetes
50-59 0.038" 0.008 475
6069 0.061% 0042 145
70-79 0.100 0079  1.27
Total 0.064™* 0.047 1.36
N 2,852 1,124

Hypertension
50-59 0.020 0.005 4.00
60-69 0.033*" 0.027 1.22
70-79 0.073™ 0.045 1.62
Total 0.039™* 0.027 1.44
N 8,158 3334

Cancer
50-59 0.031 0.047 0.66
60-69 0.079f 0033 239
70-79 0.110 0.104 1.06
Total 0.078 0.018 4.33
N 1,905 588
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Notes: The first two columns for both regions report the two-year probability of dying for those diagnosed with a condition. The ratio of the two
(United States/Europe) gives the relative mortality risk of those with a condition.

Source: HRS and SHARE, age 50-79, sample weights used.

Test of significance with condition (United States/Europe):

Tp <.10;

*
p <.05;

*:

*
p<.01
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