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Objectives. We examined trends in obesity and arthritis prevalence among the
“baby boom” (born 1946–1965) and “silent” (born 1926–1945) generations.

Methods. We conducted birth cohort analyses using successive waves of the
National Health and Nutrition Examination Survey (1971–2002).

Results. Obesity rates increased markedly, beginning earlier in life with each
successive birth cohort. When the members of the silent generation were aged
35–44 years, 14%–18% were obese. At comparable ages, 28%–32% of the youn-
gest baby boomers were obese. Differences in arthritis prevalence were not ev-
ident across birth cohorts. However, the relative risk of arthritis because of obe-
sity increased over time; consequently, the percentage of arthritis cases
attributable to obesity increased from 3% to 18% between 1971 and 2002.

Conclusions. Our results showed that members of the baby boom generation
were more obese, and became so at younger ages than their predecessors.
Although differences in arthritis prevalence are not yet evident, findings suggest
that obesity has contributed to more cases of arthritis in recent years than in pre-
vious decades. (Am J Public Health. 2005;95:1607–1613. doi:10.2105/AJPH.2004.
060418)
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ease. Recent projections show that the aging
of baby boomers will result in a doubling of
the numbers of persons aged 65 years or
older with arthritis or chronic joint symp-
toms by 2030, when the last of the baby
boom generation will turn 65 years old.2

However, these calculations assume stability
in arthritis prevalence and probably underes-
timate an impending surge in prevalence
among more obese baby boomers. At the
population level, disability and increased use
of health services have accompanied higher
rates of arthritis.9

We used US census data to examine
changes in the racial/ethnic composition of
the baby boom generation and its predeces-
sor, commonly referred to as the “silent gen-
eration” (individuals born between 1926
and 1945). Also, to assess trends in preva-
lence of obesity, overweight, and arthritis
among baby boomers and their predeces-
sors, we analyzed data from successive
waves of the National Health and Nutrition
Examination Survey (NHANES) conducted
between 1971 and 2002. In addition, we
studied the relationship between obesity
and arthritis among these birth cohorts.

METHODS

We analyzed publicly available data from
the US Bureau of the Census and the Na-
tional Center for Health Statistics. We ex-
plored changes in the racial/ethnic distribu-
tion of the baby boom and silent generations
by examining data from the 1980 and 2000
decennial censuses. The Census Bureau first
collected information on Hispanic ethnicity in
1980; thus, we used these data to examine
trends over the past 20 years. We analyzed 4
waves of NHANES data: data from waves I
through III and recently available data from
the NHANES conducted between 1999 and
2002 (“NHANES 1999 through 2002”).

NHANES Data on Overweight and
Arthritis

Under the auspices of the National Center
of Health Statistics, periodic NHANES waves
over several decades have collected detailed
health information on nationally representa-
tive samples of US residents across age groups.
NHANES involves a complex multistage prob-
ability cluster sampling design and sophisti-
cated weighting approaches designed to yield

The aging of the “baby boom” generation—
that is, individuals born from 1946 through
1964—in the United States has profound so-
cietal implications because of the size of this
generation relative to previous and subse-
quent ones.1–3 Understanding the effects
on population disability of this progressing
demographic shift is essential to anticipating
health care needs and developing appropri-
ate services for the new generation of elderly
people. Although apparent declines in dis-
ability rates in the older population in recent
decades have generated great optimism,4–6 it
remains uncertain whether aging baby
boomers will continue this trend. Several fac-
tors inspire hope for continued improvement
while others raise concerns, especially re-
garding possible increases in disability from
arthritis and chronic joint symptoms caused
by widespread adoption of unhealthy lifestyle
practices. 

Trends in problems associated with sed-
entary behavior and obesity are worrisome,
especially among baby boomers.7,8 Access
to better nutrition has improved, but at the
same time consumption of high-fat, high-
carbohydrate foods has increased. In recent
years, rates of obesity have risen dramati-
cally, although physical activity rates have
remained unchanged.8 Among children,
rates of sedentary behavior are increasing.8

Moreover, substantial differences exist in
prevalence of obesity, especially among
women of differing racial/ethnic groups.
More than half of non-Hispanic Black
women aged 40 years and older were
obese in 1999–2000, as compared with
approximately one third of non-Hispanic
White women in the same age group;
40%–50% of Mexican American women
were obese.7

In the coming decades, such lifestyle
factors are likely to contribute to large
increases in rates of arthritis, as well as in-
creases in diabetes and cardiovascular dis-
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FIGURE 1—Birth cohort analysis schema showing ages of the birth cohorts at the time of
each wave of the National Health and Nutrition Examination Survey (NHANES).

national prevalence estimates. In NHANES I,
conducted from 1971 to 1974, children and
adults underwent extensive examinations, and
medical histories were obtained from 18836
individuals aged 12–74 years. NHANES II
was conducted from 1976 to 1980, and med-
ical histories were obtained from 18447 indi-
viduals aged 12–74 years. In NHANES III,
conducted in 2 phases of 3 years each be-
tween 1988 and 1994, 20050 individuals
aged 17 years or older were interviewed.

Most NHANES assessments were per-
formed in mobile examination centers (large
trailers equipped with various testing tech-
nologies); very few occurred in participants’
homes. The most recent wave of NHANES
began in 1999 and will continue in 2-year
cycles. At the time of our analyses, data were
available from interviews conducted in 1999
through 2002 with 21004 individuals, in-
cluding interviews of 10291 adults aged
20 years or older who provided medical
histories.

During each wave of NHANES, study ex-
aminers measured weight and height. We cal-

culated body mass index (BMI; weight in kilo-
grams divided by height in meters squared)
and used standard cut points to classify individ-
uals as overweight (BMI≥25.0–29.9 kg/m2)
and obese (BMI≥30 kg/m2). During the in-
terviews conducted in each NHANES wave,
participants were asked whether a doctor had
ever told them they had arthritis. Substantial
across-wave differences in clinical evaluations
of arthritis (e.g., X-rays and physical examina-
tions) precluded our use of data other than
self-reports to determine arthritis rates. For
example, in NHANES III, hand and knee
X-rays, physician joint examinations, and
physical function tests were performed only
with individuals aged 60 years or older. De-
spite the limitations of self-reported arthritis
information, the interview question used to
assess physician-diagnosed arthritis remained
essentially the same over the 4 NHANES
waves analyzed here.

Birth Cohort Analyses
To illustrate trends in birth cohorts, we

divided the baby boom and silent generations

into 4 birth cohorts, each spanning 10 years
(1926–1935, 1936–1945, 1946–1955,
and 1956–1965). Figure 1 shows the
schema we used to conduct analyses and por-
tray trends in prevalence of obesity and
arthritis within each birth cohort across the
1971–2002 NHANES waves. For example,
we followed the oldest age group (i.e., those
born between 1926 and 1935) through 4
waves of NHANES data. This birth cohort,
the “older silent generation,” was 38–47
years of age at the time of the first NHANES
and 65–74 years of age during NHANES
1999–2002. During these same time peri-
ods, members of the next birth cohort, the
“young silent generation,” born between
1936 and 1945, were 28–37 and 55–64
years of age, respectively.

In the case of the “older baby boom gener-
ation,” born during 1946–1955, only 3
waves of NHANES occurred during which all
members of this cohort were older than 21
years. Thus, we did not use the data from
NHANES I for this generation, because they
were too young at the time of that survey.
The youngest cohort, the “young baby boom
generation,” born during 1956–1965, was
older than 21 years only during the 2 most
recent waves, NHANES III and NHANES
1999–2002.

The NHANES data sets contained informa-
tion on respondents’ age in years but not
their birth date. In the case of all waves, we
used age at interview as age at the midpoint
of the survey period. NHANES III was con-
ducted over 6 years (1988–1994) in 2
phases of 3 years each, the longest survey pe-
riod of the 4 waves; this data set included in-
formation about whether participants had
completed an examination during the first or
second phase. Thus, rather than assuming
that all participants’ ages were at the midpoint
of the 6-year interval, we added 1 year to the
age of phase 1 participants in NHANES III,
subtracted 1 year from the age of phase 2
participants, and assumed that participants’
age was at the midpoint of the 6-year survey
period.

Statistical Analysis
We used SAS for Windows (version 8.01;

SAS Institute, Cary, NC) for all analyses and
SAS-callable SUDAAN (version 8; Research
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FIGURE 2—Prevalence of obesity (body mass index of ≥30) among men (a) and women (b),
according to age, within 10-year birth cohorts: National Health and Nutrition Examination
Survey, 1971–2002.

Triangle Institute, Research Triangle Park,
NC) for analyses accounting for the cluster
design and the survey’s complex multistage
sampling. Appropriate interview and exami-
nation sampling weights were applied in all
prevalence estimations. We derived adjusted
odds ratios (ORs) and 95% confidence inter-
vals from multivariate logistic regression mod-
els, using SUDAAN; these models accounted
for weighting and the complex sampling de-
sign via the Taylor series method. Because of
the high prevalence of arthritis in the popula-
tion, we converted odds ratios for arthritis to
relative risk approximations, using the
method described by Zhang and Yu.10

To examine changes over time in the ef-
fects of obesity on arthritis risk among indi-
viduals aged 46–74 years, we calculated the
population-attributable risk percents (PAR%),
which is a measure of the percentage of a
population with a condition that would be
prevented if a risk factor were eliminated. We
limited the analysis to this age group, because
persons aged 46 years and older represented
the segment of the population exhibiting the
greatest increases in regard to arthritis inci-
dence and prevalence. The upper age limit
was set to 74, because individuals older than
74 years were not eligible to participate in
NHANES I or II.

We used the following formula in estimat-
ing PAR%11: [P (OR − 1)]/[P (OR − 1) + 1] ×
100, where P is the (age-adjusted, weighted)
proportion of the population with exposure
to the risk factor; odds ratios were derived
from multivariate logistic regression models
with self-reported arthritis as the dependent
variable and the 3-category BMI variable as
the independent variable, adjusted for age,
gender, race/ethnicity, and education. We
calculated PAR%, using both odds ratio and
relative risk approximations; we present rela-
tive risks, which are more conservative esti-
mates. Results were not materially different
between the 2 approaches.

RESULTS

According to the US decennial census, the
percentage of racial/ethnic minorities in the
silent generation cohort increased in the 20
years between 1980 and 2000. In 1980,
18.3% of the cohort was composed of minor-

ity individuals, and this percentage grew to
20.1% in 2000. By contrast, 22.2% of the
baby boom generation was composed of mi-
nority individuals in 1980, increasing to
27.7% by 2000.

Age-specific prevalence of obesity in-
creased markedly among both men and
women in each of the 10-year birth cohorts
during the 3 decades beginning in 1971
(Figure 2). With each new birth cohort, pro-
portions of members who were obese rose
dramatically at younger ages. Specifically,
members of the baby boom generation exhib-

ited a substantially higher prevalence of obe-
sity, and became obese at younger ages, than
their predecessors in the silent generation; the
difference was most evident in the 35- to 45-
year age range. This was the only age group
for which NHANES data were available for
all 4 birth cohorts (Figure 2). In the 35- to
45-year age group, the prevalence of obesity
was approximately twice as high among the
youngest baby boomers (28%–32%) as
among their counterparts in the silent genera-
tion (14%–18%). In the case of both women
and men, obesity prevalence among young
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FIGURE 3—Prevalence of self-reported arthritis among men (a) and women (b), according
to age, within 10-year birth cohorts: National Health and Nutrition Examination Survey,
1971–2002.

baby boomers in the 25- to 44-year age
group was comparable to that among the
silent generation cohorts when they were
10–20 years older.

In more recent years (indicated by the up-
permost 2 points on each birth cohort line in
panels A and B of Figure 2), men and women
in both the baby boom generation and the
silent generation exhibited obesity preva-
lences ranging from 22% to 42%. In earlier
waves of NHANES, when members of the

oldest birth cohort were younger than 55
years, obesity prevalence did not exceed 20%
among men or women in any of the cohorts.

The prevalence of arthritis rose with age in
all 4 birth cohorts, with few differences ob-
served across groups (Figure 3). Because obe-
sity is a known risk factor for arthritis, this
somewhat unexpected finding prompted us to
more closely examine the BMI distribution
among participants with and without self-
reported arthritis in the group aged 55–64

years (arthritis prevalence increases substan-
tially during this decade). We found that al-
though the prevalence of obesity increased
over time, a greater proportion of individuals
with than without arthritis were obese, most
notably in recent years (data not shown).
These differences were more evident among
men than among women.

Conversely, the percentage of individuals
with arthritis who were not overweight de-
creased substantially across time in the 55- to
64-year age group, again more among men
than among women. In an additional analysis
(data not shown), we found that average
within-category BMIs increased over time; for
example, among obese individuals aged 46 to
74 years, average BMIs were 33.8 kg/m2 in
NHANES I and 35.5 kg/m2 in NHANES
1999–2002, indicating a general shift in the
BMI distribution over the 3 decades covered.

The association between obesity and
arthritis was of a greater magnitude across
waves of the NHANES among adults aged
46–74 years (Table 1). In the first NHANES,
after adjustment for age, gender, race/
ethnicity, and education, individuals who
were obese were approximately 20% more
likely than their peers who were not over-
weight to report physician-diagnosed arthritis.
In NHANES 1999–2002, obese individuals
were more than 60% as likely to report hav-
ing arthritis as people who were not over-
weight. We estimated the influence of obesity
on arthritis prevalence in terms of opportuni-
ties for prevention; our estimates showed that
in 1971 through 1974, 3.2% of arthritis cases
could have been prevented had none of the
members of the population been obese. In
1999–2002, 18.1% of arthritis cases could
have been prevented in the absence of obe-
sity (Table 1).

DISCUSSION

Our findings reveal 2 major obesity trends
that raise serious concerns about the future
physical functioning of the aging baby boom
generation in the United States. First, baby
boomers are more obese, and became so at
younger ages than their predecessors, the
members of the silent generation. Baby
boomers are spending more of their adult
years in an obese state than their predecessors,
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TABLE 1—Relationships Between Overweight and Self-Reported Arthritis Among Individuals Aged 46–75 Years 
and Effects of Overweight on Prevalence of Arthritis: National Health and Nutrition Examination Survey 
(NHANES), 1971–2002

NHANES I (1971–1974) NHANES II (1976–1980) NHANES III (1988–1994) NHANES 1999–2002

RR (95% CI) PAR% RR (95% CI) PAR% RR (95% CI) PAR% RR (95% CI) PAR%

Nonoverweight (BMI ≤ 25) 1.0 1.0 1.0 1.0

Overweight (BMI 25–29) 1.13 (1.00, 1.26) 4.6 0.97 (0.88, 1.06) . . . 1.09 (0.98, 1.20) . . . 1.24 (1.07, 1.45) 7.8

Obese (BMI ≥ 30) 1.19 (1.06, 1.34) 3.2 1.33 (1.16, 1.49) 5.6 1.55 (1.40, 1.69) 13.3 1.61 (1.41, 1.82) 18.1

Note. Odds ratios were derived from logistic regression models adjusted for age, gender, race/ethnicity, and education and accounting for complex sampling design effects. See text for the equation
used in calculating population-attributable risk percentage (PAR%). BMI = body mass index; CI = confidence interval.

many of whom became obese later in life.
Obesity prevalence was approximately twice
as high among baby boomers in their 30s
and 40s as among older members of the
silent generation when they were in their 30s
and 40s. Second, such results reflect a broad
trend affecting all 4 birth cohorts: substantial
increases in obesity prevalence in recent dec-
ades with no evidence of a leveling off, even
among individuals of older ages.

Previous research has reported on the dra-
matic increases in prevalence of overweight
and obesity and its consequences over the
past few decades.7,12,13 Recently, concern has
shifted to even younger individuals, with
worrisome findings showing dramatic in-
creases in obesity among children.8 However,
few studies have examined the wide-ranging
implications of these changes for the aging
baby boom generation, which will swell the
proportion of older adults in the United
States population over the next 3 decades.
The impact of obesity on life expectancy is
one major concern. A recent analysis of the
40-year follow-up of the Framingham Study
showed that obese 40-year-old nonsmokers
lost 6–7 years of life expectancy relative to
their normal-weight peers.14 Others have re-
ported similar results with national data and
shorter follow-up periods.15

Perhaps as important as the mortality risk
is the impact of obesity on the prevalence of
chronic conditions and disability among baby
boomers. Obesity is strongly associated with
many chronic conditions and health risks.16

In elderly people, high BMIs predict loss of
mobility and disability.17,18 Given the rise in
obesity prevalence and the risk of arthritis
because of obesity,19 we expected the popula-

tion prevalence of arthritis to mirror obesity
trends and were surprised that the preva-
lence of arthritis did not appear to differ be-
tween the baby boom and silent generation
cohorts.

One possible explanation for these surpris-
ing results is that physicians may have
changed the way they diagnose arthritis dur-
ing the 3 decades under study. In the decade
before the first NHANES, diagnostic criteria
for osteoarthritis and other rheumatological
diseases were less well defined than in recent
years,20 which may have resulted in more fre-
quent diagnoses of arthritis in middle-aged
and elderly patients who presented with joint
problems in years past. In the 1960s, national
arthritis prevalence estimates, which were
based on radiographic tests of patients’ hands
and feet, were substantially higher than cur-
rent estimates.20 This possible diagnostic bias
may have masked a rising trend in arthritis
over time.

Other factors may explain the arthritis find-
ings as well. For example, the relative impor-
tance of specific arthritis risk factors may
have changed over time. Our population-
attributable risk analyses indicated that obe-
sity was not as important a risk factor for
arthritis in the 1970s and 1980s as it has
been in the most recent decade, yet the prev-
alence of arthritis was as high in these earlier
decades of relatively low obesity rates. These
findings suggest that non–weight-related fac-
tors may have had a stronger influence. With
labor market shifts away from the manufac-
turing and farm sectors, occupational risks for
arthritis, particularly among men,21 may have
become less of a factor in the baby boom
generation. Findings from the first NHANES

suggested that occupational factors might
have been more important than obesity as a
contributor to arthritis prevalence in the early
1970s.22 Similar research is needed to pro-
vide a more complete understanding of the
role of occupational factors in arthritis in
more recent decades.

Our analyses examining the BMI distribu-
tion among individuals with and without self-
reported physician-diagnosed arthritis illus-
trated the birth cohort differences in regard
to the relationship between obesity and
arthritis. A greater proportion of men and
women with arthritis were obese in the 2
most recent NHANES waves than in the ear-
lier waves. In addition, we found an increase
in the magnitude of relative risk of obesity
being a cause of arthritis in the most recent
waves. It is implausible that the physiological
association between obesity and arthritis has
changed in recent decades. Instead, the find-
ings may be a reflection of the overall shift in
the weight distribution such that, even within
BMI categories, average BMIs were higher in
more recent years than in the early NHANES
waves.

Whether the increases observed in obesity
prevalence will ultimately lead to increases in
arthritis prevalence among the baby boom
generation relative to the silent generation re-
mains unclear. However, our findings suggest
that obesity will continue to be an important
risk factor for arthritis among aging baby
boomers.

Previous research has shown age trends
over the past several decades in terms of ris-
ing population prevalence of obesity.7 How-
ever, our findings reflect profound cultural
changes leading to high rates of obesity that
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progressed rapidly across generations. Obesity
has increasingly become a problem of the
young, and this shift will probably influence
baby boomers’ elderly years. Arthritis is only
one of many obesity-related chronic condi-
tions that could consume considerable health
care resources, generate wide-ranging societal
costs, and reduce quality of life. Both obesity
and arthritis contribute to disability and are
especially limiting as comorbid condi-
tions.23,24 With the aging of the heavier baby
boom generation, will we see a halt in or re-
versal of the trend toward decreasing disabil-
ity that has been observed in the older popu-
lation in the past decade?4–6 The looming
problem of disability among baby boomers is
yet another reason for designing and imple-
menting aggressive public health strategies to
reduce obesity.

Although questions may arise about our
use of a self-reported measure of physician-
diagnosed arthritis, misconceptions exist
about the relevance of more “objective” mea-
sures of disease ascertainment, such as radi-
ographic evidence of arthritis, in studies of
disability risk. Substantial discordance exists
between such radiographic evidence and
complaints of musculoskeletal pain.25,26 In
NHANES I, only 47% of individuals whose
knee radiographs showed arthritic changes
ranging from minimal to severe reported hav-
ing knee pain, and, alternatively, only 15% of
those reporting knee pain had radiographic
evidence of knee osteoarthritis.25 In a popula-
tion-based cohort of elderly North Carolina
residents, knee pain, rather than radiographic
evidence of disease, was found to be the
strongest independent predictor of disability.27

Self-report measures may capture arthritis
symptoms better than they capture radi-
ographic evidence of disease, but these symp-
toms, specifically musculoskeletal pain, are
key risk factors for disability among older in-
dividuals.27 Many elderly people endure
chronic pain under insufficient treatment28

and suffer disabling consequences. In the ab-
sence of a cure for arthritis, we must develop
a knowledge base for better symptom man-
agement with the goal of preventing disability.

This study involved a series of cross-
sectional surveys; thus, we were unable to
conduct statistical tests comparing prevalence
or risk estimates across the birth cohorts.

Also, the population was dynamic across the
NHANES waves, as evidenced by the increas-
ing proportions of minority respondents, par-
ticularly among baby boomers. Some of the
increases in rates of overweight and obesity
could be caused by the changing composition
of the population rather than just weight
increases among the stable sectors of the
population. In addition, the trend toward a
stronger association between obesity and
arthritis over time may relate to an ascertain-
ment bias resulting from the fact that obese
patients visit physicians more frequently than
do nonobese patients and subsequently are
more likely to be diagnosed with arthritis.

We used the formula developed by Klein-
baum et al.11 PAR%. This formula assumes
that disease does not affect risk exposure and
that exposure does not affect duration of
disease. However, because we used cross-
sectional data, we cannot assume that arthritis
had no effect on degree of obesity. Also,
obesity may influence duration of arthritis.
Hence, we may have overestimated popula-
tion-attributable risk percentages, although
we attempted to minimize this potential bias
through our use of more conservative esti-
mates based on relative risks rather than odds
ratios. Nonetheless, the 2 methods lead to es-
sentially the same conclusions.

In our multivariate analysis, we could not
adjust for certain risk factors for arthritis be-
cause of differences in the information col-
lected across NHANES waves. For example,
physical activity items changed substantially
with each wave of the survey. Other known
risk factors, such as occupational hazards, are
challenging to study because of variations in
risk exposures within the same occupational
class. A recent study showed that occupa-
tional risks are related to specific activities
such as squatting and heavy lifting rather
than to occupational categories.29 In other
words, the results of this study revealed that
in some cases, different individuals who re-
port the same occupation also report different
sets of job-related hazardous activities.29

In NHANES I, when we examined arthritis
prevalence according to occupational group
(e.g., blue collar vs other), we found that
the prevalence was slightly higher in the
non–blue-collar category in both women and
men (data not shown). Although in-depth

analyses of occupational risks were beyond
the scope of this study, repetitive activities—
whether occupation, sport, or leisure related—
warrant further study in regard to their influ-
ence on arthritis prevalence across birth
cohorts.

The first members of the baby boom gen-
eration will reach the age of 65 years in
2011. Arthritis stands out as the most com-
mon chronic condition affecting the older
population and the condition contributing the
greatest burden of disability in this group.30,31

If obesity prevalence continues to climb as
the baby boom generation ages, the expected
increases in musculoskeletal conditions and
disability will place an unprecedented burden
on both baby boomers and society as a
whole. Further research is needed to deter-
mine the ongoing effects of obesity on the
prevalence of chronic disease among aging
baby boomers. Public health initiatives will
continue to play an important role in the pre-
vention and management of obesity and
arthritis among the baby boom generation.
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