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BESITY AND DHABETES ARE

reajor causes of morkid-

by and moralivy in the

United States = Evidence
from several studies indicates thai obe-
sivy and weight gain are associated with
an incrensed risk of diaberes.?® Each
vear, an estimated S00000 LS aduls die
of causes related o obesity.® Obesity
also substantially increases morbidioe
and impairs quality of life.* Overall,
the direct costs of obesiy and physi-
cal inactivity account for approxi-
mately 9,4% of US health care expen-
citures.® The direct and indirect eosts
of health care associated with diabetes
i 1997 were an estimated 598 hil-
lion @

We recently reported that the preva-
fence of obesity among US adules (body
miazs index [BMI; calculated as weighe
in Rilograms divided by the square of
height in meters] =30 kg/m*), based on
sell-reported weight and height, in-
creased [rom 1991 e 1999, and that the
prevalence of disgnosed diaberes baged
on self-reported data increased from
1900 g 1999559 We used data from
the Behavioral Risk Facter Surveil-
lance Sysiem (BREFSS) in 20000 10 ex-
amine whether these increases in obe-
sity and diabetes are continuing, the
prevalence of attempting to lose or
mainizin weight, and the siracegies wsed
by the U5 adulis 1o lose or maintain
welgh.

S2L001 American Medical Association. All rights reserved.

Conbext Recent reparts show that obesity and diabetes have increased in the United
States in the past decade,

Objective To estimate the prevalence of obesity, diabetes, and use of weight con-
trol strategies armaag LIS adults in 2000,

Deslgn, Setting, and FParticipants The Behavioral Risk Factor Surveillance Sys-
tem, a random-digit tefephone survey conducted in all states in 2000, with 184450
adults aged 18 years o older,

Main Qutcome Measures Body mass index (8810, calculated from self-repacted
weight and height; self-reparted diabetes; prevalence of welght loss or mainbenance
attempts; and weight control strategies used.

Results [0 2000, the prevalence of obesity (BM] =30 kg/m®) was 19.8%, the preva-
lence of diabetes was 7.3%., and the prevalence of both combined was 2.9%. Mis-
sizsippi had the highest rates of obesity (24.3%) and of diabetes (3.8%): Colorado
had the lowest rate of obesity (13.8%); and Alaska had the lowest rate of diabetes
(2%, Twenly-seven percent of LIS adults did not engage i any physical activity,
and another Z8.2% were not regularty active, Only 24.4% of US adults consumed
fruils and vegetables 5 or more times daily. Among obese participants who had had a
routine checkup during the past year, 42.8% had been advised by a health care pro-
fessional bo lose weight, Among participants trying to lose or maintain weight, 17.5%
were following recommendations to eal fewer calones and increase physical activity
ko meore than 150 mansek.

Conclusions The prevalence of besity and dizbetes continues to increase amaong
U5 adults. Interventions are needed to improve physical activity and diet in commu-
nites patiomwide.
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METHODS
The BRF5S is 2 cross-sectional rele-

tion of the survey methods has been
previgusly published. -1

phone survey conducted by the Cen-  We nsed data on sell-reported weight
ters for Discase Control and Preven-  and height o caleulate BMI, Parlici-
tiomand state health depariments. The  pants were classified 2s ohese if their BMI

BRF55 questlonnaire consists primar-
fly of questions about personal behav-
iowrs that increase risk for 1 or more of
the 10 leading canses of death in the
Unived Stares. The BRFSS uses a mul-
LisLage cluster |:|-mig:n. based on random-
digit dialing metheds of sampling o
select a representative sample from
each stawe’s noninstitationalized eivil-
fan residents aged 18 vears ar alder,
Data eollected fram sach state are
pealed v produce nationally represen-
tative estimates. A detailed descrip-

was 30 kg'm® or more.”” Exireme obe-
sity [obesity class I} was classified asa
Bl of 40 I-l_g,‘a":rl:'l2 ar more.'® Self-
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reporied weight and height were as-
segsend by asking respondents, “About
b eseh el yon wei_E,h wilthnat shoes7™
amad “About kew tall are yon withowe

Table 1. Chesity sad Diabetes Prevalence
AR LFS Aduts, by Sefeclad
Charscienstics. Behaviorsd Risk Factor
Surveillznos Sypstem, 2000
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shaes?™ L‘izguusud diahetes was as-
sessedl by asking respondents, “Have you
ever been wld by a docoor that yow have
digbetes?” The answer was coded “ypes”
or “no;” o parallel the methods in our
previous reports, respondents who an-
swered yes include those with gesta-
tonal diaberes, Classification of dinbe-
tes (ype 1 or type 2) was not assessed,
The questions on self-reported weight
and heighe amd sell-repored diabetes did
nol change feom 1991 o 20040,

Participants were asked 1o repart the
type. duration, and frequency of the 2
leisure-time physical activities they had
participated in most frequently in the
past month. These questions were used
Lo create a leisure-time physical activ-
ity seore: (1) inactive; (2] irregularty ac-
tive; (3} regular, not intense; and (4]
regular, intense.™

Respondents were asked, “Are vou
teying 1o lose weight?” Those who
responded “no™ were asked, *Are vou
trying to maintain weight?” Respon.
dents who answered “yes” 1o either
question wene asked the {ul]nwing_: i1
“Are you trying o eat fewer calories or
less Fat to lose weight?™, (21 “Are you
using physical activity or exercise 1o
lose weight or keep from gaining
wui.g]tl!?', amed (3 *In the past 12
manths, has a docior, nurse, or health
professional given yvou advice about
your weight?”

Figure 1. Prevalence of Obesity Among LIS Adults

i [2] Pravateren of by Among LS Aduits, 1951

The 2000 BRFSS questionmatre in-
cluded the fruit and vegetshle mod-
ule. We used these questions to clas-
sify participants inte 4 groups based on
fruit and vegeable daily consump-
thon: (10 less than ance or notat all, (2
1 to less than 3 times, (3] 3 to less than
5 times, and {43 5 or more times.

To account for the complex sam-
[:r]il:'lg ﬂuign, SAS and SUDAAMN soft-
ware programs were used in the
analyses,

RESULTS

The 2000 BEFSS is based on re-
sponses from 184450 participants in 50
states, In 2000, the prevalence of obe-
sity was 19 8% among US adulis
(TapLe 1), which reflects a2 61% in-
crease since 1901 A rotal of 38 8 mil-
lign U5 adults were obese (196 mil-
lion men and 192 million women), and
approscimaately 2.0% (1.5% of men and
2.8% of women) of all participants had
a BMI of 40 kg/m? ot more, compared
with 0.9% in 1991 {dara available from
the suther]d. In 2000, arost US sdulit—
approximately 56.4% (65.5% of men
and 47.6% of women} of all partizi-
pants—were overweight (BM1 =25 kg
m*}, compared with 5% in 1991 (data
available from the author).

In 1941, 4 of the participating states
had obesity rates of 15% or greater,
whereas by 2000, all pamicipating states

Frincalanss of Qhasity Amorg US Adults, 2000

[rebms B Bos-ren Wl1s%-1es ] seos
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cxcept Colerade had vates of abesity of
15%: or greater (FIGURE | and TAELE 2),
In 1991, none of the participating states
had obesity rates of 20% or greater;
however, by 2000, X2 ol the participat-
ing states had rates of obesity of 207%
or greater. [n 2000, Mississippi had the
highest (24.3%) and Colorado had (he
lorwesn (13 8% rate of obesity. Among
gaces, hlicks had the highm raie af abe-
sity (29.3%) (Table 1)

The prevalence of a sell-report ol di-
agnosed diabetes increased rom 9%
in 1900 10 7.3% in 2000 (Table 13, a
48% increase, In 2000, approsimately
13 million U5 aduls aged 18 vears or
older had diagnosed diabetes (6.3 mil-
liom men and 8.7 willion women). In
1900, 4 sraves had diabetes rates of 5%
or greater, wheeeas by 2000, 43 of the
50 participating states had diabetes raves
of 6% or greater (FIGURE 23, In 20440,
Mississippl had the highes rate (8.8%)
and Alaska had the lowest rate (4.4%)
of diagnosed diabetes. Blacks had he
highest rate of diagnosed diaberes
(11 1%) among all race groups, and [par-
ticipants with less than a high school
eclizcation had the highest race (12.9%)
among the educaciomal levels (Talle 1),
I 2000, 2.9% of L5 aduls both were
abese and lad r]'iuhﬂqs-_mmp;r:d, with
1.4% in 1991 [data available from the
author),

Weight concrel practices varied by
BMI. While most participants were
trying o lose or maintain weighe,
20.1% of overweight participants and
13.5% of obese participants were not
trying o lose or maintain weight
fTapLy 3}, About 27% of U5 adulis
did e engage in any [Jh:,.'-._'r.irrll activity,
and anather 28.2% were not regularly
active, Only 2£.4% of US aduls ate
fruits and vegerables ar least 5 tinees a
day. Ameng ebese participants who
were rying o lose weight, only 42.8%
had been advised o lose weight by a
health professional, and 15.6% of
owverwelght partickpants had received
such advice.

Ampng participants who were ry-
ing 1o lose or maintain welght, 72.9%
reported dicting, and $9.5% were in-
creasing physical activity {TABLE 4.

L2001 American Medical Associanion. Al rights reserved.

However, wnong Frn'rl;i.-l:i'p;ms attempi-
ing 1o lose or maintain weight, only
17.53% were following the 2 key recom-
mendations: v ean fewer calorics and
to increase physical activity, Simi-
larly. only 24.9% of these participants
were consuming the recommended 5
seevings of Iruits and vegetables, while
40.6% were achicving the recom-
mended physical acolvivy levels (30 min-
s of madecate :l.'l!i'.riI].I 3 I_imﬁ."wt-c::l_

COMMENT

Duaring the 1990s, epidemics of obe-
sty and diabetes developed among US
adules, Our current findings indicate
that mast U3 adolts (= 56%) are over-
weight, about 1in 5 is obese, and 7.3%
have diabetes. However, if undiag-
nosed diaberes s considered, ivis likely
that alomost 10% of US aduls have dia-
betes based on a previous report that
estimated the prevalence of diagnosed
diabetes in 1988-1994 wo be 3.1% for
U adulis EEEﬂ 20 VERTH OT olderin this
study, the prevalence of undiagnosed
diabetes was 2.7%.%

Or estimates of the extent af the 2
epidemics of obesity and diabetes in US
aculis are conservative, In validation
studies of self-reporved welght and
height, overwelght subjects end to un-
derestimante their wuig'ht,, and all par-
ticipants tend 1o overestimate their
height, =** Moreover, persons with-
out ielephones are likely o be of bower
soctoeconomic status, 3 actor associ-
ated with increased risk for both obe-
sity and dinbetes,

Both BMI1 and weight gain are ma-
jor risk factors for diaberes ™™ Baody
mass index is one of the strongest pre-
dietors of diaberes, and previows sled-
ies have shown that changes in BMI ag
the population level foreshadow
changes in diabetes.™* For every
1-kg increase in measured weight, the
risk of diabetes increased by 4.5% ina
national sample of adulis. In our pre-
vigus BRIFSS analysis for 1990 - 1908, ev-
ery 1-kg increase in average sell-
reporied weight was sssociated with a
9% increase in the prevalence of dia-
betes.” From 1999 1o 2000, the aver-
zpe weight of US adults increased by 0.5

e e
Tabde 2. Obesity and Dabetes Prevalende
Among US Adults, by State, Bshaviomnl Risk
Faclor Surveillance Sysbem, 2000

Cibesity, DMakb=tes,
a [SE) o [SE)
Tora 1G0T TaH2)
Slale
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Figure 2. Prévalences of Diagnosed Crabetes Among LIS Adidts

[a] Prevpience of Giagrosed Dizbetes fumong US Aduts, 1990
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ki {dana available from the author), and
the prevalence nf.:l'iagnm{d dinhetes in-
creased by about 6%. "

Both abesity and diaberes are largely
preventable. Previous studies have
demonstrated that changes in lifestyle
are effective in preventing diabetes
and obesity in selected groups of

1438
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gdulis whe are at high risk. ™ [n a
recent clindcal wrial from Finland, life-
style changes significantly reduced the
risk of diabetes in middle-aged, over-
weight subjects.*® After a modest
{4,790 welght loss, thase in the inter-
vention group had a 58% reduction in
incidence of diabetes over 4 vears.”

Moreover, blood pressure, wriglycer-
ides, amd high-density lipoprotein cho-
Iezieral levels also improved signifi-
cantly.” Therefore, increasing physical
activity, improving dict, and sustain-
ing these lifestvle changes can reduce
the risk of both diaberss and increased
weight.

The weight-related behaviors of US
adults are clearly linked o these con-
tinwing epidemics. We found that
27.0% ol U5 adwlis in 2000 did not en-
gage in any leisure-time physical activ-
ity, and another 28. 2% wiere not regu-
larly active. These rates are sioailar 1o
those reponed for 1998 (25.5% inac-
tive and 28.2% irregularly active)." In
2000, 38.5% of US adulis were trving
o lose weight, 35.9% were trying (o
rainiain weight, and 15.6% were do-
g meither. In 1994, these rates were
36.6%, 34.4%, and 29.0%.** Further-
more, only 24.4% of US adules met rec-
ommendations for froit and vegeiable
comswemptlon in 2000 vs 22, 7% in our
previous report on BRESS participants
from 16 swanes in 1996.%

Strategies that US adults use 10 lose
or maintain weight contribote o their
failure to achieve their weight contral
objectives. In 2000, 7249% of US
adults reported that they had changed
their diet to achicve their weight goal,
and 39.3% reported thar they had
increased their physical activity.™

2001 American Medical Association. All rights reserved.
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These rages |'|=1.':: nol :hangl:d 51,:|I:|--
stantially since 1996, Furthermore, in
the vear 2000, only 17.5% of US
aclules were Tollowing guidelines for
increasing physical activiey and lower-
ing energy intake. Although this per-
centage has increased from 15.0% in
P, it ks still far below what will be
necded te attain goals for healthy
weight.

Crue finding tsat onby 42,8% of ohese
persans who had had a routine checkup
in the past year had been advised by
health care professionals 1o lose weight
is disturbing. In 1996, this perceniage
was 42 29 which Fr'rl:lmpl;:d, a call for
physicians to be more involved in
weight counseling, ™™ Persons who re-
ceive advice from a health care profes-
siomal to lose weight are more likely to
attempl to lose weight than thase who
di not receive this advice. ™ Health care

professionals should assess over-
".'r'ﬂghl and Ellrtﬁi.l:r' and recommend
weight loss (using the combination of
a low-calorie diecand increased physi-
cal actevity) 1o overweight and obese pa-
lients and weight mainienance o pa-
tiemts with normal weighe.'®

While everweight and obese indi-
viduals need 1o reduce their energy
intake and increase their physical
activity, many others must play 4 role
o help these individuals and w pre-
vent further increases in obesity and
diabetes. That is, health care profes-
sionals must counsel their overwelght
and obese patients; workplaces mus
offer healthy food choices in their cal-
ererias and I:-r-f'rvi:ﬂn: uppu'rl;uni.l_ics for
employees o be physically active on
site; schools must offer more physical
education that encourages lifelong
physical activley; urban policymakers

musl provide more sidewalks, bike
paths, and other alternarives o cars;
and parents need to reduce their chil-
dren's television and compurer tiome
and encourage active play. In general,
restoring physical activity to onr daily
roatines is crucial o the fuore redoe-
tion of diaberes and obesivy in the US
population.

U:Jurlunal::l‘:,r,lh-: FTI;'\'.EI{-DI_’I: ol obe-
sity and diabetes has increased despite
previows calls For action™; ivis likely 1o
continue o incresase inm the years ahead
unless effective interventions are imple-
mented. In the past 25 vears, several
premising approaches have been iden-
tificd as rargers for clinical and public
health action. To control these dual epi-
derales, osw is the lime furirn.ph:r.ni:nt-
ing multicompanent interventions for
weight control, healthy eating, and
physical activity.

Table 4. Prevalencs of Specific Weight Conbood Practices by Selscted Characiedstics Among Persons Trying ta Lose or Maintzin Wight,
Behavioral Risk Factor Sunveillance System, 2000°
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