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Type 2 diabetes among North American children and
adolescents: An epidemiologic review and a public
health perspective

Anne Fagot-Campagna, MD, PhD, David J. Petcite, MD, Michael M. Engelgau, MO,
Nilka Rias Burrows, MT, MPH, Linda S, Geiss, M4, Rodoifo Valdez, PhD,
Clorda L. A. Beckles, MD, Jinan Saaddine, M0, Edward W Cerege, PRD,

David E Willfamson, 20, and K. M. Venkat Narayan, Mo

Objectives: To review the magnitude, characteristics, and publle health im-
portance of type 2 diabetes in Morth American youth.

Results: Among 15- 1e 19-year-old Morth American Indians, prevabence of
tyvpe & dinbetes per 1N was 50.9 for Pima Indians, 4.5 for all US American
Indinns, and 2.3 for Canadian Cree and Qjitway Indlans in Mansitoba. From
1967-1976 1o 1987-1596, prevalence increased 6-Told for Pima Indian adeles-
cents, Among African Americans and whites aged 10 to 19 years in Ohio,
type £ dinbetes accounted for 33% of all cases of diabetes, Youth with type 2
diabetes were generally 10 to 19 years old, were obese and had a family his-
tory of type 2 disbetes, had acanthosts nigricans, belonged to minority popu-
Latioad, and wers more likely to I:re_glrla than bays. At follow-up, glucoss
control was often poar, and disbetic complications coubd occur early,
Conclusions: Type 2 diabetes s an important prohlem amdag Amercan
Indian and First Mation youth, Other populations have not been well stud-
bed, but cases are now coowrring bn all popualatien groups, especially tn eth-
nic minorites, Type 2 disbetes among youth Is an emerging public health
problem, for which there 15 & great patential to improve primary and sec-
orndary preventon. [J Pediage 2000;136:664-72)

When disbetes mellitus strikes children
and adolescents, It is soiatinely assumed
to be twpe 1, the autedmmune form of
the disease that leads to a permanent

deflelency in insulln secretion,! Con-
versely, tyvpe 2 diabetes, which Is char-
acterized primarily by insulin resistance
and & relative decrease in insulin secre-
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tion. has typically boen consideced a
dizspase of aduls. However, during the
Iast 2 decades, pediatric type 2 diabetes
has been reported in L5 Pira |n-e;!|an.5]
and Canadian Firss Matiosn Pﬂplf.a-]l}
Fecently, numerous case reports have
appepred deseriblng type £ disbetes in
Arperican Indlan _'r'l:-w\'.hu.”':II s well as
thelr African American, Hispanic, and
white peers.' 4! Among adults, type 2
diabedes may remain asymplomatic and
undlagnosed for years, and ifs fajor
risk factors include obesity, a sedentany
lilestyle, and a family history of the dis-
paze. Mevertheless, similaricbes podep e
tween type 1 and 2 disbetes, including
the potential for an acute onset (e, ke-
losis and a.chl:-.!.Is] and ebligatory in-
rulin treatment. These facrors can laad
to the misclassification of type 2 dia-
bbes &g Lype 1 among youth,

Inlight of recent interest in type 2 di-
abetes among MNorth Amerdcan children
and adolescents, we conducted an epi-
demdologic revies In wihilch we describe
current knowledge about the magnl-
tude and chamcteristles of the disease,
Because type £ disbeles is considered a
peneral pubdic health |:|r-|:-'|:hIIE|'|.'|.EE wir s
sk the public health Importance of the
discase among Morth American vouth,

METHODS

We searched the MEDLINE daca-
base for articles on ope 2 diabetes in

vouch published betwess January 1965
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Tiable £, Selacted current estirstes of te magnitude of type 2 diabates in North American children and adolascents, in
population- and dinic-based studies and case series

and June 15’99, using the f‘q;.il::lwin_g
key words! non-insulin-dependent dia-
betes mellitus; preschosl child, child,
or adolescence; MNorth America, Morth
American Indians, Eskimos, Asian
Amertcans, Blacks, or Hispanic Amer-

Icans, A total of 182 publications were

identified; 26 contained relevant epl-
demiaolegic data. S additional reparts
were identilMed from abstracts or con-
farence summaries. Four unpublished
analyses of large population-based
studbes or haospital data were obtalned
firom personal communlcatbons,

FIER 5T

Epiderniology of Type 2 Diabetes
Among North American
Children and Adolescents

SIZE OF THE ProBLEM (TaBLE 1). We
collated data on prevalence {the mum-
ber of persons having the disease di-
vided by the population size) and Ingi-
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Tabte I, Characteristics of 578 Morth Amgrican children and adolescents at diagnosis of type 2 disbates

dence rate [the number of few cases
divided by the population slze per
vear). Data sources included popula-
tlon-based studies in the United States
and Canada, health services adminis-
trative data for American Indians in
thie United States and First Mation
People in Canada, two US registries of
type 1 diabetes, and LS hospial and
clinlc case reports.

POPULATION-BASED STUDIES. Mast
population-based studies estimated the
prevalence based on a single 2-hour

(3]

past-load glucose concentration =11.1
mmol/L. (200 mgldl) or a history of
type 2 diabetes confirmed by medical
chart review, In the 1991-1532 MNavajo
Health and Mutritlon Survey, the
prevalence of diabetes (type unknown)
among 142 American Indians aged 12
o 19 years was 141 per VD, and one
of the two dentified cases was disg-
nased at sereening.®? In Artzona, 125
of 3274 Plma Indians aged 0 o 19
yoars developed type & diabetes aver a
30-year perlod [1967-1996)." In the
wears 1992 to 1996, the prevalence was

22.3 per 1000 for 10- to 14-year-olds
and 309 per 1000 for 15- to 19-vear-
olds. From 1967-1976 to 1987-1996,
prevalence increased approximately 4-
to B-fold for both age groups.

Three Canadian diabetes soreening
surveys were available from the Cree
and Hibway First Mation People. In
15989, no diabetes cases were Found
among 106 adolescents aged 13 1o 19
years In Quebec.®® The Sandy Lake
Health and Diabetes Project, a 1893
1995 survey in Onearte, also found ne

type £ diabotes among boys aged 10 we
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19 vears, but ameng girls the preva-
lence was 40 per 100010 A 1996-1997
survey conducted in Manitoba among
TIT school youth demonsirated a
prevalence of 11.1 per 1000 for the 4-
to 19-year-olds and 36 per 1000 ror
girls aged 10 to 19 years.” OF the 8
tdencified cases, 2 had been previcusly
disgmoaed; the remainder were jdenti-
Fied by a fasting blood glucose level 27
mmel/L {126 mg/dl].

Three recent papulation-based stud-
ez estimated the privabence of diabetes
in ather youth groups. In 1992 and

1993, based on fasting glucose, the Car-
pus Christi Child Heart Study identi-
fled no cases of diabetes among 403
Hispanic and white children aged B to 8
years from 8 elementary schoals,2? Iy
1992 and 1533, among 3128 youth aged
5o 17 years, the Bogalusa Study iden-
tified & children taking insulin for dia-
betes and another 2 who had fasting
glucose walues between 7 and T.B
mmol/L (126 and 140 mgfdL) (Freed-
man DS, Unpublished data), This is
equivalent to & disbetes prevalence
{rvpe unknewn) of 2.6 per 1000
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In the 1988-1994 National Health
and Mutrition Examination Survey, a
representative sample of the American
pepulation, ZBET vouth aged 12 to 19
years, hed glucose levels measured
(Fagor-Campagna A, Unpublished
dau}. Eleven adolescents WO I;H:Ln_g
treated for diabetes! 3 reported taking
Ensaalin, and & were using other medica-
tions. Two ather adolescents were ro-
celving no treatment Baat had high fast-
ing (27 mmolL or 126 mgfdl) or
random (=111 mmaolL. or 200 mg/dl.)
glucose levels, Thus the estimated dia-
betes prevalence (Lype unknown) was
about 4.1 per V0D for US adalescents
aged 12 to 19 years,

REGISTRIES AND CASE SERIES AMONG
AMERICAN INDLAN AND FIRST NaTion
CHILDREN AND ADOLESCENTS. To es-
timate the prevalence of diagnosed dia-
betes, rescarchers used the Indian
Health Service administrative data,
which include data on approximately
B0% of American Indians and Alaska
Matives., Analyses for all areas served
by Indian Health Service, with the ex-
ception of 46 service unlts with incom-
plete data, provided a prevalence estl-
mate of 1.3 per 1000 during the vears
1988 1o 1996 for those aged O to 14
years.”d Among those aged 15 to 19
years, prevalencs Increased 34%, from
&9 wo 4.5 per 1000 (F< .001) between
1988 and 1936,

In Onrario and Maniteba between
1983 and 1990, the Canadian Health
Services repartod provalence estimates
of diagnosed diabetes [type unknown)
ranging between L5 and 1.7 per 1000
for Cree and Ofitawny Indians aged 0 o
14 years. >3 Recent analyses from On-
tario,” Manitoba,? and Saskatchewan
(Dean H, presentatton at CDC work-
shop, Oct 1998) provide estimates
ranging from L0 to 2.5 per 1000 for
the age group 3 to 14 years and from
2.3 to 3.5 for the age group 15 w 19
yoars, Mo disbetes cases were reported
among youth less than 15 years old
who were members of other Firg MNa-
tion tribes in Canada,%
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U5 REGISTRIES OF TyPE 1 DIABETES
Amonc CHILDREM AND ADOLES-
CEMNTS. Diabetes reglstries in the Lni-
cd States record new cases of type 1
dizbetes defined by age at onset and
rreatment with insulin. Because Dy 3
diabetes may presens noa manner slmil-
tar to than of type 1 diabetes, the reg-
fistries of type 1 diabecres may provide
clues abauwt the Inckdence of Lype £ dia-
betes, [n the Allegheny County reg-
fstry in Pennsylvania, che 19%0-1994
incidenes rate among those aged 15 to
19 years was almost 3 times higher
among African Americans than amang
whites [30.4 wva 112100000y, &=
L0125 Among Afriean Americans,
thie 1990-1994 incldence was more
thar 3 times higher than the 19801984
incidence (7.6 100,000 ). These large
differences between Afeican Semerd-
cans and whites sugpest that type 2 di-
abotes cases: may have been misclassi-
fied as tvpe | cases in the rirglatry.
Between 1983 and 1994 among boys
and girls aged 0 to 1T years, the Chicage
reglstry In Jlinois reported a stable dia-
betes Incldence for African Americhns
(13.0 and LE.1/ 1000000 and for His-
pantes (105 and 10.6/100,0000) 728
Hrarever, the anmual rates were AT LS
ally higher for African Americans than
Hispanics aged 10 1o 14 years (24.] and
LE2FD00.000) and 15 to 17 years (20.5
ard 12,2/ 100,000). A review of medical
records for 645 youths with disbetes
tefenaified 190 patients aged 0 to UT years
whn, baed on discontinuation of sulin
treatrnent, wiere judged not e haee tepe
| diabetes. In this group the proportion
ol cases that were not type 1 was estlomat-
ed to ke 17% and 2T% foe Afriean Smer-
lcan bows and glels and 16% and 159 for

Hispanic bovs and girls, respectiviby,

US Case SeErIEs AMONG WHITE,
AFRICAN AMERICAN, AND Hispanic
CHILDREN AND ADOLESCENTS. Six pe-
diatrie hospitals or clnics have puk-
lished reports on type & disbetes, and 5
of them reposted the percentage of all
dlabetes cases that were type 2. Inoa re-
pord froon Cincinnae, Ohie, 54 Afrscan

GEE

American and white youth were diag-
nosed with type 2 diabetes between
1982 and 1994." From a 1982 annual
rate of LT per 100,000, the incidence
of type 2 disbetes in the age group 10
to 19 wears increased to 12 per
100,000 1n 1992, then jumped to 7.2
peor 100,000 i 159594, Among 0- ta 18-
yvear-olds, type 2 diabetes accounted
for 2% to 4% of all new cases of dia-
betes in the years VREZ to 1992, but for
16% in 1994. Among 10- to 19-year-
olds, type £ disbetes accounted for 3%
te 1% of the new cases in the YEhTS
1887 to 1992, bue for 3326 10 1994,

In the ather case reparts, incidence
could not be calculated because the
slze of the population served by the
hgapltals or clinlcs was not provided.
By 1997, in a pediatric diabetes clinke
in Charleston, Sowth Carslina, 97
African Americans aged 0 to 19 years
were diagnosed with diabetes; 45
(46%) had type 2 diabetes.)® In a Licte
Fock, Hl‘kﬁu:ﬁ'—ﬁ:ﬁ. pediatric care center,
between PREE and 1995, 50 whice, His-
panic, and Alrlean American children
aged 0 1o 19 years were dingnosed with
type 2 diabetes.”” Berween 1988 and
L1991, just 1 to 3 patients were diag-
nased annually, but between 1992 and
1595, the anmunl figure rose o 6w 17,
At 2 referral hospitals in San Diego,
Califorsla, 13 white, Hispanie, and
Afcican American vouth aged 0o 16
years wers dingnased with type 2 dia-
bates in 1993 and 189594 these 13 cases
accounted for 8% of all new diaberes
cazes.19 At a major refecral center in
San Antonio, Texas, between 1550 and
1957, 101 youth (17 whites and B4
Hispanics) wase diagnosed with type 2
dinberes, ™ Just one case was diag-
romed In 1990, bus 30 cases were ching-
nosed in 1997, Incldent cases of type 2
diabetes represented 168% of all new
cases of diabetes from 1990 oo 1997, A
pedlatric elinle serving low-lncome
Mexican-Americans in Yentura, Cali-
fornia, cared for 17 Hispanie yeuth
with type 2 diabetes aged 0 to 1T years
tsrpween the years 1990 and 1994, and
14 of these 17 were newly diagnased, ®!
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T:,-]:!r: 2 diabetes accounted for 459 or
th Incldent cases of diabetes.

Characteristics of Patienis with
Type 2 Diabetes

Characteristics of 578 vouth ding-
nosed with oype & diabetes were avail-
able from 6 US case series for whites,
Mfrican Americans, and Hespanles: fram
one reglsiry of pepe 1 diabetes: and from
3 reports for Snerican Indians and First
Maton People (Tabde IT). Abowt 94% of
the: children andd acolescas belonged to
minacily communliies. f:i-lrnl.'lar]_v. rml-
norities were overrepresended o miost of
these repants relatbve 1o thels popailatbon
stze 13T M oan age st disgnosis was
clase to the age of puberty (approxi-
mately 12 to 14 years), except among
the Pima Indians, in whom @t was 16
years of age.'Z Oinby a few patients wers
younger than 10 years old at diagnosis,
and the youngest was a 4-year-abd Pima
Indian child.!! More patients were girls
than boys SEIZIISITIG Opeayy o
Tamily history of diabetes, and acan=
thosis nigricans S 1IN0 o rn com-
mon among patlents with diabeies.
Among nen-Mative populations, enly a
few cases were disgnosed by screen-
ing. 421 Maost of the patients had been
referred because of symploms oF acitie
iliness 42l arhers were referred be-
cause of the presence of glycosurka
during urine testing for schoaol, sports,
or  employment
tons, 1 Vaginal moniliasis was a chief
complaint in one study and was repart-

mecdical examings-

ed in 24% of girls'¥ weight loss and
ketasis were comman, and ketoacldo-
siz was also rr.-pnrbnd.s'g'“']j" 17,18-21
Among Fima Indian yeuth, bath low
ard high it welght, matemal diabetes
during pregnancy '[tll'.htr gestational ar
type £ dinbetes), and boatle-feeding
from Birth were assoclated with type 2
diabetes. 1

At diagresis, insulln and C-pepud.c
concentrations were generally elevag-
MIE.I.E.H.I.E.I.T..IB-E] anid fslet eell antibad-
les were generally absent ®12 101821
Glyeasylated hemaglobin levels were
lower among Pima Indians (6% at
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dlagnasis tham in other groups [10%-
13%) 3 RISITE Thys may be hecauss
the Plma Indians are diagnosed earller
through aystermnatle screening. Seven-

Mo thirty-twa p-nn:-r:n'r]-'r af the

teien
vouth with type 2 diabetes had hyper-
tension, and 42514 ¢ 329&” had high
triglyceride concentratlons at diagno-
sis, Im one study 5% had sleep apnea
and 8% had symptoms of depression or
eating disorders.”? Among Pima Indi-
ans, 22 % had abnormal urine albumin
exorption at diagnosts [albumincreat-
mine ratio 230 mg'g creatining) 1%

Amang the few prospective studies
avallable, follow-up ranged from fi
tnoniths to 10 years 318151821 Ty pup.
eral, glucose eonteal was poor after di-
agnosis, as evidenced by mean glveo-
sylated hemoglobin values of 108 ea
13962151521 A Pl Indian study pro-
widid # mean follow-up of 10 years for
36 trike m:m'b-nr:.”ﬂt a medlan age of
26 years at follow-up, micrealbumin-
urla and macroaalbuminuria {a!hu.m:lnur
creatinine ratio 2300 mglg) were pre-
sent kn 58% and 16% of the patients, re-
Spenrively, H:.']}Ertenslnn Was present
b 14%, hyperchalesterobemia (=20
mg/dL) in 30%. and hypeririglyc-
eridemia (=200 mgfdL) in 35% of pa-
thents, Among other ethnbc groups, a
few cases with severs complicaticns
{eg, renal Insufficiency) have been re-
ported (Dean H, presentation ac CDC
workshop, Jan 1995) 1521

Public Health Importance of
Type 2 Liabetes Amaong
éﬂdrm and Adofescents

When 1= a discase o public health
problem? Using our epldemiologic re-
wiew, we applled the criterla suggesoed
by Vinlcor?? to consider ype & ddia-
betes as a public health problem
among Morth American youth.

Lloes Type 2 Diabetes Affect a
Significant Pro o af
Children and Adalescents?

For Americen Indians, this first cri-
rerlon is met. For the age group 13 te
19 years, recent prevalence estimates

of type 2 diabetes obtalned from out-
patlent clinic reports ranged from
231000 (Canadian Cree and Oibwa
in Manitoba®) to 4.5/1000 (US Ameri-
can Indians) ¥ to 50.9/1000 (US Pima
Indians from active population sereen-
ing). ' By comparison, the prevalence
af type 1 diabetes in US residents aged
0 we 19 years is 1.7/1000.2%

The magnitude of the problem in
other major ethale groups i not as
clear. Few population-based preva-
lence estirnates were avatlable, and the
small numbers of pereons screenad and
dingnosed in these studiss made the es-
timates imprecise. Mevertheless, in
case reparts lUmited to the 1990k, ope
2 accounted for 8% Lo 45% of all new
pedlatrls cases of diabetes I:::}Tu:'n | amd
Z). The 1994 incidence for type 2 dia-
betes of T.2/100,000 (ages 10 o 19
_'.-'Eﬂl.‘ﬁjl Trom the Cinclnmath s:m;ly“
could also be compared with the annas-
al incidence of fype 1 diabetes reported
by the ."I.HEg]:En:.r registry for o stmilar
population {159/100,000; Ingeiad Lik-
man, personal commmunication].

While comparing the incidence of the
2 types of diabetes, it may be useful 1o
Ppolnt out that & substantial proporctbon
of type 2. and probably not type 1, may
be misclassified, undingnosed, or unse-
ported. First, it scems likely that when
paticnts with type £ diabetes present
with spvere symptoms, they are often
diagmosed as having tvpe 1 diabetes, as
stroangly suggested lor I'll::pa.nl.cs and
African Americans by reglstry m:a.m
It is indeed known that Afdcan Ameri-
can adolescents may present with se-
vere ketoacidosis and & transbent basulin
requiresnent,'” On the other hand, we
Dalieve that most of the cases reported
in this review as oyps 2 diaberes were
correctly classified, Characteristics of
children were very similar to character-
isthes used 10 classify adults as having
Lypee 2 diabetes ! Some, but not all, the
case definitions requieed imrmane mark-
ers 1o b ahaent B ED 500 gpcnn
and Cepeptide concentrations to be ol

ther normal or elevated rather than re-
dumli.l'&.“.lh'l?.lﬂ-ﬁl
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2econd, it ks well known that undiag-
nosed type ¢ diabetes, and not e
| diabetes, §5 very common among
achalts.! However. in the pediatric case
reports, most of the children were
diagnosed as having tvpe 2 dlabwes
because they complained aboul symp-
toms, A IEITA0E g the average gly-
cosylated hemoglobin kevel was as high
as 10% to 13% 38050720 Theed anl the
Case reports we reviewed wars oe-
scribed by pediatrie endocrinalogists,
which might partially explain the mean
age at diagnosis of 12 to 14 years in
thass roparis. In contrast, the average
age was 16 YEars among Pima Indinns
diagnosed by systematle soreening,'®
which emphasizes the posaibilicy of un-
diagnosed or unreported type 2 dinbetes
amang adalesoents, Far axample, o the
Cincinmnath study, thers were actually B5
pedistrie patlents with type 2 diabetes,
bt 12 were not referred to the maln po-
diatric center angd chiss nog ﬂp::m,-auj.”

Studies have underestimated the
problem in many ways. Monetheless,
diagnosed type 2 diabetes in certain
padiatric populations may not lag far
behind the prevalence of type 1, which
is already consldered ome of the most
prevalent pedistric chronle dissases in
the United States &

Is Type 2 Diabetes Among Children
and Adolescents on the fncreass?
B increase 1o the prevalence of Dype
2 diabetes §s clearly evident among
Pima Indian children and mi-l;\iﬁ;.e.nm” J
in addition, Indian Health Service data
demonsicale a recent significant in-
crease in the prevalence of diabetes
among LS American Indian youth, as
identified by use of health services, !
Less s known about other ethnle
groups. Howaover, the recent increases
bty | diabetes among Afrlcan Amer-
lcan and Hispanic adolescents reported
by twa LS registrics might reflect a rise
In thae Encidencs of pediastric type & dia-
betes, because misclassification as type
| appears to be comman, 253
Thearetically, n secislar frneroass could
b an artifast of improved screening,

BE9
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case ascertainment, and reporting, The
disease may alsa becone more sympio-
ralls sl onset, which may be due to an
increase tn estrens: absiy snd insulin
resistange. However, these factors can-
rial explain the increasing prevalenae in
population-based studies Inowhilch sys-
teratlc sereening s used,

O the other hand, there s evidence
that recognized major cisk Factors for
(R 2 diabetes among adults are cur-
rently prevalent o youwth ansd have re-
cently tncreased. First, obesity has dra-
matically increased among US vouth
agross all ages and ethnic gn:uups.!":I
andd the prevalence of physical inscrivis
ty 15 alsa substantial ! Second, mater-
nal diabsoes during pregnancy has
b linked among the Plma Indians o
the development of type 2 diabeies in
the offspring.!! As a younger age at
ansel Gf diabetes has been rr.-«;:-uu'l:n:ve'!.a 0
poresitial spcular increase in provalsaoe
of diabetes among women of child-
bearing age might be responsible for
an Increasing prevalence of pediatric
type 2 diabetes. The Fire Indian data
also suggested that children with bow
birth welght were at risk for tvpe & dia-
betes,!! and survival of these children
improved over the years. Third, lm-
paired glucase tolerance, & pre-diabesic
state among adults, may have become
morg prevalent among children and
adiolescents, but data [o pssess this ace
lacking. Finally, minority populations
are: expecied 0 grow at a much faster
cale than the white populatton, By the
year 2030, mare than half of all 1S
adolescents will b members of minoerd-
v growps, whilch are papulatlons at
tizk for type 2 diabetes, For all these
reasons, a iree clse in pediatrle type 2
diabetes may indeed be occuerring,

Does Type 2 Diabetes Among
Children and Adelescents Fmpose
a Large Burden on the
Papulation?

Mueh of the future population bur-
den frem type 2 diabetes in children
and adolescants will result from come-
plicattons such as cardlovascular dis-

670

eazex, retinopathy, meurgpathy, and
nephropathy, Correspondingly, an car-
Her age at onset will lead to an earlier
cnset of diabetbs complications, and an
anset close to the age of puberty adds
spiecial challenges for treatment amd
follow-up. Preliminary data  have
demonsirated poor glucose control
H4Mang tntnagu:r-:..s'lz'”"zl Diata from
Pima Indian children and adolescents
hawe shown a clustering of cardiovas-
cular risk factors and diabetic compli-
cations {eg, lpid abnormalities, high
blood pressure, micrealbuminuria or
-mcmajb«unh-uurla"] at dlagnosis and ar
El:llil:r.-.'-up.”

The 1988 Mational Health Interview
Survey demonstrated the severe comse-
quences of chronic diseases an health
status, developmient, Marning abilites,
behavioral and emdational functions, and
hEalth service utilizatlon for children
and adalescents.® Maore specifically,
type | diabetes ranked among the lead-
Ing childherad chronic dissa=zes in s of-
Fects on Hmitatlons in uswual accivities,
schoaol absence, days spent In bed, wse
of medications, hospitalizations, and
physician cantnets, Type & disberes is
lkily to follow the same patterns. Type
2 dliabetes §s also assoctated with mslts
ple co-morbddities, and children who
have multiple conditions of a chronke
natuce have been reported In the sames
survey to have ncressed morbidicy
across those messurements, Thus the
long-temm consegquences of type 2 dia-
betes may be even mors ..'I-r:'.'n.iml:lng [55]
youth than those of oype 1 dlabetes,

Are the Needs of the Affected
Popuiation Impertant and of
Pubiic Concern?

The realization that Lype 2 diaberes,
already a serious pdult diseass, now af-
fects children and adolescents has gen-
erated much public concarn, especially
in the media. The media have stressed
that type £ diabetes is linked to the
way we lbve, and the public may well
conclude that thi diseass reflects wocl-
Gtal patlerns favoring obesity and
physical inactbvity. Public concesn will
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alzo be raised by the realization that
type 2 disbetes s a costly disease, and
{1z high costs will escalate becanse af
the growing burden among younger
persens, with the subsequent loss of
thedr productivity as adults because of
premature marbidicg.

An increase in the prevalence of type
¢ diabetes in youth shoukd b of parics
ular concern. considering the dispari-
thes im adult type 2 diabetes, general
health status, and accoess to care that
already exist by ethniclty and socios
coonomic stares, T his (2 anather eam-
pelling argument that diabetes and s
complications have a legitimate public
health dimension. =

Is It Feasible to Act on Type £
Diabetes Among Children and
Adolescents at a Community or
Public Health Level?

.l!imun,g children and adolesconts,
type 2 diabetes ks probably as closely
linked o modilable risk Tactors such
a2 obesity, poor nuiritlon, and physical
inactivity as it 15 amaong adults,! Child-
hood and  adolescence are periods
when behaviors are escablished, Tn-
crgRsing physical activity and reducing
gbesity can reduce the incldence of
type 2 diabotes and also help o pre-
vent other chronic diseases. Thus a
pulzlic health approach to prevention
of type 2 dinbetes and its risk factors,
which targers all children and adoles-
conts and thelr environment (g,
media, school, community, :I'rlm!ly:l.
should improve health at the populas
ton lewvel, Additional approaches could
warger those at high risk for type 2 dia-
betes. In recent years, community and
school Interventlons targeiing vouth
have begun o promote physlcal scthvi-
ty and improved dlnt.n bk the loag-
term effecthveness of these programs (s
it yet established.

Ewen though primary prevention
wistaldl b ideal, one should not ignore
the evidence that several efficacious
secondary preventlon sirategies for
adult tvpe 2 diabetes exist, including
glucose, lipid, and blood pressure con-
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trol and asplrin ceeatrment,. Because
any sariier ape &t onset increases the Life-
tlemee: Il of dlabetic complications,
intervientions in younger populations are
Ekely 1o e most cost-effective. M The ef-
rlliaty of insulln treatment far Intensive
glucoses control has also been deman-
strated for adolescents with type 1 dia-
betes,? but not fer those with type 2
diabetes. hypoglyveemic
drugs other than Insulin have not been
tested and approved for youth with
Ly 2 diabetes. In addition, population
malbdlity, lack of sympioms and dental,
absenen of family support, and inade-
quate health care fnsurance coverage

However,

maAy e major barriers to adherence 0o
treatment and fellow-up and to suc-
cessful clindcal management. Thus
there is large potentlal for improving
the: current health care management of
tvpe £ diabetes amang March Ameri
can chilldren arnd adolesosants.,

CoNCLUSION

Type 2 diabetes has already become
i sizalle public health problem among
Mmerican Indian and First Mation
youth in the United States and Cana-
da. Tt Ay aled Be a substantial prob-
lem in other populations of Marh
American youth who have not been as
wiell studied, We need a much berier
understanding of the magnitude, char-
acteristics, and consegquences of this
diceage In youth, as well as standard
case definittons far cpidemislogie, sur-
velllance, and elindcal purposes, Clini-
cians lace many barriers in devising
treatmient plans for youth disghnosed
wEth [vpe 2 diabetes, Fm:u:dng efforts
O prevent l:u-mp]h:al:bnn: and disnksili-
ties on those children who already
hawe the disease makes publlc health
sense, The ldeal approach would, how-
ever, include a broader public health
approach to preventing risk factors for
chronie disease among youth from all
ethnic groups™ Type 2 diaberes
among youth may be the rst conse-
guence of the epidemls f sbesity ob-

served among North American youth
[rom all ethnde groups.
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