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Message from Donna E. Shalala 

Seereuny of Heal.h and _. 5<l"\'lc<s 

The intem of this first-ever Surgeon General's Report on Oral Health is to' alert Americans to the full meaning 
of oral health and its imponance to genenal health and well-being, Great progress has been made in reducing 
the extent and severilY of common oral diSe<lses. Successful prevention measures adopted by communities, 
lndi..'iduab, and oral health professionals have resulted in marked improvements in the nalions oral and den­
tal heahh. 

The tenns oral health and general health should not be imerpwcd as separate emilie!>. Oral health is Imt­
grail(! general health; this report provides important reminders that oral health means more than health)' leeth 
and that yuu cannot be healthy without oral heahh. Further, the report outlines existing safe and df«:tive dis­
ease prevention measures that everyone can adopt to improve oral health and prevent disease. 

Ho.....e1,'er, not everyone is experiendng lhe same degree of improvemenL This Surgeon Generars report 
addresses !he inequities and disparities that affect those least able to muster the resources to achieve oplirrutl 
r"Jral heahh. For whatever the reason, ignoring or.d health problems can lead to needless pain ,and suffering, 
causing de''Olstating comphcatkms to an individuals well.being, with financial and social costs th:H significantly 

. diminish quality of life and burden American society. 
For a third decade, the nation has developed a plan for the prevention of disease and the promotion of 

health. including oral health. embodied in fhe U,S, Depanmem of Health and Human Services document, 
Healthy People 2010, This Surgeon Generals Repon on Oral Health emphasizes the importance: of achieving 
lhe Healthr People goals to increase quality of life and eliminate disparities. As a nalion, we hope to addrc.ss 
the determinants or heallh-individual and environmental factors-in order to improve access \0 quaHIY care, 
and lQ suppon pohcies and programs that rrutke a difference for our health. We hope to prevem oral disC;tscs 
and disorders, cancer, birth defects, AIDS and other devastating infections. mental illness and suicide, and the 
chronic diseases of aging, ' 

We lrUj;; that [his Surgeon General's repon will ensure that health promotion and disease prcvemion pro­
grams are enrutnce.d [or all Amen<:ans. This report proposes solutions .hat entail pannerships.-go,>-erntnent 
,agencies and officials. private industry. foundalions. consumer groups. health profeSSionals. educators. ,and 
'researchers-to coordinate and facilitate actions based on a National Dra! Health Plan. Together, we can effect 
the changes we need to maintain and improve oral health for al! Americans. 
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Foreword 


The growth ofblomedical resean;h since World War II has wroughl extramdinary advances in the health and well·being of 
the Antcriam people" The story is panicularly remarkable in the case of oral health. where we. have gone from ,a nauon 
plagued by the pains of toothache and tooth loss to a nation where most people can smile aooul their oral health. The impe­
tus for change-to take on the challenge of .addrasing oral disea5esas well as the many other health problems thalshol1en 
lives and citnirililh wcll-being-Ied 1.0 !.hepostwar growth of the NatiorW tnstituleS ofHca.lth, In 1948 the NatiorWlnstitute 
of Denial Resean:.h-now the National Institute or Dental and Craniofaoal ReseaKh-joined the National Canct.r Institute 
and the N:~tiona! Heart. Lung. and Bloocilnstitulc as the thinj of !he Nationallnsntutes of Health. 

The lnstituteS research initiall)' focused on dema! caries atxi studies demonstrating the e1Jectivene:i'i of Ouoride in pre­
venting dental caries, rese.aJ'Ch that ushered in a new era ofheahh promotion and dise:ase preventIon. The discovery of flu­
oride was soon complemented by reseatt:h thatshmved that both dental cuies and periodomal diseases were bacterial iniec. 
tions that could hi.' prevemed by a combination of individual, oommuni~ and pro~on:al actions. Tht.'Se and other appli~ 
mOOns of t't'.St".atth discoveries have resulted in continuing irnprovmlCnts in the oral, dental, and craniofacial hcahh of 
Ame::ri.cans. Today; anne:d with the high-powered lools, automated equlprnenl and unaging techniques of genctks and 
molecular and .:en biology, s.cicntisfS have set t.hcir sights on resolving the full lll1'2Y of craniofacial diseases and disorders, 
from common binh defects such as cleft lip and palate to the debilitating chronic oral~facial pain conditions and oral can­
cel'S that occur laler in life. 

The National Institute of Dental and CmUofacial RCSC'J.n:h has served as the lead agency (or the development or Uus 
Surgeon General!> Repon on Om) Health. As part of the ~tional1nstitutes of Health, the Institute has had readyacce.ss to 

ongoing: fe:leral rese::m:h and the good forrune to \VOrl< collaroratively with many other agencies and individuals, both with­
in and outSide government. The establishmenl of a Federal Coordinating CommiU.et! provided a formal mechanism [or the 
EXChange or ideas and lnfotmation from other departments, including the u.S Deparunent of AgriculmlT. Department of 
EducallOn. Depart:rnent ofJustice:, Department of Defense, Department of Veterans AfLms. and the Department of Energy 
Ac:h'e parucipation in the prep:uation and review of the repon came from hund.reds or individuals who grnclously gave of 
their expe!tise and time. It has been a pleasure to have had dlli opp:>mmity to prepare the report, and we thank Surgeon 
General Duvid Satcher for invliing us to patticipate. 

Despite the advances in oral health that have been made over the last half century, there is still much work to be done. 
This past year we have seen the release ofHealthy People 2010, which ernphasW:s the broad aims of improving quality of 
life .and eliminating health disparities. The reoonly released General Accounting Otike repon on the ornl health of low~ 
income populations further highlights the oral health problems of disadvantaged populations and the effects on thorwell~ 
being IIw result from 1.Pck of acces.'i 10 Cl!fe. Agmc:ies and voluntary and pmf~onal organizations M\.'e already begun to 
lay the groundwork [or research and service programs thal directl)' and comprehensively ad~ health dispanties. The 
NaLionailnstitutes or Health has joinrrl these efforts,and is completing an agencywide action plan for re.scnrch to reducc 
hca1thdispanties, Getting a healthy sum in life is critical in theseeffons,and toward thaI end. aSmgeon Gencl"J.ls Conference 
on Chikire:l and Oral Health. The Face of a Child, is scheduled forJune 2C0.1 Many other depan:merual and agency aniv­
hies are under wa)! 

The TEflOn concludes with a frarru!work for action lo enable further ptogt'l!SS m oral health. It emphasizes the impor­
!ana! of building pannerships to facilitale collal:xmttions. to enhance education, service, and research and elinuna!£ oorriers 
to care, By workmg lOgeilier, we ('all truly make a d.iff~nre in our nations heaI.t.h--a dillmm;e that will bendlt the he::tlth 
and well-h!~ing of all our citizens. 

Ruth L Kiruks1ein NID Harold C Slavlrin DDS 
AcOIJg Director Director 
Nationallnstitules ofHeallh National Institute orDental 

and CraniotaClai Resemt::h 
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Preface 

fro'" the Surgeon Gotrn" 

us. Public Health Service 


. As we begin the twenty-first century we can be proud of the strides we have made in improving the oTa! 
\ health Qf the American peop1e. AI the turn of the last ceml.lty most AmeriCans could expect to lose their teeth 

by middle age. That simation began to change with the discovery of the properties of fluoride, and the ObSftr" 
vattotl that people who lived in communilies with nalurally fluoridated drinking waler had far less denial 
caries (tooth deca)') lnan people in comparable communities wilhout Ouoride in their waler supply, 
Communil), water fluoridation remains one of lhe gr(,,3t achievements of public health in the twentieth cen~ 
lury-an inexpensive means of improving oral health that benefits all residents of a community, young and 
old, rich and poor alike. We 3re fortunate that additional disease prevenlion and health promotion measures 
exist fo. d,:ntal caries and for many (llher ontl diseases and disorders-measures that can be used by indi­
viduals. health care prOVIders, and communities. 

Yet as we lake stock of how far we have come in enhancing oral health, this report makes it abundantly 
dear that there are profound and consequential disparities in the oral health of (lur citizens. Indeed, what 
amounts t(. a "silent epidemic" of dent.J.1 and oral diseases is affecting some population groups. This burden 
oJ dlsea;;e teSU;C15 activities in sch<lOl, work, and home, and oflen Significantly diminishes lhe quality of life. 
Tlwse whe suffer the worst oral health are found among the poor of all ages, with poor children and poor 
older AmeJicans particularly vulnerable. Members of racial and ethnic minority gwups al.s<J eJ.:perience a dis­
proportion,ue level of oral heald") problems. Individuals who arc medically compromised or who have dIS­

'f abilides are at gre;!ler risk for oral diseases. and, in tum, oral diseases further lCOpa«lizc their health" 
The reASOns for disparities in ora! health are compJe)c III many instances, S<ldoeoonomic factors are the 

explanation. In other cases, disparities are exacerbated by the lack of mmmuni\y programs such as nuorl. 
tlaicd water supplies, People may lack transportation \0 a dink and fleXibility in getting time off from work 
10 attend 10 health needs, Physical di,sabililY Or other illness may also limit access to services. Lack of 

;, resources w pay for care, either out of pocket or through private or public dental insurance, is clearly ;100(11· 

er barrier. Fewer people have dental insurance than have medical insurance, and It is often lost when indi­
viduals retire. Public dental insurance programs are often inadequate.. Another major barrier [0 seeking and 
obtaining. profeSSional oral health care relates 10 a \ack of public understanding and awareness of the: impor-
liJll'l~ of or.,1 heahh. . 

We know thai the mouth reflects general health and weU-being. This report reIterates that general health 
fisk factors common to many diseases, such as tobacco use and poor dietary practices, also aITect oral and 
craniofacial health. The evidence for an association between lobacco usc .and oral diseases has been clearly 
delineated in every Surgeon General's report on tobacco since 1964. and the oral effects of nutrilion and diet 
are present(~ in the Surgeon General's reporl on nutrition ()988). Recently, research findings have pointed 
(0 possible asso;;iations between chronic oral infections and diabetes, heart and lung diseases, stroke, and 
!ow~birth~weight, premature birlhs, This report assesses tbese emerging associations and explores factors lhal 
may underlie these oral~systetnic disease connections. 

To implove quality of life and eliminate health disparilles demands ihe undemanding, compaSslOn. and 
will of the Americ;!n pe<iple. There are opponunities for all health professions, individuals, and communities 

. to work together LO improve health. But more needs to be done if we are to make further improvement5 in 
'Americas oTal health. We hope that this Surgeon General's reporl will inform lhe American people about the 
oppotlunitil:s to improve oral health and provide a platfonn from which the science base for craniofacial 
researt:h can be expanded. The report should also serve to strenglhen the tr;!nslatton of proven health pro­
morion and disease prevention approaches into policy development, health care practke, and personal 
lifestyle behaviors. A framework for action that integrates oral health into overall health is critical if· we are 
(0 see fUrlh(~r gains. 

David Satcher MD, PhD 
Surgeon General 
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Executive Summary 


Publication of this firsL Surgeon General's Report on 
Orol Health marks a milestone in the history of 01<11 
health in Amenca. The repon elaborates on the 
meaning 01 oral health and explains why Or.lJ healLh 
is essen!i.ll to general health and weU-being. In the 

, coUrse of Ine past 50 years, great progress has been 
made in underSUlnding the common oral diseast.S­
clemal caries (.com decay) and periodontal (gum) 
discases--resulting in marked improvements in lhe 
naLlons'oral health. Most middle-aged and younger 

'Amencans expect to retain their natural teeth over 
their lifetime and do not expect to have any serious 
oral health problem!L 

The major message of this Surgeon General's 
repon is thaI oral health is essential to Ihe general 
health and well-being of aU Americans ami can be 
.achieved by all Americans, However, nof all 
Americans are achieving the same degree of oral 
health. In spite of the safe and effeclive means of 
IfL'ununning oral heallh that have benefited the 
majorilY of Americans over the past half century, 
many among us still experience needless p.:!in and 
suffering, complications Ih'l( devastate overnU health 
and well~being, and financial and social costS that 
'diminish the quality of life and burden American 
society. Whm amounts to "a silcm epidemic" of oral 
diseases is affecting our most vulnerable ddzen.5-­
poor childrt:n, lhe elderly. and many members of 
<radal and ethnic minority groups (U.s. General 
Accounting Office 2000). (See bOI( entitled "The 
Burden of Oral Diseases and Disorders,") 

The word oral refers to the mouth. The mouth 
indudes not only the teeth and the gums (gingiva) 
and their supporting tissues, but also the hard and 
50ft palale, the mucosal lining of the mouth and 
throat, the It,mgue, the lips, lhe salivary glands, the 
:hewing muscles, and the upper and lower jaws 
Equally important are the branches of the nervous, 
,mmune, and vascular syslems that animate, protect, 

and nourish the oral tissues, as well.as prOVide con­
nections 10 the brain and the rest of the hody. The 
genetic pauerning of devdopmem in utero further 
reveals the intimate relationship of the oral tissues to 
the developing brain and to the tissues or the race 
and head lhat surro~nd ~he mouth, struc(ures whose 
location is captured in the word craniofacial. 

A major theme of this report is that oral health 
means much more than healthy teeth. It means 
being free of chronic oral~facial pain conditions, oral 
and pharyngeal (throoU cancers, oral soft tissue 
lesiOns, birth ddects such as deh lip and palate, and 
scores of other diseases and disorders that affect the 
oral, dental, and craniofacial tissues. cotlee1ively 
known as the craniofad(Jl complex. These are tissues 
whose functions we often take for granted, yet they 
represent the very essence or our humanity. They 
allow us to speak and smile; sigh and kiss; smell, 
taSte, touch. chew, and swallow; cry Out in pain: and 
convey a world of feelings and emotions ~hrough 
faelal expressions, They also provide protection 
against mIcrobial infections and environmemal 
insults. 

The craniofacial tissues also provide a useful 
means to underStanding organs and systems in less 
accessible pans of the body. The salivary glandS arc 
a model of other exocrine glands, and an analysis or 
saliva can proVide teillale dues of overall health or 
disease. The jawbones and' their jointS runction like 
other musculoskeletal parts. The. nervous system 
apparatus underlying facial pain has its counlerp:lrl 
in nerves elsewhere in the body. A thorough oral 
examination can delect signs of nutritional deilcien­
des as wen as a number of systemic diseases, indud. 
ing microbial infections, immune disorders, injuries, 
and some cancers. lndeed, lhe phrase the mouth i~ a 
mirror has been used to iUustrate the weahh of infor­
mation that can be derived from examming oral [if>­

sues. 
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Executive Summary 

New research is pointing to associations between 
chroniC oral infections and hearl and lung diseases, 
stroke. and iow.birth~wcight, prem.ature births. 
Associations between periodontal disease and dia­
betes have long been noted, This report assesses 
these associations and explores mechanisms that 
might explain the oral-s.ystemic disease connections, 

. The broadened meaning of O(ar health parallels. 
the broadened meaning of health. In 1948 the World 
Health Organizalion expanded lhe definition of 
heahh to mean "a complete state of physical, mental, 
and soda! wen~being, and not just the absence of 
inhrmiw." 11 follows thal oral health must also 
lnclude"well·bein~ Just as we now understand that 
nature and nurture are inextricably linked, and mind 
and body arc both expressions of OUT human biology, 
so, too, we must recognize thaI oral health and gen~ 
entl health are inseparable. We ignore signs and 
symptoms of ontl disease and dysfunction to our 

detriment. Cons~uently. a second theme of the 
repon is that ora1 health is integral to genera! 
health. You cannot be healthy without oral health. 
Oral health and general health should not be inter­
preted as separate entities" Oral health is a critical 
component of the provision of health care -and design 
of community programs. 

The Wider meanings of oral and nt"al{h in no way 
diminish the relevance and importance of the tWo 
leading dental diseases, (aries and the periodontal 
diseases, They remain common and widespread, 
affecting nearly everyone at some point in the life 
span" What has changed is whal we can do aboUl 
them. 

Rcseat(';hers in the 19305 discovered that people 
living in communillcs with naturally fluoridated 
water supplies had 1f:SS dental caries than people 
drinking unOuoridated water. But not until the end 
of World War 11 were the investigalors able to design 
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and implement the community clinical trialS that 
confif'ltted their observalians .find launched .fI better 
approach lo the problem of demal caries: preventIon, 
Soon after, adjusting the fluoride content of commu­
nity water supplies was pursued as an imponam pub~ 
lie health measure LO prevent de-nlA} caries 

Allhaugh this measure not been fully imple­
mented, the re;;ults liave been dramatic. Denlal caries 
began (0 decline in lhe 19505 among children who 
grew up in nuoridated cities, and by the late 19705, 
decline in decay was evident for' many Americans, 
The application of science to Improve diagnostic, 
treatment and prevention smllegies has saved bil~ 
lions of donars per year in the nations annual heahh 
bill. Even more significanl, lhe result is thai far fewer 

: people are edentulous (toothless) today than a gen­
erallon ago, 

The theme of prevention gained momentum as 
pioneering invesligmors and practilionen; in the 

A"Its 

* Mo~1 adul~ show ~ign; of.~riodOO?I t)f~gmgival :diseas~:, 
Severe periOOonl.1ll disease (rneawred ai (I millimeters of peOOdGnl.1l1 

19505 and 1960s showed that nOl only denlAl c"ries 
but also periodontal diseastS arc bacterial tnfetlions. 
The researchers demonstrated that the infections 
could be prevented by increasing host resistance to 
disease and redUcing or eliminating the suspected 
microbial pathogens in the oral CavilY. The applica­
tions of research discoveries have resulted in contin­
uing improvementS in lhe oral he3hh of Americans', 
new approaches to the prevention and treatment of 
dental diseasf:S, and Ihe growth of the science, , 

The significant role that scientists, dentists, den~ 
tal hygienists, and other health profesSionals have 
played in the prevention of oral disellSe and disabili­
ty lcadslO a third theme of this report: safe and effec~ 
live disease prevention measures exist that every­
one can adopt to improve oral health and prevent 
disease. These measures include daily oral hygiene 
procedures and other lifestyle behaviors, community 
programs such as community water Ouondation and 

OWerAdvlts 

;'1. :Iwmty-thr~ j'Wtent of65-10 74-year-<llds m SMI'~ ptri­
odornaidimle !meast!I!dM6milllmt"li!~of ~OOdontal.machml.'flt 

alt'lrnmet'liItmj afferis aboitt14ptrttnt chdutts ag~d451054; .,' ·IOSS~ (AI~Jl aU a,es men'an: more r~ thiln women to have more 
.• Clinical >ymptDms of vlraLlnf«tions., sucti 011-h~rp6iabiais -)._m-dl$ease. and at all agel p-eopll!' at 1M lowest 5IJciDP«ll'lontidEY~ 

({old sortS), and malukl!'n \<.anke:r'sioo1are ~rMrt in adulthood. >'.-tis hbve more sevm ~I_m.l 
aff«tinq abnut 19pm:fIltofadulb 25 to 44YeJ~ ofage.. :...:;, ,: " •'"~. "About 30 pera!nt ohdulb 65 ye.m: and tIkItr ate tdl'lltu~ 

* {bronk diSabling d~ SIKh as tem~dlbular dlsor· . "'; (OmJIarrd to 46 ~rttn.t 20yeafS ~go.Thesefigll~ are higher for It\ote 
!fe;s, Sjiigren~ 1)'lldrOO'lt',~' and IISleoJKIrosrs'affe<t miuions ilf·· .:IMngin pm!rty:" -: . 
Americarttand mmlH'!lmise Graihealtil andfun~' '< '. 'Gal MId pharyngeal tallll!Jl are diagnosed in about 3O,(Xk) 

• Pain is il common rympunn of aaniofaGll disolden aoo is .".' AInl!rKaJ:l ;mnually, 8,(Xk) die from thew diseases filch ytar. ~ 
accompanie.i 01 jntedmrne with vital ftmainiu i~h as Ntinl~ .. ;Qnct'n'are prlmaruy diagnosed in the elderty,Prognosls is poorJhe 5· 
klwing. and ~peedd~·twu percent ofadultl ~edsome -fom\ ,," jtarsurvtval rate Wf'wbite: pat~nts is 56 pelWltrot blackS; it nonly 34 
or ml-facial pain in flU. pau fi tnenrhS.Paiil Is amajGr oo:mponl!nl Of 
!rlg!miMi nevralgia, (ada! shjnglM (Post.f!t,rpetk.net!l:a~). tem· 
poromand!blJlafdi~ordtrS. fibromyalgia,and Beft's palsy, - • 

• Popelatlon growth as well asdlagoosliis thai are enabling I!M. 

litr delewc(J of cancer lnI!ans that more patitrm than MI ~ are 
undef90ing cancef tIt.ttmenl~ Mort!,\han @.OOO of,th~e patienn 
wil dMlop IXai (mnplicatJons.annually. t, _'r: ,i 'I! '. 

• ItnrwJnocompmmised patitnu, sti(h iiS'tbuse WIth HI'J,I.· 
001' and U!~e untkorgoing organ trwptlnt.llion, are at higher rUk for' 
oral pmhlem:>$Uchas candidiasi1·, ,;_.. ,," ~: .. ,,;,' , ,. ,,, . . , ,~ 

• "Empl~ adults lose moretflan-164 mi!!!on hou!1 of _ ead;'" 
)'ear duetod?ntal dUtase ordl!ntafdsltl. ,~:' i;:: '~,.~".' "':' , 

• Fm Mry adult 19 ~Il or oldtr'withiKn rMd!a1 insulaf'l(t,. 
therearethreewfthootdmtaHn~urance.: ~'w")J ;;. \-:' ,-, 

",ptrCent. • . 
* Mo~t older Americans take both pmcription and QWr·ttH~" 

munter,drugs, In, all prababillty, at m one of the medications \Md 
'will haW' an mal side effl!(t-ilSually dty mouth. The inhjbition of sa].. 
vary flow,Itmases Ihe ruk for oral d~ hecau5e $aM (!)ntaiM 
antimicnlbial compOOmtli as well as minerai5 thM can help t!hufd 

-toolh enamel after ad: by add-producing,dt><.ay-tilIiSing barttri3. 

.lrn:iividuals in long-tm'n are facilities ilrt pltKribed an average of 

right ~ " 

. ,<' ••~AUI'I)' givtn time.. 5~ of Amtricans aged 6S and Oklfl 


«cummtiysome 1.65 million pecplelart living illalong-term care ficiI. 
dtywhl!rt>dentaI care i!p'robIematk. 
• ,; " •.~ Many eIderlyindMduats 1m!! tbri, dental1nMnan[1! wilen thty 
,-Mire..TMsltuiltlMlmay~WOt'Stfo'oltlefwome:n,wbogeneraJl)'have 

• -A linle leu than,two thirds of a'duIU~ having viSaed ;'" ~.looimes and may_never have had dental ln1Uran(ll, Medi<ald 
dentist jn the QaSl12 months:Tlwe with' inComes iI: or abM the funds dental care fur the iowrHnwlm! and disabled e/df;;ty in some 
pomty 1!!Wi aft' twice alli~ to!tpllft a dental vUit in the past 12 ~ but reimbllMments iff low.M!dicare is 001 d~ to ffi~ 
monthli\S thtuewbo arebtlow the~m~!. ' bt/I'S('tor It'!IItine dmal care.. 

" " 
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Executive Summary 

tobacco cessation programs. and provider~based 
interventions such a;; the placement of dental 
sealants and examinations for common ami and pha­
ryngeal cancers, h is hoped that this Surgeon 
General's repon will facilitate the maturing of the 
bro'ad field of craniofaci.llJ research so Ihat gains in 
the prevention of craniofacial disease5; and disorders 
can be realized that are as impressive as those 
achieved for common dental diseases. 

At the same Ume, more needs Lo be done to 
ensure that messages of health promotion and dis~ 
ease prevention are brought home to aU Americans. 
In this regard, a founh lheme of the repon is that 
general health risk factors, such as tobacco use and 
poor dietary practices, also affect oral and craniora~ 
cial health, The evidence for an association between 
tobacco use and oral diseases has been clearly delin­
eaU':d in every Surgeon Generals report on tobacco 
since 1964. and the oral effects of nutrition and diet 
are presented in the Surgeon General's report on 
nutrition (988). AlIlhe health professions can play 
a role in redUcing the burden of disease in America 
by calling attention (0 these and other risk factors 
and suggt:Sling appropriate actions. 

Clearly, promo ling health and preventing disease 
are concepts the American people have taken to 
hean. For the third decade (he nation has developed 
a plan for the prevention of disease and the promo~ 
tion of health, embodied in the U.s. Department of 
Health and Human Services (2000) document, 
Healthy People 2010, As a nation, we hope to elimi­
nate disparities in health and eradicate cancer, birth 
dele~lS, AIDS and other devastating infections. men~ 
Uti illness and suicide, and the chronic diseases of 
aging. To live well into old age free of pain and infir" 
mity and with a high quality of life, is the American 
dream. , 

Scientists tOday lake that dream seriously in 
researching the intricacies of the craniofacial com~ 
ptex. They are using an ever-growing array of sophis­
ticated analytic lools and imaging systems to study 
normal function and diagnose disease. They art Com­
pleting the mapping and sequencing of human, ani­
mal, microbial. and plant genomes. the beuer to 
understand the compleXities oLhuman development, 
aging, and pathological processes. They are growing 
celt lines, synthesizing molecules, and using a new 
generation of biomaterials 10 revolutionize tissue 
repair and regeneration, More [han ever before, (hey 
are working in multidiSCiplinary team's to bring, new 
knowledge and expenise to the goal of underSt.and­
ing complex human diseases and disorders. 

THE CHALLENGE 
This Surgeon General's repa" has much to say aboul 
the inequities and disparities that aITect those least 
able to muster the resources to achieve optimal oral 
health. The barriers to oral heahh indude lack of 
access to care, whether because or limited income or ~ : 
lack of insurance, transportati.on, or the tlexibilily to 
take time off from WQrk 10 attend to personal or fam~ 
ily needs for care. Individuals with disabilities and 
those with complex health problems may face addi­
tional barriers 10 care. Sometimes, too, the public, 
policymakers, and providers may consider ()r~l 
health and the need for care to be less important than 
other health needs, pointing to the need \0 raise 
awareness and improve health literacy. 

Even more costiy to the individual and 10 sode­ " 

ty are the expenses associated with oral health prob- . 
terns that go heyond dental diseases. The nation's 
yearly dental bill is expected to exceed $60 billion in 
2000 (Health Care Financing Administration 2000), 
However, add to that expense the lens of billions of 
dollars in direct medical care and indirect costs of 
chronic craniofacial pain conditions such as lem­
poromandibular disorders, trigeminal neuralgia, 
shingles, or burning mouth syndrome; the $100,000 
minimal individuat lifetime costs of treating craniofa­
cial hirth defects such as cleft lip and palali~', the costs 
of oral and pharyngeal cancers; the COS15 of aU!ojm~ 
mune diseases: and the costs associatm with the 
unintentional and intentjonal injuries thai so often 
affeClthe head and face, Then add the socia! and psy~ 
chological consequences lind COSIS. Damage 'to the 
craniofacial complex, whether from disease, disorder, 
or Injury; Strikes at our very identity. We see our~ ~ 

selves, and others see us, in Lenns of the.face we pres­
ent to the WOrld. Diminish thaL image in any way and 
we risk the loss of selr-eslt~em and well-being, 

Many unanswered questions remain for SClen· 
tists, practitioners. educators, pollcymakers, and !he 
public. This report highlights the research chalienges 
as wen as pointing to emerging technologies (hat may 
facilitate finding solutions, Along with the quest for 
answers comes the challenge oj applying wha! is 
already knO\1l1l In a society where there are social. 
'political, economic, behavioral, and environmental 
barriers to health and well.being. 

THE CHARGE 
The realization that oral health can have a significant 
impact on the overall health and weU·being of the 
nation's population led the Office of the Surgeon 
General, "''ith the approval of the Secretary of Heailh 
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and Human Services. to commission this repon. 
Recognizing the gains that have been made in dist.a5e 
prevention while acknowledging 1hat there are popu~ 
latiOns that suffer dispropontonately from oral health 
pro~lems, the Se:crelary asked that the report "define, 
describe, ,md evaluate the interaction between oral 
health and health and well-being {quality of lifel. 
through the Ufe span in the .context of changes in 
socieIY." Key elements to be addressed were the 
determinams of health and disease, \!.1th a primary 
focus on prevention and Kprodudng health" rather 
than "restoring health~; a description of the hurden 
of oral diseases and disorders in the nation: and the 
evidence lor actions to improve oral health to be 
taken across {he life span. The report also was to fea­
ture an orientalion to Ihe fmure, highlighting lead­
mg~edge ltchnologie.s and research findings that can 

:. 	 be brought to bear in improving the oral health of 
individuals and communities. 

THE SCIENCE BASE FOR THE REPORT 
This repor1 is based on a review of the publiShed sci­
entific literature. Standards established to detennine 
the quality orlhe evidence, based on the study design 
and its rigor, were used where appropriate. In addi­
Hon, the strength of the recommendations, where 
Ihey are made, IS based on evidence of effectiveness 

'for the population or interest. The scope of the review 
encompassed the international English literature 
with ;t primary focus on empirical studies. Recent 
systematic reviews of the literalure are referenced, as 
are selected review art ides. A few referenced anides 

"3fe in· preS$, and there are occasional references to 
reccnt abstracts and personal communications, 

The science base in ora! health has been evolving 
over the pa::t half century initial resean::h· in this area 
was primalily in the basic sciences, investigating 

, mecbanism, of normal development and pathology 
in relation (0 dental caries and periodontal diseases. 
Prevention research has included controlled clinical 
studies. wlfh and wilhoUl randomization, as wen as 
community (rials and demonstration research. More 
recem researcb has broadened the science base lO 
include studies of the range of craniofacial diseases 
and disorders and is moving from baS1c science \0 

translational, clinical, and health services research. 
The dinicalliler.nure includes the fuU range of 

studies, front randomized controlled studies to case 
studies. Most of the literature indudes cross-section­
al and cohon studies, with some case-control studies. 
General reviews of the li(eramre have been used for 

Chaplers 2 through 10. Chapter 4 includes both pub­
lished and new analyses of mtional and state data­
bases Ihat have been carefully deSigned and for which 
quality assurance has been maintained by lbe 
Centers lor Disease Control and Prevention. Studies 
of smaller populations are also included where rele­
vant In Chapler 5, tables present information on the 
association of and infections and systemic condi­
lions, and in Chapter 7, tables exhibil oral disease 
prevention and health promotion measures. The 
published literature related to the development of 
new technologieS, their potential impact, and the 
need for further re:search are described in the course 
of addreSSing the requested futures orientation. 

The report was generated with the advice and 
support of a Federal Coordinating Committee >:om· 
posed of representatives of agencies with oral health 
components and interests. The chaplers were b.'\sed 
on papers submitted by expens working under the 
gUidance of a coordinating author for each chapter. 
lndependent peer review was conducted for all sec­
lions of the report at various stages in the process. 
and the full manuscript was revlewed by a number of 
senior reviewers as well as the relevant federal agen­
des. All who contributed are listed in the 
Acknowledgments seclion of the full report. 

ORGANIZATION OF THE REPORT 
The report c(:nters on five major questions. which 
have been used to structure lhe report in[Q five parts. 

Part One: Who.'" Oral Heallh? 
The meaning of oral health is explored lfi Chapler I, 
and the interdependence of oral health with general 
health and wen~being is a re.:urrem theme tbrough­
oul the volume, 

Chapter 2 provides an overview of the craniofa~ 
cial complex in development and aging, how the tis­
sues and organs function in essenllal life processes, 
and their role in detennining our uniquely hum(m 
abilities. Our (raniofacial' complex has evolved w 
have remarkable fUnclions and abilities to adilpt. 
enabling us to meet the challenges of an ever-chang­
ing environment. An examination of the various tis~ 
sues reveals elaborate designs thai serve wmplex 
needs and funclions, includmg the uniquel>' human 
function oJ speech. The rich distribution of nerves. 
muscles. and blood vessels in the region as well as 
extensive endocrine and immune systcm connec­
tions arc indicators of (he vital TOle of the cramofacial 
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complex in adaptation and sun.'ivai over a long life 
span. 1n particular, the follOwing findings are nOled: 

• Genes controlling the basic patterning and 
segmental organizalion of human development, and 
speclfk!llly the craniofacial complex. are highly con­
served in natme.. MUI;lle.d genes affecting human 
deVl!:lopment have coumerparts. in many simpler 
orgamsms. 

• There is considerable reserve capacity or 
redundancy in the cells and tissues of the craniofacial 
complex, so that if they are properly cared lor, ,he 
structures should funcrion well over a lifetime .. 

• The sahvary glands and saliva subserve tasl­
109 and digesllVe funnions and also panicipa\e In the 
mucosal immune system, a main line of ddensc 
against pathogens, irritants, and toxins. 

• Salivary componenlS protect and mainLain 
ond tissues through antimicrobial components, 
buffenng agents, and a process by which dental 
enamel can be remineralized. 

Part Two: \\-'hat Is the Status of Oral 
Health in America? 
Chl'lpter 3 is a primer describing the major diseases 
and disorders (hal affect the craniofacial comp~ex. 
The findings include: 

• Microbil'll infeClions, including those caused 
by bacteria. viruses, and fungi, are the primary cause 
of the most prevalent oral diseases_ Examples include 
dental caries, periodontal diseases, herpes labialis, 
and ondidiasis. 

• The etiology and pathogenesis of diseases 
and disorders affecting the craniofacial StruCtures a~ 
multifactorial and complex, involving an interplay 
among genelic, environmental. and bchavio~al fac· 
tors. 

• Many inherited and congenital condilions 
affect the craniofacial complex., of len resulting in dis· 
figuremem and impainnents thal may involve many 
body organs and systems and 3:ffect millions of chil· 
dren world ....ide. 

• Tobacco use, excessive alcohol use, and 
inappropriate dietary practices contribute to many 
diseases and disorders. In particular, tobacco use is a 
risk factor (or oral cavil}' and pharyngeal cancers. 
periodontal diseases, candidiasis, and dental caries, 
among other diseases. 

• Some chronic diseases, such as Sjogren's syn­
drome, present whh primary oral symptoms. 

• Oral·lactal pain conditions are common and 
often have complex etiologies. SInce the nineteenth 
century, scientists have pioneered multiple strategies 

for managing both acute and chronic oral-facial pain. 
They are currently explOring sex differences in the 
prevalence of some conditions wah pain symptoms, 
such as lemporomllndibular disorders. 

Chapter 4 constitultS an oral health status report 
card for the United States, describing the magnitude 
of the problem_ YV"here data permit. the chapter also 
describes the. oral health of selected population 
groups, as well as their dental vtSlt behavior. The 
findings include; '. 

• Over the past five decades. major improve­
menU 10 oral health have been seen nationally for 
most Americans. 

• Despite improvements in oral health status, 
profound disparities remain in some population 
groups as classified by sex, income, age, and race/eih· 
niclty_ For some diseases and conditions, the magni •. 
tude of the differences in oral heahh status among 
population groups is striking. 

• Oral diseases and conditions affect people 
throughout their life span. Nearly every Americlln 
has experienced the most .common oral disease. den­
tal caries. 

• Conditions that severely l'lffect the face and 
facial expression, such as birth defects, craniofacial 
injuries, and neoplastic diseucs. are more common 
in the very young "nd in the e:Iderly. 

• Oral~fadal pain can greally reduce qualilY of 
liCe and reStrict major functions. Pain is a common 
symptom for many of the conditions affecting oml· 
facial structures. 

• National and stale data for many otl'll and 
craniofaCial diseases and conditions and for popula­
tion groups are limited or nonexistent. Avail;:lble state 
data reveal variations whhin and amons states in pat­
terns of health and diseilSe among population groups. 

• Research is needed to develop bener meas­
ures of disease and heahh, to explain the differences 
among population groups, l'lnd to develop interven­
tions targeted at eliminating disparities 

Part Three:: What Is the Relationship 
Between Oral Health and General Health 
and Well-being? 
Chapters 5 and 6 address key issues. in the repon's 
charge-the relationship of ora! health to general 
health and well~being. Chapler 5 explores the theme 
of chii': mouth as reflecting general health Of dist'ase 
status. Examples are given or how oral tissues may 
Signal (he presenct of disease, disease progress!on, or 
c'xposure to risk faclors, and how Ofal cells and fluids 
are increasingly being used as diagnostic tools. This 
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is foHowed by a discussion of lhe mouth as a portal 
of entry for infections that can affect local tissues and 
may spread .0 other parts of the body. The. final ;oec· 
tions review the IheralUl'e regarding emerging assocj~ 
alLOns. between oral diseases and diabetes, heart dis<­
ense -and :ltToke, and adverse pregnancy outcomes. • The findings include: 

• Many systetmc diseases and conditions have 
oral manif!Sulions. These manife5Lations may be the 
initial sign of clinical disease and as such serve' to 
inform clinicians and individuals of the need for fur­
ther assessment. 

il • The OTal ca."ny is a porlal of entry as well as 
j the site of disense for microbial infections that affe<t 
.. general he;thh slatus. 

• The oral cavity and its funClions can be 
adversely affected by many phannaceuticals and 
olher ther~pies commonly used in treating syst~mic 
conditions. The oral complications of these therapies 
can compromise patient compliance with treatment 

• Individuals such as immunocompromised 
lmd hospit:di.zed patiems are lit greater risk for.gen­
erat morbidity due to oral infections. 

• lndividuals With diabettl are at gtuu:r risk 
for periodomal diseases. 

• Animal and population-based studies have 
., demonstrated an association between periodontal 
i diseases and diabetes, cardiovascular disease, stroke, 
.and adverse pregnancy outcomes. Further researth is 

" needed (0 determint: Iht: extent to whkh the£(! asso­
ciations are causal or comcidental. 

Chapler 6 demonstrates the relationship between 
Ofal health :md quality of life, presenting data on the 
ron~quences of poor oral health and altered appear­
•mce on speech, eating, and other functions, as weI! . 
as on seH·esteem, social interanion, education, 
career achievement, and emotional state. The chapler 
introduces anthropological and ethnographic litera­
tUre .to undeTScore the cullural values and symbolism 
attached to facial appearance and teeth. An e](amina~ 
tion of efforts to characterize the functional and 
social implications of oral and craniofadal diseases 
reveals the following findings: 

• Oral health is related to well~being and qual­
ity of life as measured along functional, psychosocial, 
and economic dimensions. Diet, nUlrition, sleep. 
psychologic;,! status, social interaclion, school. and 
work .are aflected by impaired oral and craniofacial 
health. 

• Culluml values inOuence oral and craniofa­
cial health and wen-being and can play an important 
role in care utilization practices and in perpetuating 
lcceptable oral health and facial norms. 

• Oral and craniofacial diseases and their ir("dt­

ment place a burden on society in the (orm of lost 
days and years of productive work. Acute dental con­
dilions comribUle to a range of problems for 
employed aduJI.S, including restricted activity., bed 
days, and work loss, and school loss for children. 1n 
addition, conditions such as oral and pharyngeal can­
cers contribute to pT~ature death and can be meas­
ured by years of life lost. 

• Oral and craniofacial diseases and condi~ 
lions contribute to compromISed ability \0 bite, chew, 
and swallow foods: limitations in food sc!ection: and 
poor nutrition. These conditions include looth loss, 
diminished salivary funclions, ora1-fada1 pain condi~ 
lions such as lemporomandibular disorders. alter~ 
alions in taste. and functional limitations of prosthet­
ic replacements 

• Orai~faciai pain, as a symptom of untr~aied 
dental and oral problems and.as a condition in and of 
itself, is a major source of diminished quality of life. 
It is associated with sleep deprivation, d~pression, 
and multiple adverse psychosocial outcom~s. 

• Self-kpon~d impaCtS of oral conditions on 
social function indude limitations: in verbal and non­
verbal communication, social int~mclion, and inti­
macy, Individuals with facial disfigurements due 10 

craniofacial diseases and conditions and their tre;J(­

ments can experience loss of self~image and self· 
esteem, anxiety, depression, and sodal sligma; these 
in tum may limit educational. career. and' marital 
opportunities and affect other social reliltions. 

• Reduced oral~heahh-relaled qillility or Me is 
associated with poor clinicaJ status and reduced 
access to care . 

Part Fout: How Is Oral Health Promoted 
and Maintained and How Are Orat 
Diseases Prevented? 
The next three chapters review how individuals, 
health care practitioners. communities. and the 
nation .as a whole comribule to or",1 health. Chapter 
7 reviews the evidence for the efficacy and effective­
ness of health promotion and disease prevemion 
measures with a rocus on communi1Y efforts in pre­
venting oral disease, It cominutl with a discusslOn of 
the knowledge and practices or the public and health 
care providers and indicates opportunities for bro<ld­
based and targeted health promotion. The findings 
include: 

• Community water Iluoridalion, <Ill errective, 
s.aie. and ideal public health measure, benefits indl~ 
viduals of all ages and socioeconomic Str<H3. 
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Unrorlunntely, over one third of the U.s, population 
(100 million people) are without this critical public 
health measure. 

• Effec(ive disease prevention measures exiSL 
for use by individuals, practitioners, and communi­
ties. Mosl of these focus on dental caries prevention, 
such as fluorides and denLalseal.anlS, where a combi~ 
nallon of services is required LO achieve optimal dis~ 
eaSt: prevention. Daily oral hygiene practices such as 
brushing and flossing can prevent gingivitiS, 

• Community-based approaches for Ihe pre­
vention of other orat discases and conditions, such as 
orai afld pharyngeal cancers and oral~fadal lrauma. 
require intensified devdopmemal efforts. 

• Community-based prevemive programs are 
unavailable to substantial portions of the uoder­
served population. 

• There is a gap between research fmdiogs and 
the oral disease prevention and health promotion 
practices and knowledge of the public and the health 
professions. 

• Disease prevemion and health promotion 
approache~. such as tobacco control. appropriate use 
of fluorides for cari~ prevention, and folate supple­
mentation for neural tube defect prevention, high­
light opportunities for partnerships bel ween commu­
nity~based programs and practitioners, as well as col­
laborations among heahh profesSionals. 

• Many community-based programs require a 
combined effon among sodal service, health care, 
and education ser~ces at the local or stale level. 

Chapter 8 e,xplores the rol£ of the individual and 
the health care provider in promoting and main(ain­
ing oral health and well-being. For the individual, 
this means exerciSing appropriate self-care and 
adopting heahhy behaviors. For the proVider, it 
means incorporating {he knowledge emerging from 
the science base in a timely manner for prevention 
and diagnosis, risk assessment and risk management. 
and treatment of oral diseases and disorders. The 
chapter focuses largely on (he oral health care 
provider. The management of oral and craniofacial 
heatth and disease necesshates collaborations among 
a learn of care providers 10 achieve optimal ora! and 
general health. The findings include: 

• AchieVing and maintaining oral heallh 
require indiVidual action. complemented by profes­
sional care as well as commumty-oosed ac(iV1ties. 

• Individuals can take actions, for themselves 
and for persons 'under their care, LO prevent disease 
and maimain health. Primary preV1!ntion of many 
oral. dental, and craniofacial di~ases and conditions 
is. possible with appropriate dtet, nutriliOJl, oral 
hygiene, and health-promoting beha\"io~, including 

the appropriate use of professional services. 

1ndividuals should use a fluoride dentifrice daily to 

help prevent dental caries and should brush and floss 

daily to prevent gingivitis. 


• All primary care proViders can contribute lO 


improved. orat and craniofacial health. Interdjsci~ 
 • 
pUnaI)' care is needed to manage the oral heahh-gcn­

eral health interface. Dentists:, as primary care 

providers. are uniquely positioned to play an expand­

ed role in the dete:<:tion, early recognition. and man-·. 

agement of a wide range of complex oral and general 

diseases and condilions. 


• Nonsurgical interventions are available to 

reverse disease progression and to manage oral dis­

eases as infections, " 


• New knowledge and the development of 

molecular and genetically based tests will facilitate 

risk assessment and managemenl, and improve the 

health providers ability lO CUSLOmize lreatment. 


• Health care providers can successfutly deliv~ 

er tobacco cessation and other health promotion pro­

grams in their offices, comribming to both overall 

health and oral health. 


• Biocomp"tible rehabilitative materials "nd 

biologically engineered lissues are being developed 

and will greatly enhance the treatment optiOns avail. 

able Lo providers and lheir patients. 


Chapter" 9 describes the role) of dental pracli~ 


lioners and their teams, the medical community. and 

public health agencies a{ local. state, and national 

levels in adminislering care or reimbursing for the 

costs of care. These activities are viewed against the 

changing organization of US health care and trends 

regarding the workforce in research, education, and 

practice. 


• Demal, medical. and public health delivery 

sySlems each proVide services that ,affect oral and 

craniofacial health in the U$, population. Clinic;!! 

oral health care is predomlnamly provided by a pri­

vale praclice dental workforce. 


• Expenditures for dental services alone made 
, up 4,7 percem or the nation's health expenditures in 
1998-$53.8 billion out 'of $1.1 tdlllon. These 
expenditures underestimate the true costs to the 
nation, however, because data are unavailable to 

•determine the extent of expenditures and services 
provided for craniofacial hedhh care by other health 
providers and institutions. 

• The public heahh infraslTUclure for oral 

health.is insufficient to address the needs. of disad. 

vantaged groups, and the integration of ora! and gen­

eral health programs is lacking. 


• Expansion of communhy-based disease pre­

vention and lowering of barners to personal oral 
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health care are needed to meel the needs of Ihc popw 
ulallon. 

• lnsunmce coverage for dental care is increas­
ing but still lags behind medical insurance. For every 
child under 18 years old without medical insurance, 
there au (WO children without dental insurance; for 
every adult 18 years or older without medical insur~ 
ance, there are lhree without dental insurance. 

• Eligibility for Medicaid does not ensure 
enrollment, and enrollment does not ensure. that 
individuals obtain needed care. Barriers include 
patient and caregi....er understanding of the value and 
imponance of oral health to general heahh. low 
reimbursement rales, and administrative buniens for 
both patient and provider. 

• A narrow definition of "medically necessary 
dental care" currently limilS oral health services for 
many insured persons. particularly the elderly. 

• The dentist-to-population ratio is declining, 
creatm£. concern as to the capability of the demal 
workforce [0 mte! the emerging demands of society 
and provide reqUired services efficiently. 

• An estimated 25 million individuals reside in 
areas Jacking adequate denIal care services, as 
defined by HealLh Professional Shortage Area (HPSA) 
crileria. 

• Educational debt has increased, affecting 
bOin career chokes and practice location. 

• Disparities exist in the oral health profession 
workfor<;c and career patns. The number of under~ 
represented minorities in the oral health profeSSions 
is disproportionate to their dislribUlion in tne popu­
lation al large. 

• Current and projected demand for dental 
s<;hool (acuity positions and research sciemislS is n01 
being mel. A crists in tne number of faculty and 
researchers threatens the quality of dent;!:1 education; 
ora!, dental, and craniofacial research: and. ultimate­
ly lhe hcallh of the publIc 

• Reliable .md valid measl.lres of oral ne;alth 
outcomes do not eKin and need [0 be de ....eloped, va:!· 
id:ned, and incorporuted !rno pracrice and programs. 

Part five: What Are the Needs and 
Opportunities to Enhance Oral Health? 
Chapter 10 looks at determinanlS of oral health in 
the conteXt of SOciety and across various life stages, 
Although theorists have proposed a vanety of models 
of health determinants. there is genera! consensus 
thaI individual biology, Ihc physical and sodoeco~ 
nomic environment. personal behaviors and Ufestyle, 
.and the organization of heahh care are key factors 
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wnose interplay delermines the le ....el 01 oral health 
achieved by an individual. The chapter provides 
examples or Ihese factors with an emphasis on barri­
ers and ways to raise the level of oral health fot chil· 
dren and older Americans, The findings include: 

• The major factors that de(ermine oral and 
general health and well~being are individual biology 
and genetics; the environment, including its pnysical 
and socioeconomic aspCCIS; personal behaviors and 
lifestyle; access lO care; and the organization of he:ahh 
care. These factors interact over the life span and 
determine the health of individuals. populauon 
groups, and communities-from neighborhoods to 
nations. 

• The burden of 01711 diseases and conditions is 
disproponionately borne by individuals with low 
socioeconomic SlalUS at each life Slage and by (hose 
wno are \'1.lInerable because of poor general health, 

• Access to care makes a difference. A complex 
set of factors underlies access to care and includes the 
need to have an informed public and policymakers. 
integrated and culturally competent programs, and 
resources to pay and reimburse for the care. Among 
other factors, the availability of insurance increases 
access 10 care. 

• Preventive imervenlions, such as. prolectivr 
head and mouth gear and dental sealants, exist but 
are not uniformly used or reinforced. 

• Nursing homes and other long-term care 
mstitutions have limited capaCIty to deli....er needed 
oral heahh services to tneir residents, maSI or whom 
are at increased risk for oral diseases. 

• Anticipatory guidance and risk assessment 
and management facilitate care ror children and far 
the elderly. 

• Federal and stale assistance programs for 
selected oral heahh sen.'ices exist; however. I he scope 
of services is severely limited. and their reimburse­
ment level for oral health services is low compared to 
the usua.l fee for care, 

Chapter II spells out in greater detail the prom­
tse of !he life scien<:es in improving oral health in the 
coming years in the context of changes In 
American-and global-sociely. The critkal rolt of 
genetics and molecular bIology is emphasized. 

Chapler 12. the final chapter. iterates the themes 
of lhe report and groups the findings from the eartier 
chapters into eight major categories, Thest findings, 
as well as a suggested framework for action to guide 
the next steps in enhancing the oral health of the 
nation, art presemed below, 
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MAJOR FINDINGS 
Oral diseases and disorders in and of themselves 
affeet health and wen-being lhroughoUi life. The 
burden of oral problems is extensive and may be par­
ticularly severe in vulnerable populations, It includes 
the common dental di.se;tses and ether oral infec­
dons. such as cold sores and candidiasiS, that can 
occur at any stage of life. as well as birth defe.c15 in 
infancy. and the chronic facial pain conditions and 
oral cancers seen in later years. Many or lhese condj. 
tiens. and their treatmems may undermine self-image 
and self-esteem, discourage nonn.al social interac­
tion, and lead to chronic Stress and depression as. well 
as incur great fmancial COSL They may .also interfere 
with vilal functions such as breathing, eating, swal· 
lo,""ing, and speaking and with aClj..·ilies of daily ltv. 
ing such as work, schoeL and family interactions. 

Safe and effe("11ve measures exist to prevenllhe 
most common dental diseases--dentrd caries and 
periodontal diseases. CommuniJy water fluoridalion 
is ~are and effective in preventing demaJ caries in 
both children and adullS. Wa,er fluoridation benefits 
all residents served by community w:uer supplies 
regardless of lheir social or economic Status. 
Professional and individual measures, induding the 
usc of fluoride moulhrinse.s, gels, dentifrices, and 
dietary supplements and the application of dental 
sealants. aTe additional means ef preventing dental 
caries. Gingivitis can be prevented by good personal 
ora! bygiene practkes, including brushing and 
flOSSing. 

Lifestyle behaviors fhat affe.ct general health 
such as tobacco use, excessive alcohol use, and 
poor dietary choices affect oral and craniofacial 
health as welt These individual behaviors are asso­
ciated with increased risk for craniofacial birth 
defects. oral and ph;:l.ryngeal cancers, periodontal dis­
eaS.e, dental carie.s, and candidiasis. among other oral 
healtb problems. Opportunities exisl to expand the 
oral disease prevention and health promotion knowl~ 
edge: and practices of the public through community 
programs and in health care seltings. All health care 
providers can' play a role in promoting healthy 
lifestyles by incolTlorating tobacco cessation pfO~ 
gr;:l.ms, nutritlonal counseling,'and other healLh·prow 
mOlion eITons imo their practices. 

There are profound and consequential ora! 
health. disparities within the U,S. population, 
Disparities for various oral conditions may relate to 

income, age, sex, race or ethnidty, or medical status. 
Although common dental diseases are preventable, 
nol llU members ofsociety are informed aboul or able 
to avail themselves of appropriate .oral health-pro­
mOling measures. Simiiarly, not all health providers 

may be aware of the Services needed to improve 013.1 
health, in addition. oral health cate is no! fully inte­
grated into many Cart programs. Social. economic. 
and cultunl factors and changing population demo­
graphi.cs affect how health services are delivered and 
used, and how people care for themselves, Reducing 
dispariLies requires wide-ranging approaches that tat» 
gel populations at highest risk for spedfic 'oral dls~ 
uses and involves imptoving access (0 eXistiliicare. 
One approach includes making dental Insurance' 
more available to American. ... Public coverage for 
dental care Is minimal for adults, and programs for 
children have not reached the many eligible benefici­
aries. 

More information is needed to' improve 
America's oral health and eliminale health dispari~ 
ties. We do not have adequate data on heall.h, dis- , 
ease, and health practices and care use for the U.S. 
population as a whole and its diverse segments, 
including racial and ethnic minorities. rural popula­
tions, mdividuals with disabilities, Ihe homeless, 
immigrants. migrant werkers, the very young, and 
the frail elclcrly. Nor are there. sufficient dan thaI 
explore health issues in rdallon to sex or sexual ori­
entation. Data on Slate and local populations, essen­
tial for program planning and evaluation, are rare or 
unavailable and reneci the limiled capachy of the 
U,S. health infrastructure for orat heahh, Health serv. 
kes research, which could provide much needed 
infonnation on the COS1. cost-effectiveness, and out­
c.omes of treatment. is also sorely lacking, Finally, 
measuremem of disease and health outromes is need· 
ed. Although progress ha.. been made in measuring 
oral-health~relaled quality of life, morc nr~eds to be 
done, and measures of oral health per se do not exist. 

The mouth reflects general health and wen~ 
being. The mouth is a readily accessible and visible 
part of the body and pro"'ides health care providers 
and individuals with a Window on their genera! 
health status. As the gateway of the body, lhe mouth 
senses and responds lO Lhe external world and at the 
.same time reflect> what is happening deep inside the 
body The mouth may show signs of nutritional ddi­
ciencies and serve as an early warning syslem for dis" 
eases such as: HIV infection and other immune svs­
tern ptohlems. The mouth can also show signs' of 
general infection and Slress. As the number of sub. 
stances thai can be reliably measured in saliva 
!n~es, it may well "be<:ome the diagnoslic: fluid or 
choice, enabling the diagnosis of specific disease as 
welll1S the measurement of the concentrati.on of a 
variety of drugs. honnones, and other moleeule:s of 
}nteresl. Cells and nuid.~ in Lhe momb may also be 
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used for genetic analysis lQ help uncover risks for 
disease and predh::t outcomes of medical treatments. 

Oral diseases and conditions are associated 
" with other health problems. Oral infcClions can be 

the, soune uf syslemic infections in peopJe. ~ilh 
weakened immune systems, and oral signs and 5ymp~ 
1Orrl.$ chen are pan of a general health condition. 

" Associ,Hic>ns belween chronic oral infections and 
other hea:th problems, including dtabetes, hearl dis· 
ease, and adverse pregnancy outcomes, have also 

I been reported. Ongoing research may Uncover mech~ 
:misms (bat strengthen the current findings and 
explain these relationships. 

SCientific research is key to further reduction in 
'j the burden of diseases and disorders trul{ affect the 

face, mouth, and ·teeth. The science base for dental 
diseases i~; broad and provides a strong foundation 
for further improvements in prevention; for other 
craniofacial and oral health conditions the base has 
nol yet reAched [he same level of malurity. Scientific 

r resear..:h has led (0 a vanery of approaches to improve 
i oral health through prevl;!ntion, early diagnosis, and 

treatment. WI;! are well positloned to lake these pre­
vemion measures further by invl;!stigaling how to 
develop more targeted and effective lnterventlons 
and devising ways to enhance (heir appropriate adop­
tion by lr,e public and the health professions. The 

'j application of powerful new tools and techniques is 
)mponant. Their employmem in research in genetics 
,wd genofllcs, neuroscience. and cancer has allowed 
rapid progress in these fields. An intensified effort to 
understand the rehnionships between oral infeetions 
and their management. and other illnesses and con­
ditions is warranted, along with the development of 
Of',l}-oosed diagnoStics: These developments hold 
great promise for the health of the American people, 

A FRAMEWORK FOR ACTION 
AU Americans can benefit from the development of a 
~allonal Oral Health Plan to improve quality of life 
and eliminate health disparities by Cadlnating collab-­
onnions among individuals, health care providers, 
communities, and poliqmakers at all levels of socie­
ty and by taking advantage of existing initiatives. 
Everyone has a role in improving lind promoting oral 
health. Together we can work 1O broaden public 
underslanding of the importance of oral health and 
it5 relevance \0 general health and well-being, and to 
ensure that existing and future preventiye, diagnos­
tic, and treatment measllres for oral diseases and dlsw 
orders are made available to all Amerjcans. The fol~ 

~ lowing ,Ire (he principal components of the plan-
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Change perceptions regarding oral heahh and dis­
ease 50 that oral health becomes an accepted cour 
ponent of general health. 

• Change public perceptions. Many people con~ 
sider oral signs and symptoms to be less important 
than indications of general illness. As <I re~ult, they 
may avoid or postpone needed caft', thus exacerbat­
ing the problem. If we are to increase the nationk 
capacity LO improve oral health and reduce health 
dlspatilies. we need to enhance the public"s under­
standing of the meaning of ora' health and the rela_ 
tionship of lhe moulh 10 the rest of the body. These 
messages should take lOW account the multiple hn~ 
guages and culmral traditions that characterize 
Amenca's diversity. 

• Change poJicymalters' percepfions. Informed 
policymakers al the local, baHe, and federallevcls are 
critkal in ensuring the inclusion of oral health scrv~ 
ices in health promotion and disease prevention pro­
grams, care delivery systems, and reimbursement 
schedules. Raising awareness of oral health among 
legislators and public· officials at all levels of govern­
ment is essential to creating effective public polley lO 

improve Americas oral health. Every conceivable 
avenue should be used to inform poHc}-'makers-­
informally through their organit.3Lions and affilia+ 
tions and formally through their governmental 
ofrices--if rational oral health policy is LO be. formu­
lated and effective programs implemented. 

• Change health providen' perceptions. Too lillie 
lime is devoted to oral heahh and disease topics in 
the education of nondental health professionals. Yet 
all care providers can and should contributc to 
enhancing oral health. This can be accomplished in 
several ways, such as including an oral cxamination 
as part of.3 general medical examination. advising 
patients 1n mauers of die.t and lobacco cessation, and 
rderring padents to oral health practitioners for care 
prior 10 medical or surgical treatments that can datn~ 
age oral tissues, such as cam::t:t chemotherapy or 
radiation to the head and neck, Health care providers 
should be ready, willing. and able to work in collabo­
ration 10 provlde optimal health care for their 
p'!liems. Having informed health tare proi!$sionals 
will ensure that the public using the health care sys~ 
tern will benefit from interdisciplinary services and 
comprehensive care, To prepare proViders for such it 
role will involve, among othcr factors, curriculum 
changes and muludisdp)inary lraining. 

Accelerate the building of the sdcnce and eVidence 
base and apply science effectiveiy to improve oral 
health. Basic behavioral and biomedical research, 
dinical trials, and popu!adon-~sed researeh have 
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been .at the heart of scientific advances over the past 
decades, The nation's continued inveStment 'in 
research is critical for the provision of new knowl­
edge about oral and general health and disease for 
years to come and needs to be accelerated if further 
improvements are to be made. Equally imporlant is 
lhe effective transfer of research ftndings to the pub­
lic and health professions, However, the next steps 
are more complicated.. The challenge is to understand 
complex diseases caused by the interaction of m1:lhi~ 
p\e genes with environmemal and behavioral vari­
ables-a de~ription (hat applies to 'mOSt oral dis­
eases and disorders-and translate research findings 
into health care practice and healthy lifestyles. 

This report highhghts many areas of research 
opponunities and needs in each chapter, At prescnt, 
there is an overall need for behavioral and clinical 
research, dinicallrials, health services rese.an::h, and 
communitv-based demonstration research, Also, 
developme~l of risk assessmem procedures for indiw 

vlduals lind commumties and of diagnostic markers 
10 mdicate whether an individual is more or less sus· 
ceptible to a given disease can proVide the basis for 
fonnulating risk profiles and tailoring treatment and 
program options accordingly. 

Vilal to pmgres..c; in thiS atea is a better undet~ 
standing of the etiology and distribution of disease, 
But as.lhis repon makes cleat, epidemiologic and sur~ 

, veillance databases for oral health and disease, health 
services. utilization of care, and expenditutes are lim­
ited or lacking at the national, stale, and local levels. 
Such data are essemi.al in conducting health services 
research, generating research hypotheses, planning 
and evaluating programs, and identifying emerging 
public health problems. Fl,lture da'ta collection mus~ 
address dlfierenees among the subpopulations ~ak­
ing up racul! and ethniC groups. Matt aU..enlion must 
also be paid to demographiC variables sl,lch as age, 
sex, seJowal orienlation, and socioeconomic factors in 
determining health SUlIUS, Clearly, the more detailed 
information that is available, the better can program 
planners establish priorities and largeled interven· 
tions. , 

Progress in elucidaring the relationships between 
chronic oral inflammatory infections, such as peri­
odontitis. and diabetes and glycemic control as wet! 
as other sYSlemic conditions will require a similar 
intensified commitment to research" Rapid progress 
can also occur 'With efforts in the area of the natural 
repair and regeneration of oral tiSs.ues and organs .. 
lmprovements in oral health depend on multidisci­
plinary and interdisciplinary approaches to biomed· 
ical and behavioral research, including partnerships 
among researchers in the life and physical sciences, , 
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and on the ability of practitioners: and the publk to 
apply research findings effe<:tively. 

Build an effective health infrastructure that meelS 
the orat health needs of all Americans and inte~ 
grates ora! health effe<:tlvely into overall health, The • 
'public health capacity for addressing oral health is 
dil~le and not integrated with other public health - ' programs. Although the Heahhy People 2010 objee­ ·' 
tives provide a biueprinl lor out;;pme measures, a 
national public health plan for oral health does nol 
exist Funhennore, locaL state, and federal rtsources 
are limited in the personna, eqUipment. and fadlities 
available to supporl oral health programs, There is 
aka a lack of avallable trained pUblic heahh practi· 
{lOnerS knowledgeable aboul oral health, As a result, 
existing disease prevention programs are nOl being, 
implemented in many communities, creating gaps in 
prevention and care that affect the natlOn's neediest 
populations, indeed. cutbacks in many state budgets ,
have reduced slaITing of stale and terriLonal demal 
programs and curtailed oral health promotion and 
disease prevention efforts. An enhanced public 
health infrastructure would facililate the develop­
ment of strengthened partnerships with private prac­
lilioners, other public programs, and voluntary 
groups, 

There is a lack of racial and elhnic diversity in 

the oral health workforce, Efforts (0 recrl,lll members 

of minority groups to positions in heailh educauon .. 

research. and practice tn numbers that at least match 


"{heir representation in the general population not 
only would enrich the talent pool, bUl also might 
result in a more eql,lilabJe geographic distribution of 
care providers. The effect of 'hat change could well 
enhance'access and l,ltilitaiion of oral heahh care b}' 
racial and ethnic minorities. 

A closer look, at trends in the workforce dISclos­

es a worrisome shonfall in the numbers of men and 

women choosing careers in oral health education and 

research. Government and private sectot leaders are 

aware of the problem and are discussing ways to 

increase and diversify the talent pool. indudmg eaST • 

ing the finanCial bl,lrden of proressional educalion, 

but additional1ncenLives may be necessary. 
 ·,
Remove known barriers between' people and onl 

health services. This report presents data on access" 

utihzation, finandng, and reimbursement of oral 

health care; provides additional data on the extent of 

the barriers; and POIntS to the need for public-privale 

partnerships in seeking solutions., The dala' indicale 

thallack of dental insurance, private o~ public. is one 

of several impediments to obtal!ling oral heahh cart 
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and accounts in p:m for the: generaUy poorer oral 
health of those who live at or near the paven}' line, 
lack health insutnnce. or lose their insurance upon 
retiremenL The level of reimbursement for services 
also has heen reported to be a problem and a disin. 
CCnlivc to the panicipalion of providers in cenain

• public programs. Professional organizations and gov~ 
emment ag£ndes are cognizant of these problems 
and are t!l(pioring solutions that merit evaluation . • 
Particular concern has been expressed about the 
nation's children. and initiatives such as lhe Stale 
Children's Health lnsurance Program, while nol man~ 
dating coverage for oral heahh sen~ces, are a positive 
slep. In addition. individuals whose health is phYSJw 
cally. memaUi', and emotionally compromised need 
£omprehcllsivc imegnated care. 

Cse puhlic·privale partnerships to improve the oral 
health of those who still suITer disproponionately 
from OTal diseases, The colleCtive and complement... 
ry talents of public health agencies, privale industry, 
sodal services organizations, eduJ;ators. health care 
providers, researchers, the media, community lead. 
crs, voluntary health organizations and consumer 
groups, and concerned Citizens are vital if America is 
not just to reduce. but to eliminate, health disparilies. 
This report h.ghlights variations in oral and general 
heahh \".'ilhin and across all population groups, 
Increased public-private parmerships are needed to 
educate the pUblic, to educate health professionals, 
10 conduct research, and 10 provide health care serv~ 
Ices and programs. These partnerships can build and 
strengthen eross-disciplinal)~ cuhurally competent, 
community-based. and community-wide efforts and 
demOnSlnllion programs 10 expand initiatives. for 
health promotion and disease prevention, Examples 
of such efforts include pmgf3ffiS to prevent tobacco 
use, promote better dietary choices, lind encourage 
the use of protective gear to prevent sports injunes. 
In this way, partnerships uniting sports organiza~ 
{ions schools, churches, and other community 
groups and leaders, working in concert with the 
health community, can contribute to Improved oral • 
and genera) health, 

• CONCLUSION 
The past half century has seen the meaning or oral 
health evolve from a narrow focus on teeth and gin~ 
giva 10 the recognition that the mouth is the center of 
vital tissue;; and functions that arc critical to total 

health and weU~bcing across the (iCe span, The mouth 
as a mirror of health or disease, as a sentinel or early 
warning system, as an accessible model for (he study 
of other tissues and organs, and as II potential source 
of palhology affecting other systems and organs has 
been described in earli£r chapters and provides the 
impetus for extensive fUIure research, Past discover­
ies have enabled Americans today to enjoy far beuet 
oral health than their forebears a century ago. Bm the 
evidence that nOI aU Americans have achieved the 
same level of oral health and wen-being stands as a 
major challenge, one that demands the best effor!s of 
public and private agencies and indiViduals. 
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