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A on e-sh ot exa m

reflects wh a t th e

perform a n ce wa s

a t th e tim e of th e

exa m in a tion  

bu t ca n  tell

n oth in g a bou t

th e cu rren t or

fu tu re

perform a n ce 

in  pra ctice.

h e 2002 Califo rn ia Den tal

Asso c i a t i o n  H o u se  o f

Delegat es p assed  a  reso lu -

t io n  r e q u e st in g  t h a t  t h e

Cou n cil on  Ed u cat ion  an d

Pro fessio n a l Rela t io n s es-

tablish  a task force to  stu dy th e Californ ia

licen su re  ex am in a t io n  an d  a lt ern a t ives

an d  file a report  to  th e 2003 h ou se.

Last  m o n t h ,  w e  co m m en t ed  in  t h is

sp ace  ab o u t  so m e o f t h e  p ro b lem s su r-

ro u n d in g t h e clin ica l exam in a t io n  t h a t

h ave su rfaced  in  recen t  years.  Man y in

t h e  p r o fe ss i o n  h a v e  r a i se d  q u e s t i o n s

abo u t  t h e p u rp o se an d  rat io n ale fo r t h e

clin ical licen su re exam in at ion  given  th ese

in creasin g con cern s.

As a resu lt  o f th e aforem en t ion ed  CDA

h ou se act ion , a  t ask fo rce on  clin ical li-

c e n su r e  e v a lu a t i o n  w a s  a p p o in t e d  t o

stu dy th e issu es an d  to  con sider poten t ial

altern at ives to  add ress th e con cern s h ere

in  Californ ia. W e recen t ly h ad  th e oppor-

tu n ity to  h ear som e of th e expert  test im o-

n y p resen ted  to  th e task force an d  believe

th at  d iscu ssion  of a cou p le issu es is rele-

van t  at  th is t im e. W h ile som e op t ion s in -

volvin g ch an ges in  th e exam in at ion  were

aired , it  is p rem atu re t o  d iscu ss t h em  at

th is t im e.

W e b e lieve  t h a t  t h e  p u rp o se  o f t h e

clin ical exam  sh ou ld  be at  t h e cen ter o f

th e d iscu ssion s. Man y with in  th e p rofes-

sio n , in clu d in g d en t a l exam in ers,  h ave

b elieved  fo r years t h at  t h e exam in at io n

h elp s t o  d et erm in e wh et h er a  can d id at e

possesses th e skills or abilit ies to  p rovide

co m p et en t  t rea t m en t  t o  p a t ien t s.  Th ey

ferven t ly believe th at  a fu n ct ion  o r goal

of board  exam in at ion s is p ro tec-

t ion  of th e pu blic. 

Test im o n y t o  t h e t ask fo rce

p ro vid ed  d a t a  sh o win g t h a t  98

p ercen t  o f can d id a t es p a ss t h e

Califo rn ia clin ical exam  an d  are

l i c e n se d  w i t h i n  o n e  y e a r .

However, t h e t ask fo rce learn ed

th at  n o  d ata exist s su p p ort in g a

co n clu sio n  t h at  t h is sign ifican t

m ajority o f can d id ates wh o  su c-

cessfu lly p assed  t h e clin ical ex-

am in at ion  will con t in u ou sly p ro-

vide th e com peten t  care th at  will

p ro t ect  t h e  p u b lic .  A o n e-sh o t

exam  or evalu at ion  in  an y d isci-

p lin e is con sidered  a “sn apsh ot”

in  t im e. It  reflects wh at  th e perform an ce

was at  t h e t im e o f t h e exam in at ion  bu t

can  tell n o th in g abou t  th e cu rren t  or fu -

tu re perform an ce in  p ract ice.

Th erefore, a q u est ion  h as been  raised

t h at  we believe h as so m e m erit : “Is t h e

ach ievem en t  o f p ro tect ion  o f t h e p u b lic

th rou gh  clin ical licen su re exam in at ion  a

m yt h  o r a  rea lit y?” Do es a  sin gle sn ap -

sh o t  o f a can d id ate’s resto rat ive skills o r

c l i n i c a l  j u d g m e n t  a s  m e a su r e d  b y  a

Den t al Bo ard  clin ical exam in at io n  aft er

gradu at ion  en su re th at  th e den t ist  will ei-

t h e r  i m m e d i a t e l y  o r  c o n t i n u o u s l y

t h r o u gh o u t  h i s  o r  h e r  c a r e e r  p r o v id e

co m p et en t  ca re  t o  t h e  p u b lic? Th e  re -

spon se to  th is q u est ion , wh eth er posit ive

o r  n ega t ive ,  is l i t t le  m o re  t h a n  a n  a s-

su m p t ion  du e to  lack of data th at  t racks

career clin ician  perform an ce. 

O n e  o f  t h e  e x p e r t s ,  D r .  D a v i d

Ch am bers of th e Un iversity of th e Pacific,

The Editor

Protecting the Public: 
Myth or Reality?

Jack F. Conley, DDS
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s t a t e d  t h a t  r e se a r c h  d a t a  sh o w s  t h a t

“In creasin gly, d en t ist ry is abou t  m an ag-

in g pat ien ts an d  th eir oral h ealth  over ex-

ten ded  periods of t im e. In  part icu lar, th e

on e-sh o t  evalu at ion  fo rm at  is lim ited  to

t est in g o n e-sh o t  t a sks.  N o  m a t t er  h o w

well-d esign ed , a  t est  o f on e-sh o t  p erfo r-

m an ce will n o t  b e ab le  t o  m easu re t h e

large realm  o f d en t al p ract ice beh avio rs

t h a t  o ccu r  in  co n t ex t  a n d  o ver  t im e .”

Ad d it ion al t est im on y sh owed  th at  relia-

bility of den tal board  exam s is well below

th e st an d ard  n ecessary to  p red ict  ab ilit y

an d  th at  perform an ce an d  ability are n ot

th e sam e.

W e m u st  also  con sid er an o th er lon g-

st a n d in g  p a r t  o f  t h e  co n t r o v e r sy  su r -

rou n d in g licen su re exam s: wh eth er p as-

sage o f t h e cu rren t  clin ical exam in at ion

by n ewly t rain ed  specialist s p rovides an y

eviden ce th at  th ese p ract it ion ers will p ro-

vide com peten t  t reatm en t  to  th e pu blic in

their specialty as a  resu lt  o f t h eir p erfo r-

m an ce o n  t h e ra t h er  n arro w skill a reas

t h a t  m a ke  u p  cu r r en t  b o a rd  ex a m in a -

t ion s. Again , du e to  th e lack of an y data

a b o u t  p ra c t i t io n er  ca ree r  p e r fo rm a n ce

t ren ds, we can n ot  assu m e th at  a on e-sh ot

board  licen su re exam  will accu rately p re-

d ict  t h at  eit h er gen eralist s o r sp ecialist s

wh o are su ccessfu l on  th e licen sin g exam -

in at ion  will be able to  con sisten t ly deliv-

er com peten t  care. 

Fu rt h er, we su ggest  t h at  t h ere really

a re  t w o  issu es in vo lved  t h a t  w o u ld  b e

b e st  se p a r a t e d .  O n e ,  a s d iscu sse d  la st

m on th , is th e n eed  to  elim in ate deficien -

cies in  t h e  cu r ren t  l icen su re  process in

Californ ia. Th ese p roblem s are n egat ively

affect in g th e lives of th e n ewer m em bers

of ou r p rofession  an d  deserve im m ed iate

at ten t ion . Th e o th er issu e relat ive to  den -

t a l licen su re exam s in  gen era l (n o t  ju st

th e board  exam in at ion  in  Californ ia) is to

d e t e rm in e  w h a t  re l ia b le  m ech a n ism (s)

can  be d evelop ed  to  evalu ate th e ab ility

of p ract it ion ers to  en su re th at  th e pu blic

is p ro t ec t ed  fro m  in co m p e t en t  d en t a l

care. W h ile so lu t ion s to  th e con cern s su r-

rou n d in g th ese two issu es m igh t  at  som e

poin t  be con n ected , we believe th at  it  is

n ecessary to  add ress th em  separately.

W h at  m igh t  it  t ake to  en su re th at  th e

goal of p ro tect ion  of th e pu blic becom es

an  ach ievab le reality? Th ose kn owled ge-

able on  th e issu e, su ch  as Dr. Ch am bers,

b e l i e v e  t h a t  a  “ p o r t fo l i o ”  a p p r o a c h ,

wh ere den t ist  ability can  be m easu red  on

a con t in u in g basis over t im e in  th e den tal

cu rr icu lu m , m ay b e  t h e  m o st  p ract ica l

m et h o d o lo gy t o  co n sid er. It  is b elieved

t h at  t ren d s in  p ract it io n er p erfo rm an ce

an d  beh avior are essen t ial to  m easu re or

determ in e com peten cy. Th is m igh t  again

raise th e con cep t  o f “con t in u in g com p e-

ten cy,” wh ich  h as been  a top ic of con sid -

erab le con t roversy with in  th e p ro fession

in  th e past . 

As w e  m en t io n ed  h e re  la st  m o n t h ,

reso lu t ion  o f th e d eficien cies in  th e cu r-

ren t  licen sin g p rocess sh ou ld  be th e first

o rd er o f bu sin ess an d  will req u ire coop er-

at ion  from  all affected  p art ies, wh ich  in -

clu d es t h e Den t a l Bo ard , t h e Califo rn ia

Den t a l Asso cia t io n ,  an d  t h e  C a lifo rn ia

d en tal sch oo ls. 

Th e  issu es o f p ro t ect in g t h e  p u b lic

an d  th e con t in u in g com peten cy of licen -

t iates in  p rovid in g care are also  deservin g

of th e cooperat ive d iscu ssion  of all part ies

if evalu at io n  m easu res t h at  will p ro t ect

t h e p u b lic are t o  beco m e a realit y. Th is

issu e exten ds well beyon d  th e Californ ia

state lin e. It  is an  issu e th at  deserves th e

a t t en t io n  o f t h e p ro fessio n  t h ro u gh o u t

th e cou n t ry.

Resolu tion  of 

th e deficien cies 

in  th e cu rren t

licen sin g process

sh ou ld be 

th e first order 

of bu sin ess.

The Editor

CDA



on  th e report ca rd. Ca liforn ia  a lso received

a n  overa ll gra de of C.

Th e n a tion ’s ora l h ea th  a ffects everyth in g

from  sch ool a tten da n ce to com ba t rea din ess,

O ra l Hea lth  Am erica  n o ted . “Th e a rm ed

forces a re spen din g a  disproportion a te sh a re

of m edica l resources to trea t th e den ta l prob-

lem s of n ew recru its before th ey ca n  be de-

ployed,” a ccordin g to th e report ca rd.

h e n a tion ’s progress in  im prov-

in g ora l h ea lth  h a s sta gn a ted,

a ccordin g to th e la test n a tion a l

report ca rd relea sed by th e a d-

v o ca cy  g r o u p  O r a l  H e a l t h

Am erica . Th e Un ited Sta tes received la cklu s-

ter gra des in  a rea s from  ora l h ea lth  a ccess

a n d p reven tion  to policies a n d in fra stru c-

tu re, con tribu tin g to a n  overa ll gra de of C

Impressions

California, U.S. 
Show No Improvement

on Report Card
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den ta l ca re th a n  to a llow ea sily trea ta b le

p rob lem s to  b a lloon  in to  m a jor m ed ica l

em ergen cies.”

Th e report fou n d th a t ba sic p reven tive

m e a su r e s  fa l l  sh o r t  o f n a t io n a l  g o a ls .

Severa l a rea s wh ere sign ifica n t progress ca n

still be m a de were h igh ligh ted, in clu din g:

■ Adequ a te flu orida tion  of pu blic wa ter

su pplies, th e m ost cost-effective disea se pre-

ven t ion  st ra tegy, is u n a va ila b le to  m ore

th a n  100 m illion  Am erica n s. 

■ Den ta l sea la n ts a re fou n d in  on ly 23

percen t of you th  you n ger th a n  8 a n d in  less

th a n  10  p ercen t  o f low-in com e m in ority

ch ildren . 

■ Th e n a tion  received a  D for policies to

redu ce th e u se of sm okeless toba cco. 

■ Most older Am erica n s, a t  h igh  risk

for ora l h ea lth  p rob lem s, h a ve n o den ta l

in su ra n ce. Th irty-two sta tes received Ds or

Fs fo r  h a v in g  m o re  t h a n  7 0  p e rcen t  o f

th eir elderly rep ort  h a vin g n o den ta l in -

su r a n ce .  Med ica r e  p ro v id e s n o  ro u t in e

den ta l covera ge. 

Th e rep ort d id  fin d  som e b righ t sp ots.

Sta tes m a de in roa ds a ga in st ora l a n d ph a -

ryn gea l ca n cer, a s th e n a tion  received a  B for

reducin g m orta lity ra tes a ssocia ted with  th e

disea se du rin g th e p a st 26 yea rs. Also en -

coura gin g were th e 27 A’s received by sta tes

for lea dersh ip , in dica tin g th a t m a n y of th e

righ t steps towa rd progress a re in  pla ce.

O v e r a l l ,  t h e  h ig h e st  m a r k s w e n t  t o

Con n ecticu t, Oh io, Verm on t, a n d Wiscon sin

a t  B-.  Mon ta n a  n eed ed  th e  m ost  d en ta l

work, ba rely pa ssin g with  a  D. Fou r sta tes —

Ka n sa s, Lou isia n a , Mississip p i, a n d Sou th

Da kota  — were n ot fa r a h ea d with  a  D+.

“Th e p u rp ose o f th e rep ort  ca rd  is to

h igh ligh t th e critica l n eed for im proved ora l

h ea lth  for m a n y Am erica n s,” Kla u s sa id .

“Th e rea lity is th a t ea ch  sta te a n d th e n a -

tion  ca n  m a ke th e h on or roll by focu sin g

resou rces a n d  u t ilizin g effect ive d isea se

preven tion  m ea su res.” 

Th e  N a t io n a l  Gra d in g  Rep o r t  wa s

fu n ded in  pa rt by a  gen erou s gra n t from

th e Rob ert  Wood  Joh n son  Fou n da tion .

Fu ll report ca rd resu lts a re a va ila ble by vis-

itin g www.ora lh ea lth a m erica .org.

Hold in g  th e  n a t ion  b a ck is a ccess to

ca re, wh ich  received a  C-. In  som e sta tes,

den tist  a va ila b ility wa s a  m a jor con cern .

A t o o t h a ch e  in  N e v a d a  — o n e  o f t w o

sta tes to receive a n  F for den tist a va ila b ili-

ty — m igh t n eed to be trea ted in  n eigh bor-

in g Ca liforn ia , on e of on ly n in e sta tes to

ea rn  a n  A. Neva da  is workin g to im p rove,

h a vin g  recen t ly  o p en ed  th e  st a t e ’s fir st

den ta l college.

Th e report ca rd a lso fou n d th a t th ose in

th e grea test  n eed  a re h a vin g th e h a rdest

tim e fin din g ca re, a s 18 sta tes received Fs

for a va ila bility of den tists wh o provide sig-

n ifica n t services u n der Medica id, con tribu t-

in g to a n  a la rm in g D for th e n a tion . Th e re-

p ort  n otes th a t  a du lts a re th ree t im es a s

likely to  b e with ou t  d en ta l in su ra n ce a s

m ed ica l in su ra n ce. In  h a lf o f a ll st a tes,

Med ica id  e ith er  p rovid es on ly fo r  em er-

gen cy den ta l ca re or p rovides n o covera ge

a t a ll.

“We ca n  trea t th e sym p tom s n ow or be

stu ck with  a  p a in fu l tooth a ch e for yea rs

to com e,” sa id  Robert Kla u s, p residen t of

Ora l Hea lth  Am erica . “In  th e en d , it  is fa r

le ss co st ly  t o  p ro v id e  a ccess t o  ro u t in e

“We can treat 

the symptoms now 

or be stuck 

with a painful 

toothache for 

years to come.”

ROBERT KLAUS
PRESIDENT, 

ORAL HEALTH AMERICA

California’s 2003 Report Card

Prevention  . . . . . . . . . . .
 . . . . . . . .C

Access (dentist availability)  . . .B

Access (Medicaid providers)  . . .B

Health status  . . . . . . . . . . .
 . . . . .B-

Policies  . . . . . . . . . . .
 . . . . . . . . . . .

C

Final grade  . . . . . . . . . .
 . . . . . . .C

Note: The categories for grading have changed since the

first Oral Health Report Card was issued in 2000, so no

direct comparison is available. California’s overall

grades in 2000 and 2002 were also C.
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Th e best defen se a ga in st th e effects of

soda  on  th e teeth  is to bru sh , bu t n ot for a t

lea st 30 m in u tes a fter fin ish in g th e drin k,

a ccordin g to n ew resea rch . 

Den tists a t  Goett in gen  Un iversity,

Germ a n y, con du cted a  stu dy to deter-

m in e th e best tim e to bru sh  a fter drin k-

in g ca rb on a ted  b evera ges. Th ey fou n d

th a t  la ter  — ra th er  th a n  im m ed ia te  —

bru sh in g is th ree to five tim es m ore effec-

tive a t p rotectin g en a m el from  th e erosive

effects of ca rbon a ted drin ks. 

For th ree weeks, eleven  volu n teers wore

rem ova ble prosth eses m a de of a n  en a m el-

l ik e  su b st a n ce .  Ea ch  m o r n in g  a n d

even in g, th e prosth eses were rem oved a n d

soa ked for 90 secon ds in  a  liqu id sim ila r

in  a cidity to soda . 

Th e prosth esis wa s th en  bru sh ed u sin g

a n  electric tooth bru sh  a fter differen t in ter-

va ls. After th ree weeks, resea rch ers m ea -

su red th e th ickn ess of th e en a m el. 

Professor Th om a s Attin , director of th e

u n iversity’s dep a rtm en t for tooth  p rotec-

tion , preven tive den tistry, a n d periodon tol-

ogy, sa id , “Th e loss of m a teria l wa s less

wh en  th e pa rticipa n ts wa ited with  clea n -

in g for between  30 a n d 60 m in u tes.” 

Attin  presen ted th e resea rch  a t th e a n -

n u a l m eetin g of th e Germ a n  Associa tion

for Tooth  Protection . 

He sa id  en a m el a p p ea rs to su ffer less

da m a ge wh en  b ru sh in g occu rs a fter th e

tooth  h a s h a d tim e to m ou n t its own  de-

fen se a ga in st a cidic erosion . 

Acidic su bsta n ces a tta ck tooth  en a m el,

h e sa id, a n d u pper la yers of th e tooth  ca n

even  be d issolved  in  som e a cid ic d rin ks.

However, p rotective a gen ts in  sa liva  m a y

h elp  rep a ir  a n d  reb u ild  d a m a ged  too th

en a m el. 

Wa itin g before bru sh in g seem s to give

t h e  t e e t h  a  ch a n ce  t o  r e b u i ld ,  t h e  r e -

sea rch ers sa id, wh ile im m edia te clea n in g

of su ch  teeth  ca n  in crea se th e da m a ge by

bru sh in g off th e a ffected la yers. 

Smoking and Stress: Which Begets Which?

The connection between stress and smoking is a bit like the chicken and the egg.

Some research suggests that people begin and continue smoking because of the stress in

their lives. In fact, smokers often say that stress makes them smoke more and that smok-

ing calms them. Other research, however, suggests people may be stressed because they

smoke. Studies showing decreased stress among people who’ve stopped smoking help

bolster this claim. There’s also the role of nicotine to consider. Does smoking a cigarette

really reduce stress, as many smokers claim? Or does it just provide temporary relief from

the symptoms of nicotine withdrawal, such as feelings of stress, anger and irritability?

Many scientists argue the latter. 

From the May 2003 issue of HealthQuest, newsletter of the Mayo Clinic.

Brushing Right After Drinking Soda May Harm Teeth



M il l io n s  o f Am e r ica n s su ffe r  fr o m

m a jo r  d ep ressio n  ea ch  yea r ,  a n d  m o st

a re n ot gettin g p rop er trea tm en t for th is

deb ilita tin g d isorder, a ccord in g to a  two-

yea r  n a t io n wid e  st u d y  rep o r t ed  in  t h e

Ju n e 18  Journal of the Am erican  Medical

Association . 

Th e  st u d y ,  le d  b y  r e se a r ch e r s fr o m

Ha rva rd Medica l Sch ool, fou n d h igh  ra tes

of m a jor depressive episodes in  a ll segm en ts

o f th e  U.S. p op u la t ion . Th e resea rch ers

m ea su red th e severity a n d du ra tion  of de-

pression  in  m ore th a n  9,000 Am erica n s 18

yea rs o r  o ld er  a n d  lo o ked  a t  t h e  e ffect

m a jor depressive episodes h a d on  da ily a c-

tivities a n d trea tm en t received, if a n y. 

“Th is is th e first stu dy to a ssess clin ica l

sever it y  o f d ep ressio n  in  a  co m m u n ity

sa m ple,” sa id su rvey lea der Ron a ld Kessler,

Ha rva rd professor of h ea lth  ca re policy. 

“Crit ics h a ve su ggested  th a t  d ep res-

sion  wa s overestim a ted  in  ea rlier stu dies

b eca u se  o f m a n y p eo p le  with  m ild  d e-

p ression  bein g in clu ded even  th ou gh  th ey

rea lly don ’t n eed trea tm en t,” Kessler sa id .

“Bu t we bu ilt in  a  sta te-of-th e-a rt clin ica l

severity a ssessm en t ; a n d  we fou n d  th a t

th e m a jority of p eop le with  m a jor dep res-

sive ep isodes a re severe ca ses, a n d on ly a

sm a ll m in ority a re m ild  ca ses. Th e a ver-

a g e  p e r so n  w i t h  m a jo r  d e p r e s s i v e

ep isodes in  th e p a st yea r rep orted a n  a v-

era ge of 35 da ys wh en  th ey were u n a ble

to work or ca rry ou t oth er n orm a l a ctivi-

ties beca u se of th eir dep ression . 

“Th ese fin d in gs con firm  th a t  dep res-

sio n  is a n  en o rm o u s so cie t a l p ro b lem ,

both  in  term s of th e n u m ber of p eop le in -

volved a n d in  term s of clin ica l severity,”

Kessler sa id . 

Alth ou gh  m ost people reportin g depres-

sion  in  th e pa st 12 m on th s received som e

kin d of trea tm en t — a n  im provem en t over

ea rlier fin din gs — on ly on e in  five received

trea tm en t th a t m et m in im u m  sta n da rds of

a dequ a cy esta b lish ed  by th e Agen cy for

Hea lth  Ca re Policy a n d Resea rch . 

Th e resea rch ers fou n d th a t th is p rob-

lem  of in a dequ a te trea tm en t wa s du e to a

m ix  of in a ppropria te dosin g of a n tidepres-

sa n t m edica tion s on  th e pa rt of ph ysicia n s,

pa tien t discon tin u a tion  of trea tm en t, a n d

th e u se of u n proven  trea tm en ts ou tside th e

m edica l a n d m en ta l h ea lth  system . 

“Wh ile recen tly in crea sed trea tm en t is

en cou ra gin g, in a dequ a te trea tm en t is a  se-

riou s con cern ,” Kessler a n d h is co-a u th ors

wrote. “Em ph a sis on  screen in g a n d expa n -

sion  of trea tm en t n eed to be a ccom pa n ied

by a  pa ra llel em ph a sis on  trea tm en t qu a li-

ty im provem en t.”

Th e resea rch ers fou n d th a t m a jor de-

p ressive ep isodes a ffect  13 m illion  to  14

m illion  Am erica n  a du lts ea ch  yea r. 
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Few Depressed Americans Receive Adequate Treatment

Top 10 health 
risks for men
Each year millions of men

die of conditions that are by

and large preventable. The

current leading causes of

death in American men are:

1. Heart disease 

2. Cancer 

3. Stroke 

4. Accidents 

5. Chronic lower 

respiratory diseases 

6. Diabetes 

7. Influenza 

8. Suicide 

9. Kidney disease 

10. Chronic liver disease 

and cirrhosis.

From the May 2003 issue

of HealthQuest, newsletter of

the Mayo Clinic.



A tea m  led by scien tists a t th e Na tion a l

In s t i t u t e  o f D e n t a l  a n d  Cr a n io fa cia l

Resea rch  h a s crea ted a  m ou se m odel with

tooth  defects sim ila r to th ose of people with

den tin ogen esis im p erfecta  III. Th e m odel

will a llow scien tists to  lea rn  m ore a bou t

h ow th e h eredita ry disorder a rises a n d pro-

vid es a  too l fo r  d evelop in g  a n d  t est in g

trea tm en ts. Th e resea rch ers reported th eir

fin din gs in  th e Ju ly 4 issu e of th e Journal of

Biological Chem istry.

Dr. Ash ok Ku lka rn i a n d h is collea gu es

crea ted th e m ou se m odel by deletin g th e

den tin  sia loph osph oprotein  gen e, wh ich  is

th ou gh t to be respon sible for coordin a tin g

th e m in era liza tion  of a  tooth ’s den tin . Th e

a n im a ls’ teeth  sh owed discolora tion , la rge

pu lp  ca vities, a n d pu lp  exposu re. Deta iled

stu dies of th e teeth  revea led a bn orm a lities

in  th e den tin . 

“Our study sh ows th a t (th e gen e) p la ys

a  key role in  orch estra tin g th e p rocess of

den tin  m in era liza tion , or m a tu ra tion ,” sa id

sen ior a u th or Ku lka rn i, from  th e NIDCR

Fu n ct io n a l  Ge n o m ics Un i t  a n d  Ge n e

Ta rg e t in g  Fa cil i t y .  “Th is m o u se  m o d e l

sh ows for th e first tim e som e of th e m olecu -

la r even ts regu la ted by (th e gen e) th a t a re

in volved in  den tin  m in era liza tion .”

Den tin  form a tion  requ ires severa l steps:

First, den tin -form in g cells secrete th e p ro-

tein s th a t  m a ke u p  den tin ’s sca ffold in g.

Min era liza tion  occu rs a s den tin  h a rden s

wh en  ca lciu m  is deposited on to th is fra m e-

work. Th e a rea s th a t a re first to m in era lize

grow a n d th en  fu se to crea te on e ca lcified

m a ss th a t is th e m a tu re den tin .

Den tin ogen esis im p erfecta , cla ssified

in to th ree su btyp es, occu rs in  a bou t 1 in

8,000 n ewborn s in  th e Un ited Sta tes. Th e

teeth  ca n  b e b lu ish  o r  b rown ish  with  a

som ewh a t tra n slu cen t a ppea ra n ce. On  X-

ra y, th e teeth  a ppea r a s “sh ell teeth ,” with

a  la yer of en a m el, a  th in  la yer of den tin ,

a n d very la rge pu lp  ch a m bers. Beca u se of

th e u n sta b le den tin ,

th e en a m el ca n  sh ea r

o ff a n d  e x p o se  t h e

den tin , wh ich  cou ld  th en

w e a r  d o w n  t o  t h e  p u lp .

Most people severely a f-

fected with  den tin ogen -

esis im p erfecta  III a re

ca n d id a t e s  fo r

d e n t u r e s  o r  im -

p la n ts by a ge 30

d esp it e  d en ta l in -

terven tion .
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Mouse Model Mimics Human Dental Disorder

U p c o m in g  M e e t in g s
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Oct. 23-26 ADA Annual Session, San Francisco, (800) 232-1432.

Nov. 2-7 U.S. Dental Tennis Association Annual Meeting, Palm Desert, Calif.,

(800) 445-2524.

Nov. 8-9 International Conference on Evidence-Based Dentistry, Chicago,

j.ryley@elsevier.com.

Nov. 16-22 Annual Meeting of the United States Dental Golf Association,

Scottsdale, Ariz, (631) 361-7127, usdga@optonline.net.

Dec. 5-7 California Academy of General Dentistry Annual Meeting, San Diego,

(877) 408-0738, www.cagd.org.
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March 3-6 Academy of Laser Dentistry 11th Annual Conference, Palm Springs,

Calif., (954) 346-3776, www.laserdentistry.org.

April 15-18 CDA Spring Scientific Session, Anaheim, (916) 443-3382, Ext., 4470.

Sept. 8-11 International Federation of Endodontic Associations Sixth 

Endodontic World Congress, Brisbane, Queensland, Australia,

www.ifea2004.im.com.au.

Sept. 10-12 CDA Fall Scientific Session, San Francisco, (916) 443-3382, Ext. 4470.

Sept. 30-Oct. 3 ADA Annual Session, Orlando, Fla., (312) 440-2500.

To have an event included on this list of nonprofit association meetings, please send the

information to Upcoming Meetings, CDA Journal, P.O. Box 13749, Sacramento, CA 95853

or fax the information to (916) 443-2943.



n  t h e  Fe b r u a r y  i ssu e  o f t h i s

jo u rn al, co in cid en t  wit h  t h a t

m o n t h ’s  d e s ign a t io n  a s

N a t io n a l  C h i ld r e n ’s  D e n t a l

Health  Mon th , Dr. Jam es Crall

h igh ligh ted  dem ograph ic ch al-

len ges we face in  m eet in g th e h ealth

n eeds of Califo rn ia ch ild ren .1 Am on g

th e stat ist ics cited  by Dr. Crall were th e

followin g: 

■ A t o t al o f 4 .36  m illio n  lo w-in -

com e ch ildren  live in  Californ ia, repre-

sen t in g on e-sixth  of th e Un ited  States

total;

■ More th an  h alf of all Californ ia

sch o o l-aged  ch ild ren  h ave u n t reat ed

decayed teeth , a prevalen ce m ore th an

twice th e n ation al average; an d

■ Pr e sc h o o l  a n d  e l e m e n t a r y

sch oolch ildren  in  Californ ia h ave h igh -

er rates of caries th an  oth er age groups.

Un til such  t im e as effective preven -

t ive m easu res again st  caries are u n i-

form ly available an d practiced, prim ary

care den tists in  Californ ia will bear th e

burden  of treatin g caries an d its sequel-

lae in  th ese ch ildren . 

Dr. Crall a lso  co m m en t ed  o n  t h e

availability of den tal person n el in  th e

state, th eir d istribu t ion , an d  th eir par-

t icipat ion  in  th e Medicaid  (Den t i-Cal)

p rogram . Besides such  barriers to  care

as th e m aldistribu tion  of den tists in  th e

st a t e ,  lo w  M ed ica id  re im b u rsem en t

rates for t reatm en t , an d  a state deficit

with  poten t ially d ire con sequen ces for

th e public oral h ealth  care delivery sys-

tem , m an y den tists h arbor reservation s

abou t  t reat in g ch ildren . Th ese reserva-

t io n s a re o ft en  lin ked , n o t  w it h  t h e

n ecessary den tal p rocedures to  be per-

form ed , bu t  with  con cern s pertain in g

t o  m ed ica l co n d it io n s ch ild ren  m ay

h ave an d  beh avio ral ch allen ges t h ey

m ay p ose. Th e cen t ral th em e for th is

m on th  is “Th e Non den tal Man agem en t

o f Pe d ia t r i c  D e n t a l  Pa t ie n t s . ”  I t  i s

h oped  th at  th e in form at ion  p resen ted

on  th is subject  will h elp  im prove access

t o  care by en ab lin g m o re d en t ist s t o

t reat  a wider variety of ch ild ren  m ore

effectively an d safely.

Th ree art icles in  th is issu e, by Dr.

Arth ur Friedlan der an d colleagues, d is-

cuss specific d isorders th at  raise beh av-

io ral m an agem en t  issu es fo r d en t ist s

an d  req u ire  sp ecific  ad ju st m en t s t o

d en t al care. Th e first  p ap er d escribes

th e m ed ical m an agem en t  an d  d en t al

im plication s of at ten tion -deficit  h yper-

activity d isorder. Th is con dit ion , part ic-

u larly com m on  in  m ales, is believed to

be th e m ost  com m on  n eurobeh avioral

d isorder am on g sch ool-aged  ch ild ren .

Den t ists can  p rovide th e fu ll ran ge of

den tal services for th ese pat ien ts with

ap p ro p riat e co n su lt a t io n  an d  reco m -

m en dation s detailed  in  th is paper.

Th e seco n d  art icle by Fried lan d er

an d associates reviews th e den tal patien t

with  au t ism . Au t ism  is a n eu robeh av-

io ral an d  cogn it ive d iso rd er th at  p re-

sen ts sign ifican t ch allen ges to both  pa-

tien t an d caregivers, especially in  social

set t in gs. With  an  apparen tly sustain ed

in crease in  prevalen ce over th e past two

The Nondental Management 

of Pediatric Dental Patients
John A. Yagiela, DDS, PhD

CDA

I

I n t r o d u c t i o n

decades, autism  will con tin ue to evolve

as a growin g ch allen ge for den tists.

Fragile X, Rett, an d Prader-Willi syn -

drom es are described in  th e th ird article

by Friedlan der an d colleagues collective-

ly as th e m ost com m on  in h erited gen et-

ic d isorders lead in g to  m en tal retarda-

tion . Den tal m an agem en t of th ese in di-

viduals requires a workin g kn owledge of

th e m edical an d beh avioral deficits th ey

pose an d h ow den tal care can  be m odi-

fied to accom m odate th em .

Drs. Clarice Law an d Steph en  Blain

review, in  th e fou rth  paper of th is se-

ries, n on ph arm acologic beh avior m an -

agem en t  st ra t egies t h a t  h ave p ro ved

u sefu l in  t reat in g you n g ch ild ren  an d

older pat ien ts with  varyin g degrees of

developm en tal delay. Alth ough  “preco-

op erat ive” ch ild ren  an d  th e m ore se-

verely ret ard ed  p at ien t s m ay req u ire

con scious sedation  or gen eral an esth e-

sia for even  m in im ally in vasive proce-

dures, a fun dam en tal un derstan din g of

th e determ in an ts th at  in fluen ce patien t

beh avior p erm its th e den t ist  to  select

an d  u se beh avior m an agem en t  st rate-

gies appropriate for specific patien ts.

It  is expected th at  subsequen t issues

of th e Journal will fu rth er review m ed-

ical issues surroun din g th e treatm en t of

pediatric den tal patien ts.

Referen ces /  1 . Crall JJ, Californ ia ch ild ren  an d

oral h ealth : Tren d s an d  ch allen ges. J Calif  Dent

Assoc 31:125-8, 2003.

Contributing Editor /  Joh n  A. Yagiela, DDS, is pro-

fessor an d ch air of diagn ostic an d surgical scien ces,

UCLA Sch ool of Den tistry, an d professor of an esth e-

siology, David Geffen  Sch ool of Medicin e at UCLA.
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t ten t ion -deficit  h yperact iv-

ity d isorder is a lifelon g be-

h avioral illn ess th at  o ften

b eco m es ap p aren t  b efo re

age 7. Classified  in n u m er-

ab le ways (m en tal illn ess,

n eurodevelopm en t  d isorder, n europsy-

ch ological d isorder, beh avioral illn ess),

ADHD is ch aracterized  by a persisten t

pattern  of in at ten tion  an d/or h yperac-

t iv i t y  a n d  im p u lsiv i t y  t h a t  im p a ir s

sch ool an d  occupation al act ivit ies an d

social in teraction s.1

In at ten t ion  is eviden t  in  p resch ool-

ers with  ADHD wh en  th ey ap p ear t o
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A B S T R A C T

Attention-deficit hyperactivity disorder is considered to be the most common neu-

robehavioral disorder among school-aged children. Children who have ADHD 

exhibit symptoms of inattention, hyperactivity, and impulsivity that are extreme for

their age. These symptoms adversely affect academic performance, vocational

success, and social-emotional development. The disorder is usually treated with

stimulant medications, but on occasion antidepressants and certain antihyperten-

sive agents are used. Dentists caring for individuals with ADHD must be familiar

with the manifestations of the disease and its associated features so they can gar-

ner the maximum level of cooperation from the patient. They must also be familiar

with the drugs used to treat the disorder because many of these pharmaceuticals

cause adverse orofacial and systemic reactions and may interact with dental ther-

apeutic agents.

A

A D H D

The Pathophysiology, Medical

Management, and Dental Implications

of Children and Young Adults Having

Attention-Deficit Hyperactivity Disorder 
Arthur H. Friedlander, DDS; John A. Yagiela, DDS, PhD; Victoria I. Paterno, MD; and Michael E. Mahler, MD



be daydream in g an d  wh en  th ey seem

n o t  t o  l ist en  o r  h ea r  w h a t  w as ju st

sa i d .  As  t h e y  g e t  o l d e r  a n d  e n t e r

sch oo l, class work is d on e carelessly,

an d  h om ework is p erfo rm ed  with ou t

co n sid ered  t h o u gh t . Ho m ewo rk m ay

also  go  u n com pleted  becau se of th eir

in ab ilit y to  p ersist  with  th e t ask an d

th eir easy d ist ract ibility by such  th in gs

as a  car h on kin g ou t sid e o r st u d en t s

talkin g in  th e n ext  room . As teen agers

an d  youn g adu lts, th ey avoid  tasks re-

qu irin g sustain ed  m en tal effort  an d  or-

gan izat ion al skills an d  are often  forget-

fu l (e.g., m issin g appoin tm en ts). In  so-

cial situat ion s, in at ten t ion  is expressed

as th ey ap p ear d ist racted  du rin g con -

versat ion s or do n ot  follow th e ru les of

gam es an d  act ivit ies.

H y p e r a c t i v i t y  i s  e v i d e n t  i n

p resch oolers wh en  th ey appear to  run

co n t in u ally back an d  fo rt h , ju m p  o r

clim b on  fu rn itu re, an d  h ave d ifficu lty

part icipat in g in  seden tary group  act ivi-

t ies su ch  a s l ist en in g t o  a  st o ry .  As

th ey get  o lder an d  en ter sch ool, th ey

h ave d ifficu lty rem ain in g seated , fid -

get  with  objects, tap  th eir h an ds, an d

sh ake  t h e ir  fee t  o r  legs ex cessive ly .

Th ey also  often  get  up  from  th e table

wh en  doin g h om ework, walk arou n d ,

an d  talk excessively. As teen agers an d

youn g adu lts, th ey h ave d ifficu lty en -

gagin g in  q u ie t  a ct iv it ies an d  co m -

p lain  of feelin g rest less.

Im pulsivity m an ifests in  youn g ch il-

d ren  as im p at ien ce an d  d ifficu lt y in

wait in g th eir tu rn . In  sch ool, ch ildren

with  ADHD b lu rt  ou t  an swers befo re

q u est io n s h ave b een  co m p let ed , fre-

quen tly in terrupt th eir classm ates, an d

fail to listen  to direction s. As teen agers

an d youn g adults th ey in terrupt oth ers

excessively, grab  ob ject s from  o th ers,

an d en gage in  poten tially dan gerous ac-

t ivit ies with ou t  con siderat ion  of possi-

ble con sequen ces (e.g., repeatedly clim b

to precarious posit ion s or ride a skate-

board over extrem ely rough  terrain ).

In  add it ion  to  th e beh avioral p rob-

le m s e n co u n t e r e d  a t  sch o o l ,  t h e se

ch ild ren  also  often  h ave learn in g d is-

a b i l i t i e s  i n  r e a d in g ,  sp e l l i n g ,  a n d

m ath .2 Som e also  h ave p roblem s ver-

b ally exp ressin g t h em selves an d  u n -

d erst an d in g w h a t  o t h ers h ave  sa id .

Th is deficit  o ften  resu lt s in  th eir h av-

in g a  lo w  sch o la st ic  a vera ge ,  b e in g

h eld  back in  sch o o l, an d  grad u at in g

fro m  h igh  sch o o l a t  a  ra t e  (6 8  p er -

ways yellin g at  th em  an d  ascribe it  to

m ean n ess, n ot realizin g th at  wh at th ey

do elicits th e yellin g. Sim ilarly, fam ily

relat ion sh ips su ffer because oth ers be-

lieve th at  th e beh aviors associated with

ADHD are deliberate or m erely sign s of

lazin ess.6,7

Th e d iagn osis of ADHD is based  on

a  b eh av io ra l  h ist o ry  o b t a in ed  fro m

p aren t s/ caret akers an d  t each ers, an d

m ed ica l ,  p sych o lo gica l ,  a n d  ed u ca -

t io n a l  t e st s. 8 To  a ssist  p a ren t s a n d

o th er resp on sib le p art ies in  id en t ify-

in g t h e  a fo rem en t io n ed  sym p t o m s,

th ey are often  asked  to  fill ou t  sym p-

tom  ch eck list s or stan dard ized  rat in g

scales, su ch  as t h e Ach en bach  Ch ild

Beh avio r  C h eck List .9 Th e clin ician

th en  weigh s th e reliability an d  valid i-

t y o f t h e h ist o rian s, elicit s in fo rm a-

t ion  abou t  m od ifyin g circu m stan ces,

exp lo res alt ern at ive exp lan at io n s fo r

t h e  p resen ce o f t h e  sym p t o m s (i.e . ,

b ip o lar d isord er, learn in g d isab ilit ies,

an x iet y , G illes d e la  To u ret t e’s syn -

d rom e), an d  th en  arrives at  th e d iag-

n osis. Th ere are n o  specific m ed ical or

labo rat o ry t est s availab le t o  co n firm

th e d iagn osis.10

Epidemiology
Th e prevalen ce of ADHD is est im at-

ed to be between  3 percen t an d 5 per-

cen t in  sch ool-aged ch ildren , with  boys

ou tn u m berin g girls by a 3:1 rat io .11,12

M o st  ch i ld ren  (6 0  p e rcen t ) ex h ib i t

sym ptom s of both  in atten tion  an d h y-

peractivity-im pulsivity. However, in  ap-

proxim ately 25 percen t  of in d ividuals,

in at ten t ion  is th e p redom in an t  sym p-

tom ; an d it  is often  accom pan ied by re-

d u ced  sp eed  in  co gn it ive p ro cessin g

an d  respon d in g.13,14 In  th e rem ain in g

15 percen t of in dividuals, h yperactivity

an d  im p u lsivity are th e p red om in an t

sym ptom s; an d  th ey are accom pan ied

on  occasion  (usually in  m iddle sch ool

or h igh  sch ool) by abuse of alcoh ol an d

illicit  substan ces.15
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cen t ) far below th e n at ion al average

(95  p ercen t ).3 Sp eech  p ro b lem s, re-

du ced  stam in a an d  st ren gth  in  ph ysi-

ca l fit n ess t est s,  m o t o r  in co o rd in a -

t io n , an d  a  p red isp o sit io n  fo r  acci-

den tal in ju ry are also  m ore p revalen t

in  th ese ch ild ren  th an  in  th ose with -

o u t  t h e  d iso rd er .  Acad em ic fa ilu res

an d  skill deficit s often  lead  to  dem or-

alizat ion  an d  poor self-esteem .4,5

Sym ptom s of ADHD are usually ex-

acerbated by stress, by un structured sit-

u at ion s, by grou p  sit u at ion s, an d  by

d em an d s fo r  co m p lex  p erfo rm an ce.

M an y  ch ild ren  w it h  ADH D a re  n o t

cogn izan t of th eir deficits an d h ave lit-

t le in sigh t ; t h ey are on ly aware t h at

th eir teach ers an d/or classm ates are al-

They are only 
aware that their
teachers and/or
classmates are 
always yelling 

at them and ascribe 
it to meanness, 

not realizing that
what they do elicits

the yelling.

A D H D
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(with  essen tially iden tical gen es) h as a

greater th an  90 percen t ch an ce of h av-

in g th e d isorder. Th e d izygotic (frater-

n al) twin  of a ch ild  with  ADHD (wh o

sh ares h alf of th e gen es) h as a 33 per-

cen t  ch an ce o f d evelo p in g ADHD.20

Sib lin gs an d  first -d egree rela t ives o f

ch ild ren  w it h  AD H D  a re  five  t im es

m ore likely to suffer th e d isorder th en

are n on relatives. 

Associated Disorders and Risk
Factors

A substan t ial port ion  (greater th an

40 percen t) of ch ildren  with  th e com -

b in ed  fo r m  o f AD H D  a n d  t h e  t y p e

wh ose predom in ate sym ptom  is h yper-

act iv it y-im p u lsivit y  a lso  su ffer  fro m

opposit ion al defian t  d isorder. ODD is

ch aracterized  by a recurren t  pat tern  of

n egat ivist ic (resen tfu l), defian t  (argues

wit h  ad u lt s), d iso b ed ien t  (refu ses t o

com ply with  adu lts’ requests), an d  h os-

t ile (sp itefu l an d  vin d ict ive) beh avior

toward  au th ority figu res. Large n u m -

bers (25 percen t) of ch ild ren  with  th e

com bin ed  form  of ADHD an d th e type

wh ose predom in an t  sym ptom  is h yper-

act ivity-im pulsive also su ffer from  con -

duct  d isorder. CD m an ifests as a repet i-

t ive an d  persisten t  pat tern  of beh avior

in  wh ich  th e basic righ ts of o th ers or

m ajor societal ru les are vio lated  (e.g.,

aggression  to people an d  an im als, an d

d e s t r u c t i o n  o r  t h e f t  o f  p r o p e r t y ) .

ADHD an d CD m ay also in teract  to  af-

ford  a h igh er risk for substan ce abuse

th an  eith er d isorder alon e.16 Boys are

twice as likely as girls to  su ffer eith er

ODD or CD.17 Th e beh avio rs seen  in

both  of th ese accom pan yin g d isorders

p robably arise becau se ADHD im pairs

th e ability of th ese in d ividuals to  self-

regu la t e  m o o d  st a t es like an ger  an d

h ost ility. Approxim ately 18 percen t  of

in d ivid u als wit h  ADHD also  d evelo p

d ep ressio n  (seen  m o re co m m o n ly in

th e com bin ed  an d  in at t en t ive typ es),

25  p ercen t  h ave an  an xiet y d iso rd er

(seen  m ain ly in  th e in at ten t ive type),

an d  30 percen t  h ave a learn in g d isor-

der (also m ost  com m on  in  th e in at ten -

t ive type).18

Genetics and Etiology
Th e exact  cau se of ADHD rem ain s

u n kn own , alth ou gh  m ost  h yp o th eses

focu s on  abn orm al b rain  fu n ct ion  o f

ge n e t ic  o r ig in . 1 9 Th e  m o n o zy go t ic

(iden tical) twin  of a ch ild  with  ADHD

Many of the 
mechanisms believed

responsible for 
the symptoms 
of ADHD have 
recently been 

identified by brain
imaging studies 

and responses to
medication.

Th e fath ers of ch ildren  with  ADHD

h ave h igh  rates of alcoh olism , an t iso-

cial person alit ies, m ood disorders, an d

an xiety d isorders, an d  th ey likely su f-

fered as ch ildren  from  ADHD, ODD, or

CD.21 In  fact , approxim ately on e-th ird

of th ese m en  st ill su ffer from  ADHD,

with  t h e m ost  p rom in en t  sym p tom s

bein g rest lessn ess, d ist ract ib ility, an d

im p u lsivity. Th e m oth ers o f ch ild ren

w it h  ADH D o ft en  ex h ib it  Br iq u et ’s

syn d rom e, wh ich  is ch aracterized  by

alcoh olism  an d m ultip le som atic com -

plain ts seem in gly related to an xiety or

oth er psych ological factors. Oth er an x-

iety d isorders an d  depression  are also

rife with in  th ese fam ilies.

Man y of th e m ech an ism s believed

r e sp o n s ib l e  fo r  t h e  sy m p t o m s o f
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An t id ep ressan t s are p rescribed  fo r

ch i ld r e n  w i t h  AD H D  w h o  r e sp o n d

poorly to st im ulan ts, experien ce un ac-

cep t ab le  sid e effect s,  o r  h ave severe

con com itan t  d isorders such  as depres-

sion , an xiety, o r a t ic d iso rd er.44 Th e

t ricyclic an t id ep ressan t s h ave p roved

m ost  effect ive, specifically th ose TCAs

(e .g. ,  d esip ram in e  an d  im ip ram in e)

th at  in crease con cen tration s of n orepi-

n ep h rin e in  th e syn ap t ic cleft . Th ese

m edication s are part icu larly effective in

relievin g in atten tion  an d h yperactivity

but m ay n ot address im pulsivity. Use of

TCAs (especially im ipram in e) is associ-

ated with  sign ifican t an tich olin ergic ef-

fects (e.g., dry m outh  an d con stipation )

an d postural h ypoten sion . Th e atypical

an t idep ressan t  bu p rop ion  is also  u sed

to treat  ADHD an d is also especially ef-

fective in  relievin g in atten tion  an d h y-

p e r a c t iv i t y  b u t  n o t  im p u l s iv i t y .

Bu prop ion ’s th erapeu t ic effect  derives

from  its ability to in crease th e con cen -

t r a t io n s  o f  n o r e p in e p h r in e  a n d

dopam in e in  th e syn ap t ic cleft .45 Th e

prin cipal dose-depen den t toxic effect  of

bu p rop ion  is st im u lat ion , wh ich  m ay

lead to an xiety, agitat ion , an d seizures.

Oth er side effects from  bupropion  th er-

apy in clude fatigue, dry m outh , in som -

n ia, h eadach e, n ausea, vom it in g, con -

stipation , an d skin  rash . 

Wh en  eith er a TCA or bupropion  is

prescribed for ADHD, it  is often  accom -

p an ied  by clon id in e o r gu an facin e —

cen trally act in g α
2
-adren ergic agon ists

used to con trol h yperten sion  — wh ich

are specifically effect ive in  con trollin g

im pu lsivity an d  aggressivity.46,47 Th ese

agen ts m ay be effect ive in  ADHD be-

cause th ey alter th e act ivity of n orepi-

n e p h r in e  in  t h e  lo c u s  c e r u le u s . 4 8

System ic side effects in clude sedat ion ,

depression , an d possibly h ypoten sion . 

At o m o x e t in e ,  a n  a n t id ep ressa n t

m ed icat ion  th at  select ively raises th e

co n cen t ra t io n  o f n o rep in ep h rin e in

t h e  syn ap t ic  cleft ,  w as ap p ro ved  in

an d  n orep in eph rin e in  th e brain  stem ,

m idbrain , an d  fron tal cortex, th ereby

in creasin g t h e ch ild ’s at t en t ion  sp an

an d  con cen t rat ion  ab ilit y an d  red u c-

in g h yperact ivity an d  im pu lsivity.35-38

Th ese m edicat ion s also  im prove acade-

m ic perform an ce (sh ort -term  m em ory,

r e a c t io n  t im e ,  m a t h  co m p u t a t io n ,

p r o b le m -so lv in g ,  t a sk  p e r s i s t e n ce ,

h an dwrit in g), fin e m otor speed , coor-

d in at ion , paren t-ch ild  in teract ion s, so-

cial an d  classroom  beh avio rs, aggres-

sion , opposit ion ality, m ood , an d  peer

re la t io n s. 3 9 ,4 0 In  a d d i t io n ,  ch i ld ren

with  ADHD wh o are t reated  with  st im -

u la n t s a r e  le ss l ike ly  t o  a b u se  su b -

ADHD h ave recen t ly been  iden t ified  by

brain  im agin g studies an d  respon ses to

m ed icat ion . An atom ic b rain  im agin g

stud ies h ave sh own  th at  m ost  youn g-

st ers wit h  t h e d iso rd er  h ave sm aller

total cerebral volum es an d  specific sig-

n ifican t  red u ct ion s in  bo th  gray an d

w h it e  m a t t er  in  t h e  fro n t a l lo b es.2 2

Fu n ct ion al brain  im agin g stu d ies also

dem on strate th at  th ese ch ildren  exh ib-

it  red u ced  glo b a l act iva t io n  an d  re-

duced  local act ivat ion  of th e basal gan -

g l i a  a n d  a n t e r io r  f r o n t a l  lo b e . 2 3 ,2 4

Th ese areas o f th e brain  are in vo lved

with  execu t ive fu n ct ion s, su ch  as im -

pu lse con tro l (self-regu lat ion ), organ i-

zat ion  an d  p lan n in g, sustain ed  goal d i-

rected  act ivit ies, an d  socially resp on -

sive beh avior.25 Th e adm in ist rat ion  of

st im u lan t  m ed icat ion s act ivates th ese

areas.26 An  im b alan ce o f t h e n eu ro -

t ra n sm it t e r s d o p a m in e  a n d  n o rep i-

n ep h rin e in  t h e p refro n t a l co rt ex  o f

th e brain  is also believed  by som e to be

respon sible for such  sym ptom s as in at-

ten t ion , lack of alertn ess, an d  im paired

p lan n in g an d  workin g m em ory.27 Th e

adm in ist rat ion  of st im u lan ts an d  cer-

tain  t ricyclic an t idepressan ts appears to

in crease th e act ivit ies of th ese n eu ro-

tran sm it ters in  th e brain , th ereby am e-

liorat in g th ese sym ptom s.28,29

Medical Management
M a n a g e m e n t  o f  AD H D  a l m o s t  

a lw a y s  in c lu d e s  p h a r m a c o t h e r a p y

an d  m ay also  in clu d e beh avior th era-

p y . 3 0 , 3 1 St i m u l a n t  m e d i c a t i o n s

(m eth ylp h en id ate, am p h etam in e an d

d ext ro am p h et am in ea) are m o st  co m -

m o n l y  u se d  (7 5  p e r c e n t )  t o  t r e a t

ADHD in  ch ild ren .32 In  fact , it  is est i-

m a t ed  t h a t  3  m il l io n  ch i ld ren  (in -

clu d in g 1 .2  p ercen t  o f t h e p resch oo l

p o p u la t io n ) an d  ad o lescen t s in  t h e

Un it ed  Stat es t ake th ese m ed icat ion s

d aily.33,34

Stim u lan t  m edicat ion s in crease th e

a ct ive  co n cen t ra t io n s o f d o p a m in e

These medications
are particularly 

effective in 
relieving inattention

and hyperactivity
but may not address

impulsivity.

st an ces (t o b acco ,  o t h er  st im u lan t s,

glu e in h alan t s, op io id s) an d  alcoh o l

th an  are peers wh o h ave th e d isorder

bu t  rem ain  un m edicated .41,42 Som e re-

sea rch ers h ave a lso  p o st u la t ed  t h a t

st im u lan t  con t ro l o f t h e co re ADHD

sy m p t o m s p e r m i t s b e h a v io r a l  a n d

p sych o lo gica l t rea t m en t s t o  ad d ress

m o re effect ively  t h e  lea rn in g p ro b -

lem s, red u ced  so cia l skills,  an d  lo w

self-esteem  th at  are refractory to  m ed-

icat ion . St im u lan t  m edicat ion s are ef-

fect ive in  75 percen t  to  95 percen t  of

p at ien t s an d  o ft en  lead  t o  im p ro ve-

m en ts th at  perm it  n orm al beh avior.43

Side effects are u sually m ild  an d  con -

sist  o f sligh t  e leva t io n s in  d iast o lic

an d  systolic blood  p ressu re an d  pu lse

rat e, an orexia an d  weigh t  lo ss, sleep

d istu rban ces, an d  t ran sien t  m otor t ics. 

A D H D
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T a b le  1

Drugs Commonly Used to Treat ADHD and Their Adverse Systemic Side Effects and Interactions

With Dental Therapeutics

Drug (trade name) Other common usage Side effects and interactions

Amphetamine and Narcolepsy Do not use or prescribe meperidine; danger of hypotension 
dextroamphetamine and respiratory collapse.
(Adderall) Use vasoconstrictors with caution, in low doses and with careful aspiration.

May potentiate central nervous system stimulation caused by large doses 
of propoxyphene.
Anorexia and reduced weight gain in children.
Potentiates arrhythmogenic effects of tricyclic antidepressants.

Atomoxetine None Use associated with elevated blood pressure and pulse.
(Strattera) Avoid levonordefrin; use epinephrine with caution, 

in low doses, and with careful aspiration.
Propoxyphene increases the stimulant effect of atomoxetine.

Bupropion Antidepressant, May cause central nervous system stimulation, including agitation, anxiety, 
(Wellbutrin, Zyban) smoking cessation and seizures.

Increased seizure activity when concurrently administered with tricyclic 
antidepressants.

Clonidine Antihypertensive Increases sedation of other central nervous system depressants.
(Catapres) May cause cardiac arrhythmias and orthostatic hypotension.

Desipramine Antidepressant Avoid levonordefrin; use epinephrine with caution, in low doses, and 
(Norpramin) with careful aspiration.

Increases sedation of other central nervous system depressants.
May cause orthostatic hypotension.
Causes antimuscarinic effects.

Dextroamphetamine Narcolepsy Do not prescribe meperidine; danger of hypotension and respiratory collapse.
(Dexedrine) Use vasoconstrictors with caution, in low doses, and with careful aspiration.

May potentiate central nervous system stimulation caused by large doses 
of propoxyphene.
Anorexia and reduced weight gain in children.
Potentiates arrhythmogenic effects of tricyclic antidepressants.

Guanfacine Antihypertensive Increases sedation of other central nervous system depressants.
(Tenex) May cause orthostatic hypotension.

Imipramine Antidepressant Avoid levonordefrin; use epinephrine with caution, in low doses, and 
(Tofranil) with careful aspiration.

Increases sedation of other central nervous system depressants.
May cause cardiac arrhythmias and orthostatic hypotension.
Causes antimuscarinic effects.

Methylphenidate Central nervous system May rarely cause thrombocytopenia, leukopenia, and anemia.
(Ritalin, Concerta, Methylin, stimulant Use vasoconstrictors with caution, in low doses, and with careful aspiration.
Metadate) Anorexia and reduced weight gain in children.

Potentiates arrhythmogenic effects of tricyclic antidepressants.
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T a b le  2

Orofacial Findings and Dental
Management Implications

Min o r p h ysica l an o m alies o f t h e

orofacial region  are th e m ost frequen tly

r ep o r t ed  b io lo gica l  a b n o rm a l i t y  in

ADH D. Th ese  an o m alies a re  t erm ed

“m in or” because th ey rarely p resen t  a

co sm et ic  co n ce rn .  Prev a len ce  r a t e s

h ave n ot  been  determ in ed, bu t  h yper-

t e lo r ism  (w id e sp acin g o f t h e  eyes),

h igh ly arch ed  p alate an d  low-set  ears

are m ost com m on ly reported.56

Orofacial in jury is also com m on  be-

cau se ch ild ren  wit h  t h e d iso rd er are

con stan t ly run n in g an d  clim bin g, an d

occasion ally fallin g.57 However, in juries

to ch ildren  with  ADHD are n ot always

acciden tal. A h yperactive ch ild  is five to

seven  t im es m ore likely to suffer ph ysi-

cal abuse from  a paren t th an  is a ch ild

to  be m ore “n atu ral” an d  free o f t h e

st igm a associated  with  st im u lan ts an d

an t idep ressan ts. Pract it ion ers of th ese

a r t s o ft en  reco m m en d  ad d it ive-free

d iet s an d  low- o r n o-su gar d iet s (e.g.,

Ka i se r -Pe r m a n e n t e  d i e t ,  Fe i n g o l d

d iet ). Th ey a lso  reco m m en d  su p p le-

m en t in g t h e  d ie t  w it h  ch a m o m ile ,

k a v a  k a v a ,  a n d  v a l e r i a n  fo r  t h e i r

sed at ive effect s, o r gin gko  b iloba an d

gin sen g to  im p rove learn in g, m em o-

ry, an d  cogn it ion . Megavit am in  th er-

a p y  (sp e c i f ica l ly  i r o n ,  p y r id o x in e ,

zin c ,  a n d  m a gn esiu m ),  gu id ed  im -

agery, b io feed b ack, an d  m assage are

also  u sed  by th ese com p lem en tary/ al-

t e rn a t ive  m ed icin e  p ra ct i t io n ers t o

t r ea t  t h e  d iso rd e r .  Th ese  in t e rv en -

t ion s are n o t  su p p ort ed  by evid en ce-

based  stu d ies.53-55

Adverse Orofacial Reactions to Drugs Used to Treat ADHD

Drug Xerostomia Sialorrhea Dysphagia Sialadenitis Dysgeusia Stomatitis
(trade name)

Amphetamine and yes no no no yes no
dextroamphetamine
(Adderall)

Atomoxetine yes no no no no no
(Strattera)

Bupropion yes no no no yes yes
(Wellbutrin, Zyban)

Clonidine yes no yes yes no no
(Catapres)

Desipramine yes no no yes yes no
(Norpramin)

Dextroamphetamine yes no no no yes no
(Dexedrine)

Guanfacine yes no no no yes no
(Tenex)

Imipramine yes no no yes yes yes
(Tofranil)

Methylphenidate yes no no no no no
(Ritalin, Concerta, 
Methylin, Metadate)

Novem ber 2002 by th e Un it ed  States

Food  an d  Drug Adm in ist rat ion  for th e

t reatm en t  of ADHD in  ch ild ren . It  ap -

pears to  im prove all th ree of th e core

sym p tom s of ADHD, n am ely in at ten -

t io n , h yp eract ivit y, an d  im p u lsivit y.

Its u se is associated  with  an  in crease in

b lo o d  p ressu re an d  p u lse, d ecreased

a p p e t i t e ,  w e igh t  lo ss,  t i r ed n ess,  fa -

t igue, an d  sleep  d istu rban ce.49,50

Beh avior th erap y in vo lves p rovid -

in g reward s (p o sit ive rein fo rcem en t )

fo r  d em o n st ra t in g d esired  b eh avio rs

(e .g . ,  im p ro v in g re la t io n sh ip s w it h

p aren t s an d  sib lin gs, im p ro vin g vo l-

u m e  o f co m p le t ed  sch o o l  w o rk ) o r

c o n se q u e n c e s  (n e ga t iv e  r e in fo r c e -

m en t ) fo r  fa ilu re  t o  m eet  t h e go a ls.

Rep et it ive ap p licat ion  o f t h e reward s

an d  con sequen ces h as been  sh own  by

a few in vest igators to  p rom ote posit ive

beh avior of ch ild ren  with  ADHD.51 To

m axim ize th e effect ivn ess of beh avior

t h e ra p y ,  i t  is o ft en  co m b in ed  w it h

p aren tal t rain in g an d  fam ily th erap y.

Pa ren t s a re  t a u gh t  h o w  t o  give  t h e

ch ild  clear in st ru ct ion s, t o  p osit ively

re in fo rce  go o d  b eh a v io r ,  t o  ign o re

so m e b eh avio rs, an d  t o  u se p u n ish -

m en t  (such  as “t im e-ou ts”) effect ively.

Fam ily th erap y in vo lves t each in g th e

fam ily h ow to  n egot iate an d  solve as a

coh esive u n it  th e p roblem s of raisin g

an d  m an agin g th e ch ild . 

Sp ecia lized  ed u cat io n  t ech n iq u es

are o ft en  req u ired  t o  assist  ch ild ren

with  ADHD, becau se m ore th an  on e-

t h i r d  o f t h e m  h a v e  a  co -o ccu r r in g

learn in g d isorder. Th ese tech n iques in -

clu d e in creased  st ru ctu re, p red ictab le

rou t in e, learn in g aid s, resou rce room

tim e, an d  h om ework ch ecked  by par-

en ts an d  teach ers.52

Th e paren ts of ch ildren  with  ADHD

o ft en  (60  p ercen t ) t u rn  t o  “co m p le-

m en t ary” (u sed  in  ad d it io n  t o  t rad i-

t ion al th erap y) o r “alt ern at ive” (u sed

as a rep lacem en t  for t rad it ion al th era-

py) m ed icin e because th ey perceive it

A D H D
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in  th e gen eral popu lat ion .58-63 A good

h istory obtain ed from  th e paren t/care-

taker an d  a separate in form al on e ob-

tain ed  from  th e ch ild  is vit al fo r th e

correct  d iagn osis. 

Provision  o f com p reh en sive d en -

t al care t o  ch ild ren  u n d er t reatm en t

for ADHD u su ally req u ires on ly m in i-

m a l m o d ifica t io n  b ecau se  t h eir  b e-

h avior in  th e den tal office often  does

n ot  d iffer sign ifican t ly from  peers free

o f t h e  d isea se .  Th e  st a n d a rd  “ t e l l -

sh ow-d o” t ech n iq u e is very effect ive

fo r you n g ch ild ren  with  ADHD. Th e

t ech n iq u e in st ills t ru st ,  fo cu ses t h e

ch ild ’s a t t en t io n  o n  t h e p ro ced u res,

a n d  st im u la t e s co o p e ra t iv e  b eh a v -

ior.64 Den tal appoin tm en ts sh ou ld  be

sc h e d u l e d  i n  t h e  m o r n i n g ,  w h e n

th ese ch ild ren  are least  fat igu ed , m ost

a t t en t iv e ,  a n d  b est  a b le  t o  r em a in

seat ed  in  t h e d en t al ch air . Mo rn in g

appoin tm en ts are also  app rop riate be-

cau se m ost  m ed icat ion  regim en s are

d esign ed  fo r t h e m axim u m  d ru g ef-

fect  (en h an ced  cogn it ion  an d  beh av-

ior) to  occu r du rin g th e early part  of

th e sch ool day.

Com plian ce with  an  age-appropriate

h om e care regim en  is difficult for som e

of th ese ch ildren .65 Un derstan din g an d

adh eren ce are en h an ced wh en  colorful

or h igh ly stim ulatin g education al m ate-

rials are em ployed, an d in struction s are

sim plified an d repeated n um erous tim es

d u rin g t h e d en t a l t rea t m en t  v isit .66

Em p h asis sh ou ld  be p laced  u p on  th e

b r u sh in g  o f t e e t h  r a t h e r  t h a n  t h e

sp ecifics o f a  b ru sh in g t ech n iq u e.67

Com plian ce m ay be en h an ced by h av-

in g th e paren ts reward (sm all am oun ts

of m on ey) th e ch ild each  tim e h e or sh e

in it iates an d com pletes a tooth  brush -

in g episode.68

Man y of th e m ed icat ion s u sed  to

t rea t  AD H D h a ve  a d verse  o ro fa cia l

side effect s (Table 1 ).69,70 Th e st im u -

l a n t s  m e t h y lp h e n id a t e ,  a m p h e t a -

m in e, an d  d ext ro am p h et am in e m ay

cau se xerostom ia; an d  u se of th e lat -

ter two m ed icat ion s is also  associated ,

o n  o ccasio n , wit h  lo ss o f sm ell an d

tast e acu ity. Th e an t id ep ressan t s d e-

sip ram in e, im ip ram in e, an d  bu p rop i-

on  m ay cau se xerostom ia an d  dysgeu -

sia  (a lt ered  t ast e sen sat io n ). Th e α
2
-

a d r e n e r g ic  a go n ist s  c lo n id in e  a n d

gu a n fa c in e  m a y  ca u se  x e ro st o m ia ,

w i t h  t h e  fo r m e r  m e d i c a t i o n  a l so

b e i n g  o c c a s i o n a l l y  i m p l i c a t e d  i n

p a r o t i d  g l a n d  sw e l l i n g  a n d  p a i n .

Atom oxet in e h as also  been  sh own  to

cau se xerostom ia an d  sin u sit is. 

Th e  m e d i c a t i o n s  u se d  t o  t r e a t

ADHD also  cau se adverse in teract ion s

wit h  d ru gs u sed  in  d en t ist ry (Table

2 ) . 7 1 -7 4 As p r e v i o u s l y  m e n t i o n e d ,

m eth ylp h en idate, am p h etam in e, an d

d ex t ro a m p h e t a m in e  a re  a sso cia t ed

with  elevat ion s in  systo lic an d  d ias-

to lic b lood  p ressu re an d  a m ore rap id

h eart  ra t e. Pru d en t  care n ecessit a t es

t a k in g a n d  reco rd in g t h e  p a t ien t ’s

p reop erat ive vit al sign s an d  in t raop -

era t ive  va lu es a s d eem ed  clin ica lly

n ecessary. O b tain in g p ro fou n d  local

a n est h esia ,  a n d  t h u s l im it in g p a in

an d  t h e  en d o gen o u s p ro d u ct io n  o f

ca t ech o lam in es t h a t  m igh t  in t eract

w i t h  t h e se  a g e n t s ,  i s  m a n d a t o r y .

Moreover, an  asp irat in g syrin ge m u st

be u sed  to  avo id  in t ravascu lar in jec-

t ion  an d  th e possibility of su m m at ion

of d ru g effects with  th e p ressor agen ts

(ep in ep h rin e, levon ord efrin ) u sed  in

local an esth esia. It  is also  p ru den t  to

ad m in ist er n o  m ore th an  1 µ g/ kg o f

ep in eph rin e u p  to  a m axim u m  of 40

µ g (as is fou n d  in  two cart ridges of 2

Gingivitis Glossitis Tongue Discolored Bruxism Miscellaneous
edema tongue

no no no no yes Loss of smell and 
taste acuity

no no no no no Angioneurotic edema,
vomiting, ear infection,
sinusitis, sinus headache

yes yes no no yes Toothache, oral edema,
dysphagia

no no no no no Parotid gland swelling
and pain

no no yes yes no Facial edema

no no no no yes Loss of smell and taste
acuity

no no no no no Rhinitis, tinnitus

no no yes yes no Facial edema

no no no no no Erythema multiforme
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sm o kin g cessa t io n ,  b ecau se  in  t an -

d em  t h ese m ed icat io n s d ecrease t h e

se izu re  t h re sh o ld .  C o u n se l in g  a n d

o th er n on p h arm aco logic ap p roach es

are best  in st itu ted  in  th ese h igh ly vu l-

n e ra b le  p a t ien t s,  w h o  sm o ke  c iga -

ret tes at  a rate twice th at  of in d ividu -

als free of ADHD.77

O t h er  ad verse  d ru g in t eract io n s

between  TCAs an d  m ed icat ion s u sed

in  d en t ist ry m ay also  p rod u ce sign ifi-

can t  m orbid  react ion s. Sed at ive-h yp -

n o t ics,  an t ian x ie t y  d ru gs,  an d  o p i-

o id s m ay  h ave  t h e ir  d ep ressan t  e f-

fect s p o ten t iated  by TCAs, an d  resp i-

rato ry d ep ression  m ay en su e. Th e ad -

m i n i s t r a t i o n  o f  d r u g s  w i t h  a n t i -

ch o l in e rgic  p ro p e r t ie s,  su ch  a s a t -

rop in e o r scop o lam in e, can  cau se an

in crease in  in t rao cu lar p ressu re an d

w o r se n  o c c u l t  o r  k n o w n  n a r r o w -

an gle glau co m a. Last ly, care sh o u ld

be observed  wh en  p rescrib in g acet a-

m in op h en  becau se o f it s ab ility to  in -

crease TCA con cen t rat ion s.76

Patien ts receivin g a cen trally actin g

an t ih yp ert en sive agen t  (clon id in e o r

guan facin e) sh ould  h ave th eir preoper-

ative vital sign s obtain ed an d recorded

b eca u se  o f t h e  p ro p en si t y  o f t h ese

agen ts to  cause h ypoten sion . Op ioids

sh ould  be avoided or prescribed in  re-

duced dosage because th ey m ay in ter-

act  with  th ese agen t s an d  p o ten t iat e

th eir sedative an d h ypoten sive effects.

Final Comment
Den t ist s carin g fo r p at ien t s wit h

ADHD m ust exh ibit  com passion . Th ey

m u st  n o t  m isco n st ru e  in a t t en t io n ,

m otor rest lessn ess, an d an  in ability to

com plete h om e care tasks with  sim ple

n on com plian ce but rath er as a com po-

n en t of a d isease requirin g special tech -

n iq u es t o  m a n a ge .  In  co n su lt a t io n

w it h  t h e  p h ysician  o r  p sych o lo gist

t reat in g th e p at ien t ’s ADHD, th e fu ll

ran ge of den tal procedures can  be pro-

vided to th ese in dividuals. 

Notes / a. Pem olin e, an oth er st im ulan t , is rarely

used , as it  is less effect ive th an  altern at ive drugs

an d h as caused fatal h epatic failu re.
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utism  (also kn own  as autistic

d isorder an d  classic au t ism )

is a  n eu ro b eh a v io ra l  a n d

cogn itive disorder ch aracter-

ized  b y im p aired  d evelo p -

m en t  o f in t erp erso n al an d

com m un ication  skills an d lim ited in ter-

e st s  a n d  r e p e t i t iv e  b e h a v io r s. 1 ,2

In terperson al-skill weakn esses are evi-

den t durin g in fan cy, wh en  th ere m ay be

a failu re to  cu dd le, m ake eye con tact ,

r a ise  a rm s in  a n t ic ip a t io n  o f b e in g

picked  up , en gage in  im itat ion  gam es,

gesture (e.g., poin tin g to or sh owin g ob-

jects to oth ers, wavin g bye-bye), an d re-

sp o n d  t o  sm iles o r  a  p a ren t ’s vo ice .

You n g ch ild ren  with  th is d iso rd er d o

n ot participate in  group play an d seem

to lack th e ability to an alyze social situa-

t ion s, such  as recogn izin g th e feelin gs

an d desires of oth ers. Likewise, th ey fail

to  u se facial expression  an d  body lan -

gu a ge  t o  in t e r a c t  w i t h  o t h e r s.  As

teen agers an d youn g adults, th ey rem ain
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A B S T R A C T

Autism is a lifelong, severe, developmental disorder that appears initially in infan-

cy and early childhood and impairs the acquisition of some of the most important

skills in human life. The disease is characterized by impaired social interactions,

verbal and nonverbal communication deficiencies, limited activities and interest,

and repetitive behaviors. Often accompanying the disorder are behavioral distur-

bances, such as self-mutilation and aggression, psychiatric symptoms, and

seizures, which necessitate the administration of multiple medications to help the

affected individual participate effectively in the educational and rehabilitative

process. Dentists caring for these people must be familiar with the manifestations

of the disease and its associated features so that they can garner the maximum

level of cooperation. They must also be familiar with the medications used to

treat the associated features of the disorder because many of these pharmaceuti-

cals cause untoward orofacial and systemic reactions and may precipitate ad-

verse interactions with dental therapeutic agents.
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u su ally obliviou s to  th e p resen ce an d

n eeds of oth ers, are un able to em path ize

an d see th e world  from  oth er people’s

poin ts of view, lack an  in terest in  sh ar-

in g th eir ach ievem en ts with  oth ers, an d

prefer in stead to en gage in  solitary activ-

ities rath er th an  form  frien dsh ips. 

Verbal com m u n icat ion  skills (i.e.,

a cq u ir in g  la n gu a ge  ex p ressio n  a n d

com preh en sion ) are delayed (th e ch ild

fails to use sin gle words by 16 m on th s

an d two-word  spon tan eous ph rases by

24 m on th s) or are absen t. Am on g th ose

in d iv id u a ls w h o  d o  sp eak (ap p ro x i-

m ately 50 p ercen t ), h owever, th ere is

often  an  in ability to in it iate or sustain

con versation  with  oth ers an d an  in abil-

it y t o  in t egra t e wo rd s wit h  gest u res,

an d th e lan guage used ten ds to be rote,

repetit ive, an d lackin g m ean in g. In  ad-

d it ion , th ere is an  in ability to  an swer

question s, an  in appropriate use of per-

son al pron oun s (often  sayin g “you” for

“I”), a lack of un derstan d in g of d irec-

t ion al verbs (give, take), an d  a lack of

u n d erst an d in g t h a t  w o rd s can  h ave

m ultip le m ean in gs. Ph en om en a such  as

ech olalia (th e in volun tary repetit ion  of

w h a t  h a s ju st  b een  h ea rd ),  d e la yed

ech olalia (repetit ion  of th in gs h eard  in

th e p ast  su ch  as rad io  an d  t elevision

com m ercials), an d  abn orm al p at t ern s

of speech  volu m e, p itch , an d  rate are

also often  h eard.3

Lim ited  in terests an d  act ivit ies are

dem on strated by p lay th at  lacks creativ-

ity an d  im agin at ion . In stead  of bu ild -

in g with  blocks, ch ild ren  with  au t ism

m ay lin e th em  in  rows, or th ey m ay be-

com e persisten tly occupied by th e sen -

sory features of objects such  as bu tton s

in  an  electrical applian ce, bu tton s on  a

dress, or parts of th e body. As th ey get

older th ere m ay be an  in ten se, in flexi-

ble focus on  such  rituals as m em orizin g

an d  rep eat in g d ates, p h on e n u m bers,

an d radio stat ion  call let ters. Th e estab-

lish m en t  of rigid  rou t in es an d  fear of

n ovelty are likewise exp ressed  by th e

dem an d to wear th e sam e cloth es every

day an d  to  fo llow th e sam e sch edu le.

Rep et it ive bod y m ovem en ts m ay also

b e  p r e se n t ,  i n c lu d in g  c o m p u ls iv e

touch in g, h an d clappin g, fin ger lickin g,

an d  rockin g, swayin g, an d  d ipp in g of

th e body. Stress, excitem en t, or certain

st im u li (n o ise, etc.) m ay t rigger th ese

repetit ive action s. 

Men tal retardation  is eviden t in  ap-

p roxim ately 70 percen t  of in d ividu als

with  au tism . Tasks requirin g reason in g,

in terp retat ion , in tegrat ion , or abst rac-

b a n gin g,  h a n d  b i t in g).  Un u su a l  r e -

spon ses to sen sory st im uli (e.g., a h igh

th resh o ld  fo r p ain , oversen sit ivit y t o

bein g touch ed, exaggerated reaction s to

ligh t or odors) are also com m on , as are

abn orm alit ies in  eat in g, such  as lim it-

in g th eir d iet  to a few foods. 

Vario u s n o n sp ecific n eu ro lo gica l

sym ptom s or sign s m ay be n oted (e.g.,

prim itive reflexes, delayed developm en t

o f h an d  d o m in an ce). Seizu res (o ft en

gran d m al) are also com m on , with  m ore

th an  30 percen t  of adolescen ts h avin g

h ad  t w o  o r  m o re  ep ilep t ic  se izu res.

Likewise, p sych iat ric illn esses su ch  as

an xiety disorders, m ood disorders, atten -

t ion -deficit  h yperact ivity d isorder, an d

obsessive-com pu lsive d isorder becom e

m ore prevalen t durin g adolescen ce.5

Th e diagn osis of autism  is based on

th e pat ien t’s developm en tal an d  m ed-

ical h istory an d on  th e iden tification  of

th e aforem en t ion ed  d eficit s. To  assist

th e clin ician , in st ru m en ts su ch  as th e

Au t ism  Diagn ost ic In t erview an d  th e

Autism  Diagn ostic Observation  Sch edule

m ay be used . However, n o specific ge-

n et ic, m ed ical, o r laborato ry t est s are

available to con firm  th e diagn osis. 

In  recen t years, it  h as becom e appar-

en t th at  th ere are en orm ous variation s

in  beh avioral pattern s an d th e severity

o f i l ln e ss  a m o n g  in d iv id u a ls  w i t h

autism . Th is recogn ition  h as led to th e

developm en t of a n um ber of classifica-

tion  system s, som e of wh ich  h ave over-

lappin g diagn ostic labels. Pervasive de-

velo p m en t a l d iso rd er, so m et im es re-

ferred to as autistic spectrum  disorder, is

an  um brella term  used to describe th is

group of illn esses. Classic autism  is th e

m ost severe of th e th ree m ost com m on

p erva sive  d eve lo p m en t a l  d iso rd er s.

C h ild ren  w it h  m o re  so cia l  a ct iv i t y ,

h igh er em path y, an d greater in teraction

are given  a d iagn osis of “pervasive de-

velo p m en t a l d iso rd er, n o t  o t h erwise

specified” (or in  som e in stan ces, a diag-

n osis o f “atyp ical au t ism ”). Ch ild ren

wh o possess relatively n orm al lan guage
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In recent years, 
it has become 
apparent that 

there are enormous
variations in 

behavioral patterns
and the severity of 

illness among 
individuals with

autism.

t io n  are u n iq u ely d ifficu lt  fo r  t h ese

peop le to  com plete.4 Th e m ajority of

in d ivid u als wit h  au t ism  fu n ct io n  in

th e “m od erate” ran ge o f retard at ion .

Th e severity o f m en tal ret ard at ion  is

defin ed by a com bin ation  of th e in ten -

sity of support  n eeded by th e in divid-

u a l  t o  co p e  w i t h  co m m o n  l i fe  d e -

m an d s,  b y  h o w  w ell t h ey  m eet  t h e

st an d ard s o f p erso n al in d ep en d en ce

expected of th em  by age (level of adap-

tive fun ction in g), an d by th e resu lts of

in telligen ce quotien t  tests (Table 1).

Beh avioral sym ptom s, part icu larly

in  yo u n g ch ild ren ,  in c lu d e  t em p er

tan trum s an d, as th ey get  older, h yper-

act ivity, sh ort  at ten t ion  span , im pu l-

sivit y, agit a t io n , an ger, aggressivit y,

a n d  se l f-in ju r io u s b eh a v io r s (h ea d

A u t i s m
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autism  is even  greater th an  th at  n oted

in  Californ ia. In  th ese lat ter studies, th e

p revalen ce of ch ild ren  h avin g au t ism

was d et erm in ed  to  be 40 p er 10,000;

wh en  au tism  an d all of th e oth er relat-

ed disorders classified  un der th e perva-

sive d evelo p m en t al d iso rd er h ead in g

were co m b in ed , t h e ra t e  was 67  p er

10 ,000  in d ivid u als.11,12 Th ese figu res

t ran slate to  rou gh ly 460,000 ch ild ren

youn ger th an  18 years of age with  per-

vasive d evelop m en tal d iso rd er in  th e

Un ited States.

Approxim ately 2 percen t of in divid-

uals with  au tism  live in depen den tly as

im p rovem en ts in  detect ion , ch an gin g

an d  broaden in g of d iagn ost ic criteria,

or a true in crease in  prevalen ce.8 In  th e

Califo rn ia stu d y an d  in  o th er stu d ies

con ducted  aroun d th e world , race, so-

cial class, an d  level of paren tal educa-

tion  do n ot appear to affect  th e preva-

len ce of th e disorder.9 Males affected by

th e au tism , h owever, far ou tn um ber fe-

m ales (by fourfold). Wh en  th e disorder

appears in  a fem ale, it  is often  associat-

ed with  a m ore severe degree of m en tal

retardat ion .10 Two recen t  stud ies, con -

d u ct ed  in  N ew  Je r sey  a n d  G eo rgia ,

d em o n st ra t ed  t h at  t h e p revalen ce o f

skills an d in telligen ce bu t  wh o disp lay

p oor social skills, d ecreased  ability to

sh ow em path y, an d wh o often  h ave un -

u su al in t erest s t h at  are p u rsu ed  with

great in ten sity are given  a diagn osis of

Asperger’s disorder.6,7

Epidemiology
A m ajor ep id em io logic stu d y con -

d u ct ed  in  C a lifo rn ia  n o t ed  t h a t  b e-

tween  1987 an d 1994 th e prevalen ce of

au t ism  in creased  from  5.8 to  14.9 per

10,000 live birth s. Th e au th ors of th e

stu d y cou ld  n o t  d et erm in e if t h e ob-

served  in crease in  au t ism  was d u e to

Severity of Mental Retardation, Prevalence and Associated Degrees of Intellectual and 

Adaptive Function1

Severity of MR Prevalence of Degree of intellectual function Academic skill level Degree of adaptive function
and corresponding severity among 
IQ those with MR

Mild 85% Develop social and communication Sixth grade Can achieve social and vocational
IQ 50-70 skills during preschool years. skills adequate for minimum self- 

Have minimal impairment in support.
sensory motor areas. Can live successfully in community 

either independently or in 
supervised setting.

Moderate 10% Acquire communication skills Second grade May have difficulties in recognizing
IQ 35-49 during early childhood years. social conventions, which can interfere 

Can attend to own personal with peer relationships.
care needs. Can perform unskilled or semiskilled
Can master some vocational work with supervision.
training. Can live in community in supervised 

setting.

Severe 3%–4% During early childhood are May learn alphabet May be able to perform simple tasks 
IQ 20-34 unable to acquire communicative and simple counting. in closely supervised setting.

speech. Can adapt well to life in community in
During school-age period may group homes or with their families.
learn to talk.
Can be trained in elementary 
self-care skills.

Profound 1%–2% Usually have diagnosed Motor development, Require close supervision and
IQ <20 neurological condition self-care and sheltered setting.

causing mental retardation. communication skills
During early childhood display may develop if 
considerable impairment in appropriate training
sensory motor functioning. is provided in a highly 

structured environment 
with constant aid and 
supervision.

T a b le  1
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goal of ach ievin g in depen den ce in  ac-

t iv it ies o f d a ily  liv in g an d  self-ca re .

Beh avior m odification  th erapy in it ially

in vo lves id en t ify in g t h e  so cia l  a n d

com m u n icat ion s skills t h at  t h e ch ild

la cks.  Th ese  sk i l l s  a r e  t h en  b ro ken

down  in to sim pler action s, taugh t sepa-

rately, an d , on ce m astered , in tegrated

an d  sequen ced . For exam ple: Tu rn  on

water — take cap  off tooth paste tube —

wet  bru sh  — p lace p aste on  bru sh  —

rewet brush  with  water — brush  teeth

— t u rn  o ff w a t e r  — rep la ce  ca p  o n

tu be. Use of at t en t ion , p raise, sm iles,

an d , in it ially, can dy (p referably som e-

th in g n on cariogen ic) or lit t le toys rein -

forces th e ch ild’s learn in g process. 

Early d iagn osis followed by aggres-

sive, ap p rop riat ely t arget ed  in t erven -

t ion  befo re age 2 ap p ears to  im p rove

o u t co m e, esp ecia lly in  b eh avio r an d

fun ction al an d com m un ication  skills.23

Som e ch ild ren  learn  to  feed  an d  dress

th em selves an d to con duct  th em selves

in  a  so c ia l ly  a c c e p t a b le  fa sh io n .

Pre l im in a ry  fin d in gs fro m  o n go in g

studies also sh ow posit ive ou tcom es in

t e rm s o f IQ  ga in s a n d  red u ct io n  in

sym p tom  (ritu als an d  self-d est ru ct ive

action s) severity.24

Medicat ion  is often  u sed  to  am elio-

rate th e beh avioral sym ptom s th at  in -

terfere with  an  in d ivid u al’s ab ility to

p ar t icip a t e  in  ed u ca t io n a l in t erven -

t ion s. Specific target  sym ptom s m ay be

con t ro lled  to  som e exten t  by th e u se

o f p a r t icu la r  p h a r m a co t h e r a p e u t ic

agen t s, fo r exam p le: h yp eract ivity —

m eth ylph en idate; repet it ive beh aviors

— f l u o x e t i n e ,  se r t r a l i n e ,  a n d  p i -

m o zid e; an d  aggressive b eh avio rs —

li t h iu m ,  ca rb a m a zep in e ,  va lp ro a t e ,

risperidon e, an d  olan zap in e.25-30

Th e lon g-term  effects of in st itu t in g

th ese m edication s in  youn g ch ildren  re-

m ain s un kn own , an d sadly th ese drugs

h ave n o effect  on  th e in ability to em -

path ize an d com m un icate.31 Treatm en t

with  vitam in  B-6 an d m agn esium  salts,

special d iets (e.g., n o glu ten  or casein ),

exp ression s of o th er in d ividu als as to

th eir th ough ts, feelin gs, an d in ten tion s.

Fu n c t io n a l  M RI d e m o n st r a t e s  t h a t

th ese in dividuals also lack th e ability to

activate areas in  th e cerebellum  n eces-

sary for sustain ed atten tion . Th ese fin d-

in gs are con sisten t  with  au topsy studies

th at  h ave sh own  well-defin ed an atom ic

ab n o rm alit ies in  t h e am ygd ala , h ip -

pocam pus, an d cerebellum .15-18

Nu m erou s o th er et io logic th eories

adults, an d an oth er 15 percen t m an age

partial in depen den ce. Th is group of in -

d iv id u a ls,  t erm ed  h igh -fu n ct io n in g,

con sists m ain ly of th ose with  relat ively

h igh  (>80) IQ scores. Th e rem ain in g 80

percen t to 85 percen t of in dividuals are

to tally dep en den t  on  o th ers th rou gh -

out th eir lives. On e follow-up study of

au t ist ic ch ild ren  a t  age 20  fo u n d  30

percen t  livin g with  th eir fam ilies an d

th e rest  in  group h om es or in stitu tion s. 

Etiology
Th e cause of au t ism  is n ot  kn own ,

a lt h o u gh  ev id en ce  fro m  fam ily  an d

twin  studies suggests th at  it  is an  in h er-

ited  d isorder in volvin g m ult ip le gen es

a n d  c h r o m o so m a l  r e g io n s .  Th e

m on ozygotic (iden tical) twin  of an  in -

d ivid u al wit h  au t ism  (wit h  vir t u a lly

100 percen t  gen etic com m on ality) h as

an  approxim ately 60 percen t ch an ce of

h avin g au tism , an d a ch an ce in  excess

of 90 percen t if related pervasive devel-

op m en tal d isord ers are in clu d ed . Th e

dizygotic (fratern al) twin  of an  in divid-

ual with  au tism  (wh o sh ares 50 percen t

o f t h e gen es) h as ap p ro x im at ely t h e

sam e risk as a siblin g, about 5 percen t.

A m em ber o f th e gen eral p op u lat ion ,

h owever, h as on ly a 0.2 percen t ch an ce

of h avin g au tism .13 

Fam ilies of people with  au tism  also

h ave an  in creased rate of social deficits,

in cludin g aloofn ess, sh yn ess, oversen si-

t ivity, im pulsiven ess, irritability, abn or-

m al social d iscourse, an d  an  in creased

in ciden ce of m ood  an d  an xiety d isor-

ders. Th e clusterin g of th ese con dit ion s

in  fam ilies with  au tist ic people suggests

th e expression  of an  un derlyin g predis-

posit ion  to au tism .14

Neu ro im agin g st u d ies u sin g m ag-

n et ic reson an ce im agin g an d  posit ron

em ission  tom ograph y h ave sh own  th at

som e peop le with  au t ism  h ave abn or-

m al fun ction  in  brain  areas (e.g., am yg-

dala an d h ippocam pus) respon sible for

em otion al an d  social fun ct ion s, recog-

n izin g faces, an d deciph erin g th e facial

The clustering 
of these conditions

in families with 
autistic people 
suggests the 

expression of an 
underlying 

predisposition 
to autism.

h ave been  advan ced, in cludin g perin a-

t a l  in ju ry ; in ad eq u a t e  p a ren t in g (a

cold , d istan t  m oth er); Croh n ’s d isease,

in flam m atory bowel d isorder; in test i-

n al can did iasis; vaccin es to im m un ize

again st  m easles, m u m p s an d  ru bella

(exp o su re t o  m in u scu le am o u n t s o f

m ercury preservative or th e persisten ce

of m easles in  th e en teric lym ph atic sys-

tem ); an d food allergies. Non e of th ese

th eories h as been  substan tiated.19-22

Medical Treatment
C o m p reh en sive  m a n a gem en t  o f

t h e  p a t i e n t  w i t h  a u t i sm  in c lu d e s

paren tal coun selin g, special educat ion

(often  with  th e em ph asis on  beh avior

m o d ificat io n ) in  a  h igh ly st ru ct u red

en viron m en t, speech  th erapy, an d  so-

cial skills t rain in g with  t h e u lt im ate

A u t i s m
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azepin es alprazolam , triazolam , an d m i-

dazolam . Con versely, eryth rom ycin  an d

clarith rom ycin  m ay in h ibit  th e m etabo-

lism  of fluoxetin e, leadin g to ch an ges in

m o o d  o r  w a kefu ln ess.  Th ese  d en t a l

th erapeu tic agen ts th erefore sh ou ld  be

u se d  ca u t io u sly ,  a n d  in  r e d u ce d

dosages.43

Lith ium , a m ood stabilizer, an d val-

proate an d carbam azepin e, an ticon vul-

san ts with  m ood stabilizin g properties,

are often  prescribed to m an age aggres-

sivity, m ood fluctuat ion , an d  seizu res.

Lith ium  m ay cause weigh t gain  an d h y-

poth yroidism , wh ich  m ay lead to a d if-

fuse, n on ten der, en larged th yroid  glan d

(goiter). Com m on  side effects of lith i-

u m  in clu d e n au sea, d iarrh ea, d rowsi-

n e ss ,  a c n e ,  a n d  f in e  h a n d  t r e m o r .

Ap p roxim ately 30 p ercen t  o f p at ien t s

a l so  d e v e lo p  e l e c t r o c a r d io g r a p h ic

ch an ges. Most com m on  are bradycardia

an d  a ben ign , reversible, redu ct ion  in

th e am plitude of T waves. Altered ren al

fun ction  with  lith ium  th erapy m ay de-

velo p , as evid en ced  b y p o lyu ria  an d

p o lyd ip sia  p ersist in g b eyo n d  in it ia l

th erapy. Lon g-term  use of valproate an d

carbam azep in e is associat ed  with  ap -

proxim ately 9 percen t of patien ts devel-

opin g leukopen ia, 7 percen t developin g

th rom bocytopen ia, an d a lesser n um ber

sufferin g a decrease in  fibrin ogen  con -

cen t rat ion .44,45 Hepatotoxicity is a po-

ten tial problem  with  valproate an d m ay

lead to irreversible h epatic failure.

Lith ium  h as been  sh own  to cause xe-

rostom ia, d ysgeu sia (a m etallic t aste),

an d oral ulceration s; an d valproate an d

carbam azep in e m ay cau se xerostom ia

an d glossit is.46,47 A drug in teract ion  of

im portan ce to den tistry is th e poten tia-

tion  of lith ium  toxicity by th e co-adm in -

ist rat ion  of ibuprofen  an d  som e oth er

n on steroidal an ti-in flam m atory drugs. In

th e case of carbam azepin e or valproate,

aspirin  an d n on steroidal an ti-in flam m a-

tory drugs m ay cause excessive bleedin g

if eith er of th ese drugs h as already im -

paired n orm al h em ostatic m ech an ism s.

m it t in g th e em ergen ce of seriou s an d

som et im es fat al card iac arrh yth m ias.

Pim ozide th erapy m ay resu lt  in  xeros-

tom ia an d  is m ore likely th an  risperi-

don e or olan zap in e to  elicit  un desired

m otor d isturban ces.

Fluoxetin e an d  sertralin e, classified

a s se le c t iv e  se r o t o n in  r e u p t a k e  in -

h ibitors, are an t idepressan ts often  pre-

scribed  to  m an age sym p tom s o f fear,

an x iet y , d ep ressio n , self-m u t ila t io n ,

repetitive th ough ts, an d com pulsive be-

steroids, electrocon vulsive th erapy, in -

jected  im m un oglobulin s, an d th e pan -

c r e a t i c  e n zy m e  se c r e t in  h a v e  n o t

proved effective in  con trolled  trials.32

Adverse Effects of Drug Therapy
and Their Dental Implications  

Man y of th e drugs used to treat  th e

associated  featu res of au t ism  h ave sys-

tem ic side effects (Table 2 ),33-37 orofa-

cial sid e effect s, an d  ad verse in t erac-

t io n s w i t h  d r u gs u se d  in  d e n t i s t r y

(Table 3).38,39

Risp e r id o n e  a n d  o la n za p in e  a r e

classified  as “at yp ical” an t ip sych o t ic

m edication s an d are often  prescribed to

m an age sym ptom s of irritability, agita-

t ion , self-in jurious beh avior, aggressivi-

ty, repetit ive beh aviors, delusion s, an d

h allu cin at ion s.40 Th ese an t ip sych ot ics

m ay 

■ In d u ce m o t o r  d ist u rb an ces a f-

fectin g speech , swallowin g, an d th e use

of rem ovable prosth eses;

■ Po t en t ia t e cen t ral n ervo u s sys-

tem  depression  caused by den tal th era-

peutic agen ts; an d

■ Produce tran sien t sialorrh ea, fol-

lowed in  th e case of olan zapin e by xe-

rostom ia.

Orth ostatic h ypoten sion  is a poten -

tial con cern , especially in  patien ts wh o

are d eh yd ra t ed , h ave card io vascu la r

disease, or are given  oth er m edication s

th at  lower blood pressure. On  rare oc-

casion s, risperidon e m ay cause th rom -

bocytopen ic purpura.

Pim o zid e, an  an t ip sych o t ic agen t

t h a t  b lo cks d o p am in e recep t o rs b u t

wh o se exact  m o d e o f act io n  h as n o t

been  est ab lish ed , is p rescribed  t o  re-

duce repetit ive m ovem en ts an d beh av-

iors. Several m acrolide an tibiotics (e.g.,

clarith rom ycin  an d eryth rom ycin ) an d

azole an tifun gal agen ts (e.g., ketocon a-

zo le an d  it racon azo le) sh ou ld  n o t  be

p rescr ib ed  co n cu rren t ly  b ecau se t h e

m acro lid es an d  azo les in h ib it  th e cy-

toch rom e P450 3A4 isoen zym es n eeded

to  m etabo lize p im ozid e, t h ereby p er-

Adverse interactions
between the 

inhibitors and some
medications used 
in dentistry may

occur because these
antidepressants 

inhibit certain 
metabolic pathways. 

h aviors. Side effects in clu de d iarrh ea,

n ausea, d izzin ess, sexual dysfun ct ion ,

an d occasion ally an  in crease in  bleed-

in g t im e.41,42 Fluoxetin e an d sertralin e

h ave also been  sh own  to cause xerosto-

m ia (affect in g ap p roxim ately 18 p er-

cen t  o f p a t ien t s), d ysgeu sia  (a lt ered

taste sen sation s), stom atitis, an d glossi-

t is. Ad verse in teract ion s between  th e

in h ibitors an d som e m edicat ion s used

in  den t ist ry m ay occu r becau se th ese

an tidepressan ts in h ibit  certain  m etabol-

ic path ways. Specifically, th ese an tide-

pressan ts in h ibit  th e cytoch rom e P450

2D6 isoen zym es n eeded to m etabolize

codein e to  it s act ive m etabolite m or-

ph in e. Th e ability of fluoxetin e to in -

h ibit  cytoch rom e P450 3A isoen zym es

cau ses it  t o  p o t en t ia t e  t h e b en zo d i-
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Drugs Used to Treat Autism and Their Adverse Systemic Side Effects and Interactions with

Dental Therapeutics33-37

Drug (trade name) Common usage Indications Side effects and interactions

Carbamazepine Anticonvulsant Mood stabilization Long-term use associated with decreased white blood cell and 
(Tegretol) Antiaggression platelet counts.

Anticonvulsant Erythromycin, clarithromycin, and propoxyphene may inhibit 
the metabolism of carbamazepine and permit emergence 
of its side effects.
Accelerates the metabolism of doxycycline.

Clonidine Antihypertensive Calm hyperactivity Increases sedation of other central nervous system depressants.
(Catapres) Reduce impulsivity May cause orthostatic hypotension.

Fluoxetine Antidepressant Reduce repetitive thoughts Side effects include diarrhea, nausea, somnolence, dizziness, 
(Prozac) Reduce compulsive behaviors and sexual dysfunction.

Antifear/antianxiety Occasionally causes an increase in bleeding time.
Treat depression Increases sedation of other central nervous system depressants.
Prevent self-mutilation May inhibit the metabolism of codeine, some benzodiazepines.

Erythromycin and clarithromycin may inhibit metabolism of fluoxetine.

Lithium Antimanic Antiaggression Nonsteroidal antiinflammatory drugs and metronidazole  
(Eskalith) may decrease renal clearance of lithium.

Increases sedation when used concurrently with benzodiazepines.
Nausea, diarrhea, drowsiness, acne, hand tremor are common 
side effects.
May cause electrocardiogram changes, weight gain, and 
hypothroidism.

Methylphenidate Central nervous Calm hyperactivity May rarely cause thrombocytopenia, leukopenia, and anemia.
(Ritalin) system stimulant Enhance attention Anorexia and reduced weight gain in children with long-term use.

Use vasoconstrictors with caution, in low doses, and with
careful aspiration.

Naltrexone Opioid antagonist Reduce social withdrawal May cause liver function abnormalities and hepatocellular injury.
(ReVia) Prevent self-mutilation Induces opioid withdrawal syndrome in opioid-dependent individuals.

Reverses effectiveness of narcotic analgesics; use nonsteroidal 
anti-inflammatory drug for pain relief.

Olanzapine Antipsychotic Rid delusions Increases sedation of other central nervous system depressants.
(Zyprexa) Rid hallucinations May cause antimuscarinic effects (e.g., constipation) and

orthostatic hypotension.
May induce motor disturbances (akathisias, etc.).

Pimozide Antipsychotic Reduce repetitive movements Inhibited metabolism by clarithromycin, erythromycin,
(Orap) and behaviors ketoconazole increases likelihood of severe cardiac arrhythmias.

Increases sedation of other central nervous system depressants
Commonly induces motor disturbances (akathsias, etc.).

Risperidone Antipsychotic Antiaggression May rarely cause thrombocytopenia.
(Risperdal) Reduce irritability/agitation Increases sedation of other central nervous system depressants.

Rid delusions May cause orthostatic hypotension.
Rid hallucinations May induce motor disturbances (akathisias, etc.).

Sertraline Antidepressant Reduce repetitive thoughts Side effects include diarrhea, nausea, somnolence, dizziness, 
(Zoloft) Reduce compulsive behaviors and sexual dysfunction.

Antifear/antianxiety Occasionally causes an increase in bleeding time.
Treat depression Increases sedation of other central nervous system depressants.
Prevent self-mutilitation May inhibit the metabolism (and analgesic effect) of codeine.

Erythromycin and clarithromycin may inhibit metabolism of sertraline.

Valproate/ Anticonvulsant Mood stabilization May cause leukopenia, thrombocytopenia, and decreased 
valproic acid Antiaggression fibrinogen concentration.
(Depacon/ Anticonvulsant May cause liver function abnormalities and irreversible hepatic failure.
Depakene) Erythromycin and aspirin may inhibit the metabolism of valproate.

Aspirin and nonsteroidal anti-inflammatory drugs increase 
bleeding tendency.

T a b le  2
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th an  paren tal or caretaker abuse.52,53 If

surgical procedures are plan n ed, patien ts

takin g m edication s th at adversely in flu-

en ce th e h em opoietic system  (e.g., carba-

m azepin e, m eth ylph en idate, risperidon e,

valproate) m ay n eed  a com plete blood

co u n t , in clu d in g p la t elet s (Table  2 ).

Th ese data are often  available from  treat-

in g p sych iat rist s becau se th ey u su ally

m on itor h em opoietic status twice yearly. 

Pat ien t s with  a h isto ry o f m od er-

a t e -t o -p ro fo u n d  m en t a l  re t a rd a t io n

a n d  b e h a v i o r a l  p r o b l e m s  se v e r e

en ough  to  warran t  psych iat ric m edica-

t ion  are u sually un able to  fu lly cooper-

ate with  care. Th e d egree o f sed at ion

an d  resp iratory depression  p rovided  by

oral sedat ive m edicat ion s is d ifficu lt  to

gauge an d  con trol even  in  n orm al pa-

t ien ts an d  is best  avoided  in  th is vu l-

n erable popu lat ion . Adm in ist rat ion  of

in t raven ou s sed at ive agen t s in  an  o f-

fice set t in g m ay be appropriate by an

exp erien ced  clin ician ; h owever, clin i-

cian s h ave reported  atyp ical respon ses

an d  a n eed  to  abort  som e cases.54 Lon g

an d  in volved  t reatm en t  p rocedures are

best  perform ed  in  a su rgical cen ter or

h osp ital set t in g un der gen eral an esth e-

sia .55 Gen eral an est h esia  p erm it s t h e

d en t ist  t o  p erfo rm  a co m p reh en sive,

u n h u rried  rad iograp h ic exam in at ion ,

a s  w e l l  a s  n e c e ssa r y  p r e v e n t i v e ,

restorat ive, an d  su rgical t reatm en ts at

on e appoin tm en t . 

Lon g-term  care con sists of in creas-

in g o ra l h ygien e freq u en cy an d  effi-

cien cy with  th e h elp  of th e paren ts an d

caregivers, daily app licat ion  of top ical

flu o rid e gel o r  r in se, lim it in g ca r io -

gen ic foodstu ffs, an d  frequen t  p reven -

t ive recall appoin tm en ts.56 A key com -

pon en t  in  th is p rocess is an  assessm en t

of th e pat ien t’s ability to  use a tooth -

b r u sh ,  b e c a u se  so m e  p e o p le  w i t h

au t ism  h ave b een  fo u n d  t o  lack t h e

n ecessary coo rd in at ion  to  b ru sh  effi-

cien t ly.48 Paren ts or aides able to assist

t h o se  h av in g d ifficu lt y  in  b ru sh in g

provide a m ean in gfu l service.  

th e n oise of a den tal en gin e (even  if in

an o t h er o p era t o ry) m ay b e u n iq u ely

stressful for th ese in dividuals.48 

Th e patien t’s m edical h istory offers

m an y valuable clues relative to successful

d en tal m an agem en t . In d ivid u als with

m ild-to-m oderate m en tal retardation  an d

an  absen ce of severe beh avioral problem s

m ay be able to cooperate durin g treat-

m en t wh en  usin g local an esth esia an d,

wh en  n ecessary, n itrous oxide-oxygen  se-

Eryth rom ycin  an d  clarith rom ycin  m ay

cause carbam azepin e toxicity by in h ibit-

in g its m etabolism  in  th e liver. 

Naltrexon e, an  opioid  an tagon ist , is

prescribed to con trol sym ptom s of h y-

peractivity an d restlessn ess. Its use h as

been  associated  with  th e developm en t

o f d o se -d e p e n d e n t  h e p a t o t o x ic i t y .

Opioid  an algesics are in effect ive wh en

a patien t  is con curren tly takin g n altrex-

on e; th erefore, n on steroidal an algesics

sh ould  be prescribed for den tal pain . 

Clon id in e, a cen t rally act in g an t i-

h yperten sive agen t , is u sed  to  con trol

sym ptom s of in at ten t ion , im pu lsivity,

irritability, h yperact ivity, an d  opposi-

t io n a l b eh av io r  in  in d iv id u a ls w it h

au tism . Th e m edicat ion  m ay cause or-

th ostat ic h yp o ten sion  an d  p o ten t iat e

th e cen tral n ervous system  depression

o f o t h er n ervo u s syst em  d ep ressan t s

used in  den tistry. 

Meth ylph en idate ten ds to  decrease

h yp eract ivit y an d  im p u lsivity an d  to

im p ro ve  a t t en t io n  sp a n  in  p a t ien t s

with  au t ism . As a cen tral n ervous sys-

tem  st im u lan t , th e d rug ten ds to  p ro-

m o t e an o rexia  an d  d ecreased  weigh t

gain  in  ch ild ren  alon g with  in som n ia

an d  t ach ycard ia . Lo n g-t erm  u se m ay

r a r e ly  c a u se  t h r o m b o c y t o p e n ia ,

leu kop en ia, an d  an em ia. A h yp erten -

sive  ep iso d e m ay a lso  o ccu r  if lo ca l

an est h et ics wit h  vaso co n st rict o rs are

given  in  excess o r by in ad vert en t  in -

travascular in jection .     

Dental Treatment of Patients
With Autism

Patien ts afflicted with  autism  will ex-

h ibit a wide variation  in  th eir level of un -

derstan din g an d ability to cooperate dur-

in g den tal treatm en t. A prelim in ary office

visit to assess th eir capabilities, obtain  a

m edical h istory, an d gauge th e exten t of

den tal d isease sh ould be arran ged. It  is

best to con duct th e first two com pon en ts

of th is an alysis in  th e doctor’s person al

office rath er th an  in  th e operatory, be-

cause th e den tal exam in ation  ligh t an d

The presence of 
parents/aides in 
the operatory is

helpful and appears
to comfort them 

and augments 
cooperation.

dation .49 Th ese patien ts, h owever, rarely

fully cooperate in  obtain in g in traoral ra-

diograph s or in  givin g a m ean in gful re-

spon se after an esth esia h as been  adm in -

ist ered  t o  t h e  q u est io n , “Do es yo u r

tooth , lip , or ton gue feel fun n y?” Th e

presen ce of paren ts/aides in  th e operato-

ry is h elp fu l an d  ap p ears t o  co m fo rt

t h em  a n d  a u gm en t s co o p era t io n .

Com plian ce is furth er en h an ced by use

of “tell-sh ow-do” an d by givin g sh ort ,

clear com m an ds an d positive an d n ega-

tive verbal rein forcem en t.50,51 Use of a

den tal m outh  prop to assist th e patien t

in  keepin g th e m outh  open  is h elpfu l;

h owever, use of h an d over m outh  an d

restrain ts such  as a papoose board is con -

troversial. Th e presen ce of bru ises an d

abrasion s about th e h ead an d face an d

traum atic ulceration s of th e oral cavity

sh ould  be n oted  in  th e patien t’s ch art

even  th ough  th ey are m ost often  th e re-

sult of patien t self-abuse (pickin g or pok-

in g th e m ucosa with  fin gern ails) rath er



Adverse Orofacial Reactions to Medications Used to Treat Autism38,39

Medication Xerostomia Sialorrhea Dysphagia Sialadenitis Dysgeusia Stomatitis Gingivitis Glossitis Tongue
(trade name) edema

Cabamazepine yes no no no no yes no yes no
(Tegretol)

Clonidine yes no yes yes no no no no no
(Catapres)

Fluoxetine yes no no yes yes yes yes yes no
(Prozac)

Lithium yes no no yes yes yes no no no
(Eskalith)

Methylphenidate yes no no no no no no no no
(Ritalin)

Naltrexone yes no no no no no no no no
(ReVia)

Olanzapine yes yes yes no no yes yes yes yes
(Zyprexa)

Pimozide yes yes no no yes no yes no no
(Orap)

Risperidone yes yes yes no yes yes yes no yes
(Risperdal)

Sertraline yes no yes no yes yes no yes yes
(Zoloft)

Valproate/valproic acid yes no no no yes no no yes no
(Depacon/Depakene)

*Tardive dyskinesia, rhythmic involuntary movements of tongue, face, mouth, jaw.

T a b le  3
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Final Comment

D e n t i s t s  t r e a t in g  p a t ie n t s  w i t h

au t ism  m u st  exh ib it  co m p assio n  as

th ey provide care. Th ey m ust  also ex-

h ib it  com p assion  fo r t h e fam ily an d

caregivers wh en  requestin g th eir assis-

tan ce in  th e preven tive aspects of care.

Ou r exp ectat ion s as den t ist s m u st  be

t em p ered  by th e realizat ion  th at  t h e

patien t’s preven tive den tal n eeds con -

stitu te on ly a sm all com pon en t of th eir

t o t a l n eed . Fam ilies o f p eo p le  w it h

autism  are often  exh austed by th e n eed

for con stan t  supervision , feed in g, to i-

let in g, d iaperin g, bath in g, an d dressin g

an d  are often  u n able to  fu lly com ply

with  den tal requests.
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lo b a l  d e v e lo p m e n t a l

d e l a y  i s  u se d  t o  d e -

scribe ch ildren  youn ger

t h a n  5  y e a r s  o f  a g e

wh o on  clin ical p resen -

tat ion  appear to  lag sig-

n ifican t ly beh in d  th eir ch ron o logical

peers in  dem on strat in g gross an d  fin e

m otor skills, speech  an d  lan guage abili-

t ies,  co gn it io n ,  so cia l  an d  p erso n a l

skills, an d  th e ability to  perform  act ivi-

t ies of daily livin g. Th e term  “m en tal

retardat ion ” is syn on ym ous with  glob-

al developm en tal delay bu t  reserved  for

in dividuals old  en ough  to h ave th e d i-

agn osis validated  by in telligen ce quo-

t ien t  tests.1 Men tal retardat ion  affects

ap p roxim ately 1 p ercen t  to  2 p ercen t
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A B S T R A C T

Fragile X, Rett, and Prader-Willi syndromes are a group of inherited disorders

that often present with varying degrees of mental retardation and challenging

behaviors. Dentists caring for individuals with these disorders must be familiar

with the manifestations of these diseases and their associated features so they

can garner the maximum level of cooperation from the patient. They must also be

familiar with the medications (anticonvulsants, antihypertensives, antidepressants,

antipsychotics, and central nervous system stimulants) used to treat the associat-

ed behaviors, because many of these pharmaceuticals cause clinically evident

orofacial and systemic reactions, and may precipitate adverse interactions with

dental therapeutic agents.

G

The Pathophysiology, 

Medical Management, 

and Dental Implications of Fragile X,

Rett, and Prader-Willi Syndromes 
Arthur H. Friedlander, DDS; John A. Yagiela, DDS, PhD; Victoria I. Paterno, MD; and Michael E. Mahler, MD



of th e gen eral popu lat ion .2 Th e severi-

ty of m en tal retardat ion  is defin ed  by a

com bin at ion  o f t h e in t en sit y o f su p -

port  n eeded  by th e in d ividual to  cope

wit h  co m m o n  life d em an d s, by h o w

w ell t h e  p erso n  m eet s t h e  ex p ect ed

age-based  st an d ard  o f p erso n al in d e-

p en den ce (level of adap t ive fu n ct ion -

in g),  a n d  b y  t h e  r esu l t s o f IQ  t e st s

(Table  1 ).3 ,4 Th e p reva len ce o f m ild

m en tal retardat ion  is seven  to 10 t im es

greater th an  severe, bu t  in  h alf o f all

cases its et iology rem ain s illusive. Th e

causes of severe an d  p rofoun d  m en tal

retardat ion , h owever, can  be iden t ified

in  60  p ercen t  t o  70  p ercen t  o f cases

an d  in  m ost  in stan ces are related  to a

gen et ic abn orm alit y t h at  alt ers b rain

developm en t  an d  fun ct ion , givin g rise

to  aberran t  cogn it ive, beh avioral, an d

ph ysical featu res.5,6 Down  syn drom e, a

n on -in h erit ed  ch rom osom al d isord er,

is th e leadin g cause of m en tal retarda-

t io n  in  t h e Un it ed  St a t es. Th e co m -

m on ly en coun tered  m en tal retardat ion

disorders reviewed h ere in clude Fragile

X, Rett , an d  Prader-Willi syn drom es. 

Fragile X Syndrome
Fra gi le  X sy n d ro m e  is t h e  m o st

com m on  form  of in h erited  m en tal re-

t a rd a t io n , w it h  an  est im a t ed  p reva-

len ce  o f 1  in  4 ,0 0 0  m a les a n d  1  in

8 ,000  fem ales.7 Cu rren t ly , t h ere a re

m o r e  t h a n  5 0 ,0 0 0  p e o p le  a ffe c t e d

w i t h  t h e  d i so r d e r  i n  t h e  U n i t e d

States.8 Males are m ore severely affect -

ed  th an  fem ales. Males u su ally exh ibit

severe in tellectu al im pairm en t , speech

an d  lan gu age delay, parro t -like repet i-

t io n  o f o verh eard  wo rd s (ech o la lia ),

an d  social an d  beh avioral d ifficu lt ies,

in clu d in g p ro b lem s w it h  a t t en t io n ,

h yperact ivity, im pu lsivity, irrit ability,

a n x i e t y  ( sh y n e ss ) ,  a n d  f r e q u e n t

t an t ru m s. Also  co m m o n ly n o t ed  are

rep et it ive m o to r beh avio rs (p reserva-

t ion ), en h an ced  sen sit ivit y t o  visu al,

a u d i t o r y  o r  t a c t i l e  s t i m u l i  ( e . g . ,

p u llin g away on  bein g tou ch ed ), ele-

vat ed  m o u t h in g/ sm ellin g o f o b ject s,

avo id an ce o f eye con tact , h an d  flap -

p in g, h an d  bit in g, an d  in con t in en ce. 

Fem ales wit h  fragile X syn d ro m e

are gen erally less cogn it ively im paired

t h a n  m a le s  w i t h  t h e  d i so r d e r  a n d

dem on st rate a broader ran ge of fu n c-

t ion al cap ab ilit ies. Ap p roxim ately 25

p ercen t  are fou n d  to  be m en tally re-

tarded  usin g stan dard  IQ tests, 28 per-

cen t  are borderlin e, an d  sligh t ly m ore

Th e d ifferen ce in  clin ical ou tcom e

between  boys an d  girls with  fragile X

syn d rom e occu rs becau se m ales h ave

an  X an d  Y ch rom osom e in  each  cell

wh ereas fem ales h ave two X ch rom o-

so m es. In  t h e m ale, wh en  t h ere is a

m utation  in  th e FMR1 gen e located on

th e X ch rom osom e th at  is passed from

m oth er to  ch ild , th ere is a gen et ic in -

ability to  p roduce fragile X m en tal re-

tardation  protein , wh ich  is required for

th e n orm al m aturation  of n euron s an d

syn ap ses in  th e b rain . In  th e fem ale,

th e production  of th e protein  is m ain -

tain ed  to  varyin g degrees by th e p res-

en ce of th e un affected X ch rom osom e,

an d  th erefore th ere is less im pairm en t

of brain  developm en t.11,12

In  ad d it ion  to  th e beh avio ral an d

in t ellect u al d eficit s, t h e syn d ro m e is

a lso  asso cia t ed  wit h  p h ysical d efect s

t h a t  b eco m e m o re easily  d iscern ib le

a ft e r  p u b er t y .  A lo n g,  n a r ro w  fa ce ,

p rom in en t  ears, p rom in en t  fo reh ead ,

p r o gn a t h ic  m a n d ib le ,  a n d  h igh -

arch ed/n arrow palate; h yperexten sibili-

t y o f fin ger jo in t s; d ecrease in  ad u lt

statu re; an d m acro-orch idism . Th e un -

derlyin g cause of th ese ph ysical defects,

an d th eir relevan ce to deficits in  fragile

X retardat ion  p rotein , st ill rem ain s to

be un covered.13

Th e diagn osis of fragile X syn drom e

is m ade by clin ical observation  an d de-

velopm en tal testin g of th e ch ild’s beh av-

ior, n otin g delays in  reach in g such  devel-

opm en tal m ileston es as walkin g alon e,

sittin g up, an d speakin g sin gle words; it

is con firm ed by ch rom osom al an alysis

an d fragile X DNA testin g.14 Prom pt di-

agn osis en ables ch ildren  to receive early

in terven tion  services an d fam ilies to re-

ceive gen etic coun selin g. Alth ough  th ere

are n o proven  rem edies for fragile X syn -

drom e, curren t efforts in volve th e in put

of m an y p rofession als, in clu d in g p sy-

ch ologists, speech  an d  lan guage th era-

p ists, occupation al an d  ph ysical th era-

pists, an d special education  teach ers. 
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The difference in 
clinical outcome 

between boys and
girls with fragile X 
syndrome occurs 

because males have
an X and Y chromo-

some in each cell
whereas females

have two X 
chromosomes.

t h a n  h a lf sco re  in  t h e  lo w -n o rm a l

ran ge. Man y o f th ese h igh  fu n ct ion -

in g fem a les,  h o w ever ,  st i l l  p resen t

with  learn in g d isabilit ies, such  as th e

in ability to  p lan  an d  organ ize or sh ift

at ten t ion  from  on e con cep t  to  an oth -

er (e.g., switch in g from  sort in g objects

based  on  th eir sh ape to  sort in g th em

b y co lo r / execu t ive  fu n ct io n ),  p ro b -

lem s with  arith m et ic an d  abst ract  rea-

son in g, an d  d ifficu lty in  con sid erin g

a n o t h e r  p e r so n ’s p e r sp ec t iv e .  Also

com m on ly seen  are d eficit s in  social

skills, su ch  as avo id in g eye co n t act ,

d ifficu lty in  in it iat in g an d  m ain tain -

in g con versat ion , sh yn ess, depression ,

an d  aggressivity.9,10

F r a g i l e  X
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dren  in clu de u se of th e an t ih yperten -

sive drug clon idin e, th e cen tral n ervous

syst em  st im u lan t  m et h y lp h en id a t e ,

an d th e an ticon vulsan t carbam azepin e.

In  approxim ately 60 percen t of sch ool-

aged ch ildren  with  fragile X syn drom e,

m eth ylph en idate is used to en h an ce at-

ten t ion  an d  con cen trat ion , an d  clon i-

d in e is u sed  to  p reven t  h yp erarou sal.

Clon id in e is also  h elp fu l for th e sleep

disturban ces th at  are com m on  in  th ese

ch ildren . In  adolescen ce, m ood lability

often  in creases; an d , for abou t  30 per-

son ’s exist in g capabilit ies, part icu larly

t h e ir  v isu a l an d  im it a t io n  sk ills,  t o

m aster su ch  tasks as feed in g, d ressin g,

an d  to ilet in g. Adolescen ts an d  you n g

adu lt s are afforded  vocat ion al t rain in g

in  th e com m u n ity wh ere ap p rop riate

act ivit ies an d  beh avio rs are m od eled

by a m en tor or teach er.

Th e ch allen gin g beh aviors of in d i-

viduals with  fragile X syn drom e often

n ecessitate th e adm in ist rat ion  of p sy-

ch oactive m edication s.15,16 Agen ts used

to calm  h yperactivity in  presch ool ch il-

In fan ts an d  todd lers with  fragile X

syn drom e are p rovided  early in terven -

t ion  p rogram s th at  h ave lan gu age, so-

c ia l  sk i l ls,  a n d  m o t o r  co m p o n en t s.

Sen sory-in tegrat ion  occu pat ion al th er-

a p y  u s i n g  p h y s i c a l  c a l m i n g  t e c h -

n i q u e s  d e c r e a se  t h e  i n c i d e n c e  o f

t an t ru m s an d  o th er beh avio ral p rob-

lem s in  t h e se  ch i ld r en .  Sch o o l-a ge

ch ild ren  a re  re fe r red  t o  a  t h e ra p ist

wh o  h as exp erien ce with  in d ivid u als

h avin g cogn it ive d eficit s o r h yp erac-

t ivit y. Th ese co u n selo rs u se t h e p er-

Severity of Mental Retardation, Prevalence and Associated Degrees of Intellectual and 

Adaptive Function1

Severity of MR Prevalence of Degree of intellectual function Academic skill level Degree of adaptive function
and corresponding severity among 
IQ those with MR

Mild 85% Develop social and communication Sixth grade Can achieve social and vocational
IQ 50-70 skills during preschool years. skills adequate for minimum self- 

support.
Have minimal impairment in Can live successfully in community 
sensory motor areas. either independently or in 

supervised setting.

Moderate 10% Acquire communication skills Second grade May have difficulties in recognizing
IQ 35-49 during early childhood years. social conventions, which can interfere 

Can attend to own personal with peer relationships.
care needs. Can perform unskilled or semiskilled
Can master some vocational work with supervision.
training. Can live in community in supervised 

setting.

Severe 3%–4% During early childhood are May learn alphabet May be able to perform simple tasks 
IQ 20-34 unable to acquire communicative and simple counting. in closely supervised setting.

speech. Can adapt well to life in community in
During school-age period may group homes or with their families.
learn to talk.
Can be trained in elementary 
self-care skills.

Profound 1%–2% Usually have diagnosed Motor development, Require close supervision and
IQ <20 neurological condition self-care and sheltered setting.

causing mental retardation. communication skills
During early childhood display may develop if 
considerable impairment in appropriate training
sensory motor functioning. is provided in a highly 

structured environment 
with constant aid and 
supervision.

T a b le  1
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Rett Syndrome
Ret t  syn d ro m e, first  d escrib ed  in

o n ly 1966 , is n o w reco gn ized  as t h e

leadin g cause of profoun d m en tal retar-

d a t io n  in  g i r l s  a n d  w o m en ,  w i t h  a

p r e v a le n ce  r a t e  o f  1 :1 0 ,0 0 0  t o

1:13,000.35,36 (Males with  th e gen et ic

defect  un derlyin g Ret t  syn drom e typ i-

cally do n ot survive past ch ildbirth .) It

is ch aracterized  by apparen t ly n orm al

developm en t for th e first  six to 18 (an d

possibly 30) m on th s of life. Th ereafter,

th ere is deceleration  in  th e rate of cra-

n ial growth  an d an  on set of extrem e ag-

it a t io n  acco m p an ied  b y in vo lu n t ary

m ovem en ts in  all parts of th e body, in -

cludin g th e ton gue. Th is episode is th en

followed by regression  or loss of previ-

o u sly  acq u ired  co gn it ive  an d  m o t o r

skills (e.g., reach in g for objects, stan d-

in g) over th e en suin g days, weeks, an d

m on th s.37 Com m un icat ion  fun ct ion  is

t ra l va lve p ro lap se.29-31 W h en  m it ra l

va lve  p ro lap se  is acco m p an ied  b y  a

h eart  m urm ur, proph ylactic an tibiotics

m ay n eed  to  be p rescribed  wh en  p er-

form in g in vasive den tal procedures.32-34

Recu rren t  o t it is m ed ia is com m on  in

youn g ch ildren  an d  recurren t  sin usit is

in  o ld er  in d iv id u a ls.  Dist in gu ish in g

pain  associated with  th ese en tit ies from

t h a t  o f d en t a l o r igin  is d ifficu lt  fo r

th ese m en tally ch allen ged  in d ividuals.

Also of con cern  is gastroesoph ageal re-

f lu x  d i se a se  a n d  r e cu r r e n t  e m e si s ,

wh ich  exposes th e den tit ion  to gastric

acid  an d  m ay resu lt  in  th e erosion  of

t o o t h  st ru ct u re. Gen eralized  o r co m -

plex part ial seizures occur in  abou t  20

percen t of ch ildren  with  fragile X syn -

drom e. Th e seizures are usually treated

with  carbam azepin e, wh ich  is often  dis-

con t in u ed  in  early ad o lescen ce wh en

th e seizures spon tan eously disappear. 

cen t of th e m ales, aggressive beh avior is

com m on . Th e aggression  is often  treated

with  an tidepressan ts from  th e selective

sero t o n in  reu p t ake in h ib it o r  fam ily,

such  as fluoxet in e or sert ralin e. Oth er

m edication s used to treat aggression  in -

clude carbam azepin e, valproate, lith ium ,

an d risperidon e. 

Dental Considerations

Man y o f t h e m ed icat io n s u sed  t o

t reat  fragile X syn drom e h ave adverse

orofacial side effects (Table 2),17,18 sys-

tem ic react ion s, an d  in teract ion s with

m ed icat ion s u sed  in  d en t ist ry (Table

3).19-28 A n um ber of m edical p roblem s

a re  seen  m o re  o ft en  in  p eo p le  w it h

fragile X syn drom e th an  in  th e gen eral

population , an d th ese are also germ an e

t o  t h e  p r a c t i c e  o f  d e n t i s t r y .

Approxim ately 50 percen t of adults an d

a lesser percen tage of ch ildren  h ave m i-

Adverse Orofacial Reactions to Drugs Used to Treat Mental Retardation17,18

Drug Xerostomia Sialorrhea Dysphagia Sialadenitis Dysgeusia Stomatitis Gingivitis Glossitis Tongue
(trade name) edema

Cabamazepine yes no no no no yes no yes no
(Tegretol)

Clonidine yes no yes yes no no no no no
(Catapres)

Fluoxetine yes no no yes yes yes yes yes no
(Prozac)

Lamotrigine yes yes no no yes yes yes yes yes
(Lamictal)

Lithium yes no no yes yes yes no no no
(Eskalith)

Methylphenidate yes no no no no no no no no
(Ritalin)

Risperidone yes yes yes no yes yes yes no yes
(Risperdal)

Sertraline yes no yes no yes yes no yes yes
(Zoloft)

Valproate/valproic acid yes no no no yes no no yes no
(Depacon/Depakene)

T a b le  2

F r a g i l e  X
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Dental Considerations

Man y o f t h e m ed icat io n s u sed  t o

treat  Rett  syn drom e cause orofacial an d

syst em ic sid e  effect s (Tab le  2 ),  an d

evo ke in t eract io n s wit h  m ed icat io n s

used  in  den tistry (Table 3). A n um ber

of orofacial an d  m edical p roblem s are

seen  m o re o ft en  in  p eo p le wit h  Ret t

syn drom e th an  in  th e gen eral popu la-

t ion  th at  are germ an e to th e practice of

d en t ist ry . Severe b ru x ism , o ccu rrin g

m ore often  wh ile th e pat ien t  is awake

th en  durin g sleep  an d  producin g loud

grat in g soun ds, causes severe at t rit ion

o f t h e p r im ary t eet h . Very co m m o n

durin g early ch ildh ood, th e bruxism  is

r e s i s t a n t  t o  d e n t a l  fa b r i c a t io n  o f

b it ep lan es an d  m ed ical m an agem en t

(adm in ist rat ion  of ben zod iazep in es or

m u scle relaxan t s).44-47 Accom p an yin g

th e m ovem en t of th e m an dible are un -

coordin ated  an d repetit ive m ovem en ts

of th e ton gue (often  protrusion ), bilat-

eral m asseter m uscle h ypertroph y, sial-

o rrh ea  an d  d ro o lin g.48 ,49 In ad eq u at e

n utrit ion  is often  a problem  because of

in volun tary m ovem en ts of th e ton gue

a n d  m a n d ib le ,  m o v e m e n t  o f  fo o d

aroun d th e m outh , poor m outh  closure

(secon dary to an  an terior open  bite re-

su lt in g from  con tin uous ton gue protru-

sion ), aberran t swallowin g pattern , an d

a lack o f h an d  u se. Gast roesop h ageal

reflux is also com m on , with  th e poten -

tial for erosion  of tooth  structure on  ex-

posure to gastric acids. 

Irregu lar breath in g durin g wakefu l-

n ess (especially wh en  un der em otion al

or ph ysical stress) an d con sist in g of h y-

p erven t i la t io n  o r  b rea t h  h o ld in g is

com m on  between  th e ages of 5 an d 10

y e a r s.  Br e a t h  h o ld in g  m a y  b e  p r o -

lon ged  an d  alarm in g, occasion ally ex-

ceedin g on e m in ute. In  older people, it

becom es com m on  for each  exp irat ion

to be ach ieved on ly after a Valsalva m a-

n eu ver  (ex p ira t io n  a ga in st  a  c lo sed

upper airway, with  severe alteration  in

h eart  rat e an d  b lood  p ressu re d u e t o

developin g m uscle wastin g an d skeletal

deform it ies (i.e., sco liosis). Tests in d i-

cate a m en tal age at th e 8- to 10-m on th

level an d m otor fun ction  at  th e 12- to

18-m on th  level. Adaptive skills such  as

feed in g,  d ressin g,  a n d  t o i le t in g a re

n ever effectively acquired. 

Th e girls wh o  d evelo p  an d  ret ain

th e ability to walk do so in  an  aim less

fash ion , with  th e first  step  often  bein g

backwards (retropulsion ). For th ese girls,

com m u n icat ion  fu n ct ion s su ch  as so-

cia liza t io n  an d  eye co n t act  m ay im -

prove. In  fact, in ten se starin g to obtain

eye com m un ication  or express wish es is

a prom in en t feature of Rett  syn drom e.

W ell-fu n ct io n in g Ret t  syn d ro m e fe-

m ales even  ten d to develop a surprisin g-

ly effective “eye poin tin g” lan guage as a

subst itu te for th eir loss of speech  an d

fin e  m o t o r  co m m u n ica t io n  sk i l l s .

However, th ey rem ain  in capable of self

care; over th e n ext several decades, th ey

slowly lose m otor fu n ct ion  su ch  th at

am bulation  an d stereotypic h an d m ove-

m en ts dim in ish  in  speed an d frequen cy.

Survival to  m iddle age is typ ical, with

70 percen t  of wom en  livin g to  age 35

an d som e livin g to older th an  60. Death

is usually sudden  an d un expected  an d

presum ed to arise from  breath in g dys-

fun ction  or cardiac arrh yth m ias.

Th e d iagn osis o f Ret t  syn d rom e is

m ade by m edical h istory an d n eurolog-

ic exam in at ion  an d  is con firm ed  by a

blood test  th at  iden tifies a m utation  in

t h e MECP2 gen e. Recu rren ce wit h in

fam ilies is less t h an  1  p ercen t ; t h u s,

Rett  syn drom e usually represen ts a n ew

m utat ion . Th e m u tated  gen e p reven ts

adequate p roduct ion  of a p rotein  n or-

m ally fo u n d  in  t h e n u cleu s o f m an y

types of n euron s. Loss of th e protein  re-

su lts in  arrested n euron al developm en t,

sm aller n euron s, a reduction  in  len gth

an d com plexity of den drites, im paired

n e u r o n a l  s ign a l in g ,  r e d u c e d  b r a in

w eigh t ,  an d  red u ced  vo lu m e o f t h e

fron tal cortex.41-43

lost (i.e., loss of th e ability to speak an d

un derstan d sin gle words/  ph rases or n u-

an ced babble th at was in itially learn ed),

social skills (e.g., sm ilin g) regress, eye

con tact is lost, an d profoun d irritability

d ev e lo p s. 3 8 Prev io u sly  lea rn ed  fin e

m o t o r  skills (e .g.,  p assin g t o ys fro m

h an d to h an d) are replaced by repeated

h an d wash in g m ovem en ts, in terspersed

with  bit in g or ru bbin g th e dorsu m  of

th e h an d again st th e teeth  an d lips, an d

digit-h an d suckin g or lickin g.39 Growth

fa ilu re (esp ecia lly n o t iceab le are t h e

sm all h ead an d sm all, cold, blue-colored

fe e t )  i s  p e r v a siv e ,  w i t h  h e igh t  a n d

weigh t declin in g from  n ear n orm al val-

ues at age 1 to below th e fifth  percen tile

for th e n orm al popu lat ion  by age 7.40

Ap p ro x im at ely 25  p ercen t  o f p eo p le

wit h  Ret t  syn d ro m e n ever walk (sec-

on dary to spin al cord in volvem en t) an d

are con fin ed to a wh eelch air, even tually

Discolored Bruxism Miscellaneous
tongue

no no Erythema multiforme, 
carbohydrate
craving

no no Parotid gland
swelling and pain

yes yes Jaw pain, buccal-
glossal syndrome

no no Halitosis, gingival
hyperplasia

no no Carbohydrate
craving

no no Erythema multiforme

yes no Toothache, tongue
paralysis, sinusitis

no yes Gingival hyperplasia

no no Periodontal abscess,
sinusitis, neck pain



Drugs Used to Treat Mental Retardation and Their Adverse Systemic Side Effects and

Interactions with Dental Therapeutics19-28

Drug (trade name) Common usage Illness Indications Side effects and interactions

Carbamazepine Anticonvulsant Fragile X syndrome Mood stabilization Long-term use associated with decreased white
(Tegretol) Rett syndrome Antiaggression blood cell and platelet counts.

Prader-Willi syndrome Anticonvulsant Erythromycin, clarithromycin, and propoxphene
may inhibit the metabolism of carbamazepine and
permit emergence of its side effects.
Accelerates the metabolism of doxycycline.

Clonidine Antihypertensive Fragile X syndrome Calm hperactivity Increases sedation of other central nervous system
(Catapres) Regulate sleep depressants.

May cause orthostatic hypotension.

Fluoxetine Antidepressant Fragile X syndrome Antiaggression Side effects include diarrhea, nausea, somnolence,
(Prozac) Prader-Willi syndrome Antianxiety dizziness, and sexual dysfunction.

Treat depression Occasionally causes an increase in bleeding time.
Prevent self- Increases sedation of other central nervous system 
mutilation depressants.

May inhibit the metabolism of codeine, some 
benzodiazepines.
Erythromycin and clarithromycin may inhibit metabolism
of fluoxetine.

Lamotrigine Anticonvulsant Fragile X syndrome Anticonvulsant May rarely cause thrombocytopenia, leukopenia, or
(Lamictal) Rett syndrome leukocytosis.

May cause skin disorders, including rash, Steven-
Johnson syndrome, and angioedema.
Increases sedation of other central nervous system 
depressants.
Decreased effect with chronic, high-dose acetaminophen.

Lithium Antimanic Fragile X syndrome Antiaggression Nonsteroidal anti-inflammatory drugs and metronidazole
(Eskalith) may decrease renal clearance of lithium.

Increases sedation when used concurrently with
benzodiazepines.
Nausea, diarrhea, drowsiness, acne, hand tremor
are common side effects.
May cause electrocardiogram changes, weight gain, 
and hypothroidism.

Methylphenidate Central nervous Fragile X syndrome Calm hyperactivity May rarely cause thrombocytopenia, leukopenia,
(Ritalin) system stimulant Prader-Willi syndrome Enhance attention and anemia.

Anorexia and reduced weight gain in children with
long-term use.
Use vasoconstrictors with caution, in low doses, and 
with careful aspiration.

Risperidone Antipsychotic Fragile X syndrome Antiaggression May rarely cause thrombocytopenia.
(Risperdal) Rett syndrome Antiagitation Increases sedation of other central nervous system

depressions.
Prader-Willi syndrome Rid delusions May cause orthostatic hypotension.

Rid hallucinations May induce motor disturbances (akathisias, etc.).

Sertraline Antidepressant Fragile X syndrome Antiaggression Side effects include diarrhea, nausea, somnolence,
(Zoloft) Prader-Willi syndrome Antianxiety dizziness, and sexual dysfunction.

Treat depression Occasionally causes an increase in bleeding time.
Prevent self- Increases sedation depression of other central nervous 

mutilitation system depressants.
May inhibit the metabolism (and analgesic effect)
of codeine.
Erythromycin and clarithromycin may inhibit metabolism
of sertraline.

Valproate/ Anticonvulsant Fragile X syndrome Mood stabilization May cause leukopenia, thrombocytopenia, and
valproic acid Rett syndrome Antiaggression decreased fibrinogen concentration.
(Depacon/ Prader-Willi syndrome Anticonvulsant May cause liver function abnormalities and irreversible
Depakene) hepatic failure.

Erythromycin and aspirin may inhibit the metabolism of
valproate.
Aspirin and nonsteroidal anti-inflammatory drugs 
increase bleeding tendency.

T a b le  3
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t h e p ressu re gen erated  in  th e ch est ).

Th is m ay lead  t o  eject io n  o f sa liva ,

wh ich  m ay be m istaken  for “spit t in g.”

Am on g th e m ost  severely h yp o ton ic

people, in adequate, sh allow breath in g

h as been  iden tified , wh ich  allows oxy-

gen  ten sion s to fall an d carbon  dioxide

ten sion  to  rise.50 Breath  h o ld in g h as

also  been  rep o rt ed  d u rin g in d u ct ion

with  65 percen t  n it rous oxide an d  35

percen t oxygen  for den tistry. Excessive

so m n o len ce a ft er  ad m in ist ra t io n  o f

o ra l m id azo lam  o r  a ft e r  em ergen ce

from  gen eral an esth esia h as also been

reported.51-53

Self-abusive beh avior, such  as h it -

t in g th e m ou th  an d  face, h air pu llin g,

an d  bit in g of fin gers or h an ds, is seen

on  occasion , esp ecially wh en  th e p a-

t ien t  is agitated . It  m u st  n o t  be con -

fused  with  paren tal or caretaker abuse.

In d ivid u a ls wit h  Ret t  syn d ro m e ap -

pear to  h ave lit t le or n o con trol over

th ese beh aviors, an d  at tem pts to  stop

th em  by beh avioral m eth ods are in ef-

fect ive. Aggressive beh avio r d irect ed

toward  oth ers m ay also  be a p roblem

an d  is o ft en  co n t ro lled  wit h  risp eri-

d o n e . 5 4 So m e  g i r l s  w i t h  Re t t  sy n -

d r o m e ,  m a in ly  in  t h e i r  t e e n s  a n d

older, period ically h ave at tacks of vio-

len t  scream in g, w h ich  m ay la st  fo r

h ours. Th ese scream s are often  at t rib-

u ted  to  body pain s (in clud in g th ose in

t h e  o r a l  c a v i t y )  b y  c a r e  g i v e r s .

However, even  after th orough  clin ical

exam in at io n , so m at ic ab n o rm alit ies

are rarely id en t ified .55 Seizu res o ft en

develop  (in  60 percen t  to  90 percen t

o f Ret t  syn d ro m e p a t ien t s) an d  a re

su ccessfu lly  co n t ro lled  w it h  ca rb a -

m azep in e, valp roate, or lam otrigin e. 

Prader-Willi Syndrome
Prader-Willi syn drom e is a gen et ic

disorder caused by delet ion  of th e pa-

tern al gen etic in form ation  on  ch rom o-

som e 15 cod in g for p rotein s requ ired

fo r gen eral b rain  d evelop m en t , with

part icu lar em ph asis on  several region s

in  t h e  h yp o t h a lam u s.  Th e  d iso rd er

arises equally in  both  sexes, with  an  es-

t im a t e d  p r e v a le n c e  o f  1 :1 0 ,0 0 0

b ir t h s.56 In  u t ero , t h e fet u s d em o n -

strates decreased  act ivity, an d at  birth

th e n eon ate h as a weak cry, is un able

t o  co n t ro l m o vem en t s (“flo p p y”) o f

th e h ead  an d  n eck (m uscu lar h ypoto-

pain  sen sit ivity, d isturbed tem perature

p ercep t io n ,  a n d  sp eech  d ifficu l t ie s

begin  t o  m an ifest . As t h ese ch ild ren

get older, th ey begin  to h oard an d steal

food, severely an d persisten tly overeat ,

exh ibit  m ood swin gs, becom e socially

wit h d rawn , m ake p o o r  eye co n t act ,

an d display self-abusive beh aviors such

as con tin ually p ickin g at  th eir skin  an d

b it in g t h eir  n a ils. Th ese in d ivid u als

also often  exh ibit  com pulsive an d ob-

session al beh aviors (e.g., adh eren ce to

rituals, in sisten ce on  certain  rou t in es,

o rd er in g an d  a r ran gin g),  rep e t i t ive

sp eech , rep et it ive q u est io n in g, st u b -

born n ess, im pulsivity, an d argum en ta-

t iven ess (e.g., st ron g resistan ce to cer-

tain  ru les). 

By adolescen ce, m ost  peop le with

Prad er -W ill i  syn d ro m e a re  severe ly

obese (often  with  a body m ass in dex

th at  exceeds 33, wh ere th e n orm al for

a m ale is 23 to 25 an d for a fem ale 20

t o  2 2 ),  o f sh o r t  st a t u re  (w it h  sm a ll

h an ds an d feet), an d with  delayed sex-

u al d evelo p m en t  (m ales: scro t a l h y-

p o p lasia ,  u n d escen d ed  t est es,  sm all

pen is; fem ales: h ypoplasia of labia m i-

n o ra  an d / o r clit o ris; b o t h  sexes: d e-

c r e a se d  b o d y  h a i r ,  l a c k  o f  v o ic e

ch an ge) becau se o f in ad eq u ate fu n c-

t ion  o f th e h yp oth alam u s an d  it s af-

fects on  th e p itu itary glan d (i.e., lack of

growth  h orm on e).62 Ch aracterist ic oro-

facial features presen t sin ce birth  n ow

becom e m ore readily apparen t an d in -

clu de fair h air an d  skin , n arrow face,

alm on d-sh aped palpebral fissures, stra-

b ism u s, an d  a  n a rro w  n asa l b r id ge.

Th ey also often  h ave a sm all, retruded

m an dible, a sm all m ou th  with  down -

tu rn ed  co rn ers t h at  are cru st ed  with

th ick, rop ey saliva, an d  a th in  u p p er

lip . On  in traoral exam , th e oroph aryn x

m ay be sm all an d crowded with  h yper-

troph ied ton sils.61 

Du rin g ad o lescen ce, v io len t  an d

a ggressiv e  b eh a v io r  b eco m es m o re

Irregular breathing
during wakefulness

(especially when
under emotional or

physical stress) and
consisting of hyper-
ventilation or breath

holding is common
between the ages of

5 and 10 years.

n ia), h as a poor sucklin g respon se, an d

m ay fail to th rive un less a feedin g tube

is p laced. Durin g th is first  year of life,

th e in fan t  is frien d ly, easygoin g, an d

affect io n at e. To ward  t h e en d  o f t h e

first  year of life, h owever, m uscle ton e

an d m ovem en ts im prove an d develop-

m en tal m ileston es (speech  an d  m otor

skills) are ach ieved, alth ough  delayed.

By 1 to 2 years of age, th e ch ild  devel-

ops a voracious appetite (h yperph agia)

an d  u n less p rovid ed  with  food  h as a

tem per tan trum  th at  often  in cludes ag-

gressive beh avio r an d  scream in g.57-60

Th e severe overeatin g is th ough t to be

due to  a failu re of th e n orm al sat iety

respon se followin g food in take.61 Sign s

o f m ild -t o -m o d erat e m en t al ret ard a-

t io n ,  p h ysica l in act iv it y ,  d ecreased
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overt , as d oes st ealin g m on ey to  ob-

t ain  food  an d  lyin g abou t  it . By t h e

early 20s, between  on e-th ird  an d  on e-

h alf o f in d ivid u als with  Prad er-W illi

syn d ro m e d evelo p  d efin ab le p sych i-

atric p roblem s.64 Major depressive d is-

o rd er req u irin g ad m in ist rat ion  o f se-

lect ive sero t o n in  reu p t ake in h ib it o r

an t idep ressan ts, b ip o lar affect ive d is-

order requ irin g t reatm en t  with  carba-

m azep in e, an d  ep iso d es o f agit a t io n

with  delusion s an d  auditory h allucin a-

t ion s n ecessit at in g ad m in ist rat ion  o f

risp erid on e h ave been  freq u en t ly re-

ported .65-67 Ph ysical p roblem s also de-

ve lo p  d u r in g a d o lescen ce ,  m o st  o f

wh ich  a re seco n d ary t o  o b esit y , in -

cludin g scoliosis, d iabetes m ellitus, h y-

perch olesterolem ia, h yperten sion , ob-

struct ive sleep  apn ea (with  loud  sn or-

in g an d  daytim e sleep in ess), restrict ive

lun g d isease, an d  osteoporosis.68 Death

is l ike ly  t o  o ccu r  in  t h e  t h i r d  a n d

fo u r t h  d ecad es fro m  ca rd io vascu la r

an d  resp iratory d isease.

Dental Considerations

Man y o f th e m ed icat ion s u sed  to

t reat  Prader-W illi syn drom e elicit  ad -

verse o ro facial sid e effect s (Table 2 ),

system ic react ion s, an d  d ru g in terac-

t ion s in vo lvin g d en tal agen t s (Table

3). A n um ber of orofacial an d m edical

p rob lem s o f in t erest  t o  d en t ist ry are

also  seen  m ore o ft en  in  p eop le with

Prader-Willi syn drom e th an  in  th e gen -

eral population .

Ram p an t  d en t a l d ecay  h as b een

freq u en t ly reported  an d  arises from  a

com bin at ion  of a p referen ce for h igh

carboh ydrate food , poor oral h ygien e,

a n d  r e d u c e d  sa l i v a r y  f l o w . 6 9 -7 1

Salivary flo w in  t h ese in d ivid u als is

o n ly 20  p ercen t  o f n o rm al, an d  t h e

decrease in  salivary water con t ribu tes

to  th e ropey, th ick con sisten cy.72 Th e

aberran t  saliva in cap able o f rem in er-

alizin g en am el h as recen t ly been  im -

p lica t ed  in  fo m en t in g t h e excessive

t o o t h  wear  n o t ed  in  m an y o f t h ese

in d ividu als.73 Oth er den tal abn orm al-

it ies rep orted  to  occu r in  associat ion

wit h  Prad er-W illi syn d ro m e in clu d e

delayed  too th  eru p t ion , th e p resen ce

o f su p e rn u m era ry  t e e t h ,  a n d  p e r i -

odon tal d isease.74

Pa t ien t s a b le  t o  co o p era t e  w it h

care can  h ave stan dard  den tal p roce-

du res p erform ed  u sin g local an esth e-

sia. Use of a den tal m outh  prop  to as-

sist  p a t ien t s in  keep in g t h e  m o u t h

o p en  is very ap p ro p riat e given  t h eir

p o o r  m u scu la r  co n t ro l.  Ph ysica l re-

st rain ts, h owever, sh ou ld  be avoided ,

because th ey fu rth er agitate th e ch ild .

Lon g-term  care sh ou ld  con sist  o f in -

creasin g oral h ygien e freq u en cy with

th e h elp  of th e paren ts an d  caregivers,

daily app licat ion  of top ical fluoride gel

or rin se, an d  frequen t  p reven tive recall

appoin tm en ts. 

Man agem en t  of th e u n cooperat ive

p at ien t  is m ore com p lex. Th e d egree

o f sed a t io n  an d  resp ira t o ry  d ep res-

sio n  p ro vid ed  by o ral sed at ive m ed -

i c a t i o n s  i s  d i f f i c u l t  t o  c o n t r o l  i n

h ealth y p at ien t s an d  is best  avo id ed

i n  t h i s  v u l n e r a b l e  p o p u l a t i o n .

Ad m in ist ra t io n  o f in t raven o u s sed a-

t ive agen ts for sh ort  p rocedu res in  an

o ff i c e  se t t in g  m a y  b e  a p p r o p r i a t e

w h en  t h e  c l in ic ia n  is p ro fic ien t  in

gain in g ven ou s access in  obese in d i-

v id u a ls a n d  em ergen t ly  in t u b a t in g

pat ien ts wh ose airway m ay be altered

b eca u se  o f o b esit y ,  sco lio sis,  sm a ll

statu re, an d  h yp ert rop h ic ton sils.75,76

Lon g an d  in vo lved  t reatm en t  p roce-

du res, h owever, are best  perform ed  in

a su rgical cen ter or h osp ital set t in g. 

Final Comment
D e n t i st s  t r e a t in g  p a t ie n t s  w i t h

m en tal retardat ion  m ust  exh ibit  com -

p assio n  as t h ey p ro vid e care fo r t h e

pat ien t . Th ey m u st  also  exh ibit  com -

passion  for th e fam ily an d  caregivers

wh en  req u est in g t h eir  assist an ce in

t h e  p r e v e n t iv e  a sp e c t s  o f  c a r e .

Expectat ion s of th e den tal team  m ust

b e t em p ered  b y t h e rea liza t io n  t h a t

th e p at ien t ’s p reven t ive den tal n eeds

rep resen t  on ly a sm all com pon en t  of

t h eir  t o t a l n eed . Fam ilies o f p eo p le

with  severe or p rofoun d m en tal retar-

During 
adolescence, 
violent and 

aggressive behavior
becomes more 
overt, as does
stealing money 

to obtain food and
lying about it.

Dental Treatm ent

Pat ien t s afflict ed  wit h  t h e d iso r-

d ers d escribed  in  t h is p ap er will ex-

h ib it  a wid e variat ion  in  th eir level o f

u n d erstan d in g an d  ab ility to  coop er-

at e. A p relim in ary o ffice visit  t o  as-

sess th eir cap abilit ies, ob tain  a m ed -

ical h isto ry, an d  gau ge th e exten t  o f

d en t a l  d isea se  sh o u ld  b e  a r ra n ged .

Pat ien t s t akin g m ed icat ion s t h at  ad -

v e r se ly  in flu en ce  t h e  h em o p o ie t ic

syst em  (e.g., carb am azep in e, lam o t -

r ig in e ,  m e t h y l -p h e n id a t e ,  r i sp e r i -

d on e, valp roate) will n eed  a com p lete

b lood  cou n t  t o  assess p lat elet  st atu s

i f su rg ica l  p ro ced u res a r e  p la n n ed

(Table 2 ). Pat ien t s with  fragile X syn -

d rom e h ave a h igh  p revalen ce o f m i-

t ral valve p ro lap se, a su bset  o f wh ich

h a s a n  a cco m p a n y in g  m u r m u r  r e -

q u ir in g p ro p h y la ct ic  a n t ib io t ics t o

d e c r e a se  t h e  r i sk  o f  e n d o c a r d i t i s

w h en  in va sive  p ro ced u res a re  p e r -

fo rm ed . Evalu at ion  o f th ese p at ien t s

by a card io logist  is p ru d en t . 

F r a g i l e  X
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d at io n  a re  o ft en  o ccu p ied  24  h o u rs

ea ch  d a y ,  seven  d a ys a  w eek ,  w it h

feed in g, to ilet in g, d iaperin g, bath in g,

an d  dressin g.77
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o r  t h e  t y p ica l  d en t ist ,  t h e

great est  ch allen ge p osed  by

th e youn g den tal pat ien t  re-

qu irin g operat ive care is th e

n eed  to  elicit  th e ch ild ’s co-

op erat ion . A p ract it ion er o f

an y level of experien ce m ust  con sider

n ot on ly th e n ature an d severity of den -

tal disease, but also th e in teraction s be-

tween  th e ch ild, h is or h er paren ts, an d

h im - or h erself as th e clin ician . Optim al

m an agem en t  of th e youn g pat ien t  in -

volves an  en tirely n ew set of skills th at,

given  an  un derstan din g of som e foun -

d at io n al p rin cip les, is easy t o  o b t ain

an d develop  in  both  th e n ew an d sea-

son ed clin ician . Th e purpose of th is re-

view is t o  su m m arize so m e d et erm i-

n an ts th at  in fluen ce assessm en t of th e

pediatric den tal patien t as well as som e

classic strategies for m an agin g th e ch ild

in  th e d en tal set t in g. Th e art icle will

also address assessm en t of th e ch ild an d

p aren ts in  th e cu rren t  cu ltu ral m ilieu

an d suggest som e direction s in  beh avior

m an agem en t  st rategies for th e fu tu re.

Ultim ately, th e goal of th is review is to

suggest  som e strategies th at  will allow

th e practition er to give th e best possible

den tal care to youn g ch ildren .

B e h av i o r

A B S T R A C T

One of the difficulties of the practice of dentistry is being responsible for the high-

est quality of care for patients while often having to propose alternate solutions

for a variety of reasons, which include financial concerns. Dental practitioners

treating young children have the added responsibility of gaining their patient’s

cooperation to render the best treatment. Determinants that influence the devel-

opment of a behavioral strategy for a young patient include disease status, the

child’s physical and mental development, parental characteristics, and provider

personality and capabilities. Classic strategies — including a supportive office en-

vironment, “tell-show-do,” successive approximation, distraction, behavior shap-

ing, and retraining — must be matched to the characteristics of each child and

family situation. Current cultural trends suggest that disciplinary forms of behavior

management strategies — such as hand-over-mouth, physical restraint, and even

voice control — are losing societal acceptance.
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likewise ch an ge. Alon g with  kn owin g

th e age of a ch ild  pat ien t , th e den tist

m ust  assess h is or h er ph ysical devel-

opm en t , level of socializat ion , ability

to fun ction  in depen den tly, in tellectual

developm en t, an d lin guist ic ability. All

of th ese factors give an  in d icat ion  of

th e beh avioral m atu rity o f th e ch ild .

Table 1 sum m arizes som e expected de-

velopm en tal stages for ch ildren  at  vari-

ous ages.1,2

m ovin g in to th e cooperative stage can

be id en t ified  th rou gh  observat ion  o f

t h e ch ild  even  b efo re in it ia t in g an y

den tal p rocedures. Levels of socializa-

t ion  an d  lin gu ist ic abilit ies can  be as-

sessed by gaugin g th e ch ild’s respon se

wh en  brough t in to th e treatm en t area

o r  wh ile  o b t a in in g o r  u p d a t in g t h e

m ed ical an d  d en t al h ist o ry with  t h e

paren ts. Ch ildren  wh o h ave m oved out

of th e p recooperat ive category are ca-

pable of carryin g on  con versation s an d

followin g direction s.4,5

O n ce a  ch ild  h as p ro gressed  b e-

yon d  th e p recoop erat ive stage, h e or

sh e can  classically be cat ego rized  as

eit h er coop erat ive o r u n coop erat ive.

A coop erat ive ch ild  is easy to  recog-

n i ze .  Th i s  c h i l d  r e sp o n d s  w e l l  t o

q u est io n s,  h as n o  o u t w ard  sign s o f

ap p reh en sion  or relu ctan ce, an d  will

fo llow d irect ion s with  lit t le h esitat ion

an d  occasion al en th u siasm . Th e u n -

co o p erat ive ch ild  can  be m o re p o si-

t ively  lab eled  as b ein g “p o t en t ia lly

co o p era t ive .”  Develo p m en t a l  m ile -

ston es in d icate th at  th is ch ild  sh ou ld

be able to  coop erate, alth ou gh  h e or

sh e m ay n ot  do  so . Factors th at  affect

a ch ild ’s p o ten t ial t o  coop erat e m ay

be in tern al or extern al. 

In tern ally, cooperat ive ability m ay

b e m o d ified  b y d egree o f fea r / ease ,

degree of willfu ln ess/ willin gn ess, an d

a w a ren ess o f d en t a l  p ro b lem s.  Fo r

n early all u n cooperat ive ch ild ren , th e

cen t ral issu e in  beh avio r bo ils d own

to  fear an d / or willfu ln ess. Th ese ch ar-

acterist ics can  occu r eith er as a fu n c-

t ion  of an  in d ividu al’s in n ate person -

a lit y / t em p eram en t  o r  a s a  resu lt  o f

so m e  p r e v i o u s  e x p e r i e n c e . 6 -9

Dist in gu ish in g between  th ese two po-

ten t ial origin s is rath er im portan t , as

i t  w il l  a ffec t  b eh a v io ra l  st r a t egies.

Fe a r fu ln e ss i s  m u ch  e a sie r  t o  d e a l

with . If th e ch ild  is afraid  of th e u n -

kn own , th e den t ist  can  focu s on  m ak-

in g  t h in g s  k n o w n .  I f  t h e  c h i l d  i s

afraid  becau se of a p reviou s vio lat ion

Along with knowing
the age of a child

patient, the dentist
must assess his 
or her physical 

development, level 
of socialization, 

ability to function 
independently, 

intellectual 
development, and 
linguistic ability.

Beh avior h as classically been  sepa-

ra t ed  in t o  t h ree st ages: p reco o p era-

t ive, un cooperat ive, an d  cooperat ive.1

Th e  p r e c o o p e r a t iv e  s t a g e  e x t e n d s

f r o m  i n fa n c y  t o  a g e  2  o r  3  i n  a

h ealth y ch ild . Th is stage is ch aracter-

ized  by an  actu al lack of coop erat ive

a b i l i t y .  C o m m u n ica t io n  sk i l ls a n d

com preh en sion  h ave n ot developed to

a poin t  wh ere th e ch ild  is capable of

p art icip at in g in  t reat m en t . Ch ild ren

with  m en tal deficits an d developm en -

tal delays can  rem ain  in  th is category

in defin itely. Wh en  an  in fan t or toddler

p resen ts for t reatm en t , h e or sh e can

gen erally be assum ed to be precoopera-

t ive u n less assessm en t  p ro ves o t h er-

wise.3 Factors in dicatin g th at  a ch ild  is

B e h av i o r

Determinants of Care

Disease Status 

Th e first  t h in g t o  co n sid er wh en

decidin g h ow to treat  th e ch ild  patien t

is d isease statu s. Th is determ in es th e

n ecessity for t reatm en t . Th e clin ician

m u st  con sid er wh eth er th e p rop osed

t reatm en t  is p reven t ive or restorat ive

sin ce preven tive m easures such  as den -

t a l p ro p h ylax is,  flu o r id e t rea t m en t ,

an d sealan ts can  often  be deferred. In  a

ch ild  with  caries, wh eth er th e lesion s

are in cip ien t  o r  act ive m u st  a lso  b e

co n sid e r e d .  Aga in ,  t r e a t m e n t  m a y

som etim es be deferred in  a ch ild  with

in cip ien t  lesion s. Makin g certain  th e

paren ts u n derstan d  th e situ at ion  an d

t h e  p ro p o sed  so lu t io n  is im p o r t an t

h ere, part icu larly if a decision  is m ade

to wait  un til th e n ext periodic evalua-

t ion  to assess im provem en ts in  beh av-

io ral m atu rity an d  su bseq u en t  read i-

n ess for restorative treatm en t.

Exten t  of den tal d isease is an oth er

con siderat ion . In volvem en t  o f m u lt i-

p le teeth  creates m ore urgen cy th an  in -

volvem en t of a sin gle tooth , un less ir-

reversible p rocesses h ave been  in it iat -

ed . Pu lp al in vo lvem en t  o r in fect ion s

m a k e  t r e a t m e n t  m o r e  im p e r a t iv e .

Alth ough  th e prim ary den tit ion  sh ould

certain ly n ot be con sidered disposable,

wh eth er th e tooth  is deciduous or per-

m an en t m ay also in fluen ce th e n ecessi-

ty o f t reatm en t . In  ad d it ion , gen eral

h ealth  status is an  im portan t con sider-

ation . If th e patien t  is m edically com -

prom ised or h as som e oth er d isability,

th e im pact  of den tal d isease ch an ges.

Den tal an d  overall d isease/h ealth  sta-

t u s is t h en  weigh ed  a lo n g w it h  t h e

oth er th ree determ in an ts to  establish

an  approach  for treatm en t.

Developm ental 

A secon d  area o f con sid erat ion  is

t h e ch ild ’s d evelo p m en t al st a t u s. As

ch ildren  develop from  in fan cy to ado-

lescen ce,  t h eir  co o p era t ive  ab ilit ies



of t ru st , th e clin ician  can  work toward

th e establish m en t  of t ru st . W illfu ln ess

is m o re d ifficu lt ,  b ecau se it  m ay re-

q u ire a breakin g or red irect in g of th e

will an d  th e establish m en t  of au th ori-

ty. Fear an d  willfu ln ess as core issu es

are n ot  m u tu ally exclu sive. Th ey m ay

in teract  an d  can  poten t ially be m od i-

fied  acco rd in g t o  t h e ch ild ’s u n d er-

st an d in g o f h is o r  h er  d en t a l  p ro b -

lem s. Th u s, pat ien t  edu cat ion  is para-

m ou n t  for th e poten t ially cooperat ive

ch ild , part icu larly if th e origin  of th e

fearfu l o r willfu l beh avio r is a  p revi-

o u s ex p e r ien ce .  Fea r  o r  w i l l fu ln ess

th at  is sim p ly part  of th e ch ild ’s per-

son ality o r t em p eram en t  is h ard er to

address. Th is m u st  also  be con sidered .

Extern ally, cooperat ive ability m ay

be m odified by previous m edical experi-

en ces. Th e ch ild  wh o h as experien ced

m ult ip le un p leasan t  m edical in terven -

t ion s ten ds to  be far less am en able to

den tal p rocedu res th an  th e ch ild  wh o

h as h ad  on ly p leasan t  experien ces.8,10

Paren tal respon se also plays an  extern al

role in  th e m odification  of cooperative

ab ilit y. Paren t s wh o  are fearfu l o ft en

p ro ject  t h is an x iet y  o n t o  t h eir  ch il-

dren .8,11 Th e un ique fam ily dyn am ics of

each  ch ild  also affects th e respon se to

auth ority figures an d willin gn ess to sub-

m it to auth ority.9,12

O vera ll ,  d evelo p m en t a l d e t erm i-

n an ts are h igh ly variable. Not all 3-year-

olds respon d th e sam e way, n or do all 8-

year-olds respon d th e sam e. Person ality

an d  t em p eram en t  p lay an  im p o rt an t

role in  cooperation  th at can n ot fully be

related to ch ron ological age.

Parental 

A th ird area of con sideration  in  th e

developm en t of a strategy to approach

th e ch ild patien t is in teraction  with  th e

paren ts. A gen eral un derstan din g of var-

ious cultures is im portan t wh en  con sid-

erin g th e effect of paren ts on  th e beh av-

ior of th e ch ild. Culture can  affect diet

an d feedin g h abits. Sugar con ten t of tra-

dition al foods can  vary. Oth er practices,

such  as th e lem on -suckin g com m on  in

som e Midd le Eastern  an d  Lat in  cou n -

t ries, m ay h ave d eleteriou s effect s on
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Developmental stages for children and adolescents

T a b le  1

Sensorimotor period

Age 0 to 2 years

• Unable to reason

• Reality is external

• No object permanence

• Reacts to stress with senses

• Element of amnesia

Preoperative period

Age 2 years

• Geared to gross motor skills

• Likes to see and touch

• Very attached to parent

• Solitary play; rarely shares

• Limited vocabulary; early sentence formation

• Becoming interested in self-help skills

Age 3 years

• Less egocentric; likes to please

• Very active imagination; likes stories

• Remains closely attached to parent

Age 5 years

• A period of consolidation; deliberate

• Takes pride in possessions

• Plays cooperatively with peers

• Relinquishing comfort objects

Concrete operations

Age 6 to 13 years

• Eager to learn

• Discriminates, classifies

• Cause-and-effect logic

• Begins to trust

• Internal organization (conceptualization)

• Recognizes and understands pain

Formal operations

Age 13 to 17 years

• Can deal with abstract

• Can solve complex problems

• Reasons inductively

• Developing ideals and attitudes

Based on McDonald and Avery,1 and Barber and Luke.2



7 0 6 CDA. JO URN AL.VO L. 3 1 .N O .9 .SEPTEMBER.2 0 0 3

con trol an d power. Th ese paren ts often

at t em p t  t o  d irect  t h e cou rse o f t reat -

m en t. With  th ese paren ts, strict  adh er-

en ce to th e stated office policy is im por-

t an t . Rat ion al con versat ion  m ay also

h elp in  revealin g th e un derlyin g causes

fo r t h eir beh avio r. Also  im p o rt an t  is

h elp in g th e paren t un derstan d th at  an

adversarial relation sh ip with  th e den tist

does n ot  p rom ote th e best  in terests of

th e ch ild. Th e h ostile paren t m ay h ave

h ad a previous poor experien ce or h ar-

bor gen erally n egative att itudes toward

h ealth  profession als. Th ey m ay feel in -

secure in  a foreign  en viron m en t or m ay

sim ply h ave m iscon ception s about den -

t ist ry. Hallm arks o f t h is a t t it u d e are

n on com plian t beh avior, failure to m ake

eye con tact , or a con stan t  quest ion in g

of th e n eed for treatm en t. Often , a com -

p a ssio n a t e ,  o p e n  co n v e r sa t io n  ca n

sm ooth  th e relat ion sh ip . An oth er per-

son ality type is th e n eglect fu l paren t .

Th is a t t i t u d e  is gen era lly  re la t ed  t o

paren tal values an d lifestyle. Th ese par-

en ts m ay be overly busy, careless, or un -

appreciative of good den tal care. Th ese

paren ts m ust be educated about th e im -

p ortan ce of den tal h ealth . Th ey m u st

also  be m ad e aware o f t h e im p act  o f

th eir attitudes on  th e well-bein g of th eir

ch ildren . Th ere is an oth er em ergin g at-

t itude, wh ich  h asn ’t  been  addressed in

th e lit eratu re, bu t  can  be labeled  th e

overin du lgen t  type. Th ese are th e par-

en ts wh o are som ewh at in form ed about

p o p  p sych o lo gy  a n d  st a t e  co n cern s

about dam agin g th e self-esteem  of th eir

ch ildren . Th ese paren ts place few lim its

an d allow th eir ch ildren  to m ake sign ifi-

can t ch oices. Th ey are quite difficult  to

p ar t n er  w it h  in  t h e  m an agem en t  o f

th eir ch ild ren  becau se th ey are o ft en

con vin ced  th at  th eir “yes” is m ore in

th e ch ild’s best  in terests th an  th e den -

tist’s “n o.”

Co m p reh en d in g t h e cu lt u ra l,  so -

cioecon om ic, an d  person ality determ i-

n an ts of th e paren ts can  h elp  us un der-

stan d th e con text for th e ch ild’s beh av-

Th is paren t is n urturin g an d protective,

yet  com fortably t ran sfers au th ority to

th e d en t ist . Th e d en t ist  is allowed  to

com m u n icate d irect ly with  th e ch ild ,

wh ile th e paren t facilitates, rath er th an

detracts, from  th e com m un ication  an d

b o n d in g p ro cess. Th e co m p en sa t o ry

type is m arked by th e attem pt to be su-

p erm o m  o r  su p erd ad . Th ese p aren t s

h ave th e best  in ten tion s, pursu in g th e

righ t  th in g for th eir ch ild ren , bu t  ask

m an y question s an d a h ave h igh  n eed

oral h ealth . As for feedin g h abits, som e

cu ltu res en cou rage p ro lon ged  b reast -

feedin g or feedin g at  n igh t . Mealt im es

also  vary, with  som e cou n t ries takin g

m eals righ t  befo re bed t im e o r a  p ro -

lo n ged  siest a  n ap t im e. O ra l h ygien e

practices an d th e value placed on  den tal

care a lso  d iffer acco rd in g t o  cu lt u re.

Even  in  h igh ly  d evelo p ed  co u n t r ies

th ere is th e th ough t  th at  “th ey’re ju st

baby teeth  an d are goin g to fall out an y-

w ay.”  Develo p in g co u n t r ies t en d  t o

value oral h ealth  to an  even  lesser ex-

ten t. Fin ally, th e cultural backgroun d of

th e paren ts affects ch ild-rearin g ph iloso-

ph ies an d value for auth ority, wh ich  af-

fect th e in fluen ce th e den tist  can  h ave

on  a ch ild. Th e practition er m ust be cul-

tu rally sen sit ive an d  com m itted  to ex-

p lo rin g t h e im p act  o f cu lt u re on  t h e

ch ild an d fam ily. 

Th e so cio eco n o m ic st a t u s o f t h e

p a r e n t s  a l so  b e a r s  so m e  w e igh t . 1

Ch ild ren  in  p rivileged  sch ool system s

ten d  to h ave bet ter oral h ygien e prac-

t ices. Som ewh at paradoxically, ch ildren

fro m  h igh e r  so c io eco n o m ic  gro u p s

h ave m ore restorat ion s, wh ich  ten d to

be less exten sive th an  th ose o f lower

groups, in  wh ich  extract ion s are m ore

com m on . Th is fin d in g m ain ly reflects

d ifferen ces in  access t o  d en t a l ca re .

Un fortun ately, an  in crease in  n egative

beh aviors is associated with  m ore in va-

sive p rocedures an d  m ult ip le appoin t-

m en ts, bo th  o f wh ich  are affected  by

access to care.13 Fin ally, socioecon om ic

st a t u s m ay affect  access t o  b eh avio r

m a n a ge m e n t  st r a t e g ie s.  Tr e a t m e n t

un der gen eral an esth esia or deep seda-

t io n  is o ft en  fin an cia lly p ro h ib it ive.

Th is factor often  m akes n on ph arm aco-

logic treatm en t a n ecessity. 

Th e m ost im portan t paren tal deter-

m in an t  is person ality. An  accu rate as-

sessm en t of th e person ality of th e par-

en t  can  sign ifican t ly in flu en ce t reat -

m en t  ap p ro ach es. Th e fo llo win g is a

su m m ary o f som e p aren tal p erson ali-

ties.1,14 Th ere is th e appropriate attitude.

Comprehending 
the cultural, 

socioeconomic, 
and personality 

determinants of the
parents can help 

us understand the
context for the
child’s behavior. 

for approval of th eir paren t in g. Th ese

paren ts sh ould be approach ed with  af-

firm at ion  o f wh at  th ey are d o in g fo r

th eir ch ildren  an d given  assuran ce th at

t h ey n eed  n o t  live in  gu ilt  o ver t h e

presen ce of den tal disease. Th e overpro-

tective paren t often  em erges out of th e

con text  of a m alad justed  fam ily, with

lit t le warm th . Altern at ively, th ey m ay

h ave experien ced ch ildbirth  late in  life

o r a th reaten in g even t  to  th e ch ild ’s

h ealth  or life. Th ese paren ts are often

depen den t on  th e ch ild’s depen den cy.

Th ese p aren t s sh ou ld  be ap p roach ed

with  a gen tle d iscussion  of th e ch ild’s

actual beh avioral ability an d th e n eed

for th e developm en t of in depen den ce.

Again , th e developm en t of trust is im -

portan t . Man ipu lat ive paren ts are de-

m an d in g, w it h  u n d erlyin g issu es o f

B e h av i o r
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ior. Th is again  can  set  th e ton e for a be-

h avior m an agem en t strategy.

Provider 

Th e  b e h a v io r  o f  a  d e n t i s t  c a n

st ron gly affect  h is or h er relat ion sh ip

with  th e ch ild  patien t , in  tu rn  affectin g

t h e  b e h a v io r  o f  t h e  c h i ld . 3 ,1 5 -1 7

Th e r e fo r e ,  a n  u n d e r s t a n d in g  o f

p ro v id er  d e t erm in an t s is im p o r t an t

wh en  p lan n in g beh avior m an agem en t

s t r a t e g ie s .  Th e  p e r so n a l i t y  o f  t h e

provider is on e such  determ in an t. Som e

people in n ately feel m ore com fortable

with  an  au th oritat ive style, wh ile oth -

ers m ay be m ore n aturally in clin ed to a

m ore em path ic approach  to th e ch ild .

Oth er person alit ies m ay be m ore n atu-

rally su ited  to  a p erson al, h igh -tou ch

app roach . Th e literatu re ou t lin es fou r

d en t ist -related  beh avioral d im en sion s

th at  p red ict  success in  m an agin g ch il-

d ren .1 5 In  t h e  gu id an ce  d im en sio n ,

den t ists wh o give clear d irect ion s an d

rein forcem en t ach ieve th e least  fear-re-

lated beh aviors. On  th e con trary, n ega-

tive gu idan ce — such  as coercion , coax-

in g, or pu tdown s — is n ot as successfu l.

Th e em path y dim en sion  is an oth er area

of beh avior in fluen ced by provider per-

son ality. Question in g th e ch ild  for feel-

in g durin g difficu lt  procedures ten ds to

h ave a posit ive effect , as does reassu r-

an ce. Th e ph ysical con tact  d im en sion

in dicates th e frequen cy of th e den tist’s

con tact  with  th e ch ild . Posit ive con tact

— patt in g or strokin g — h as a posit ive

effect . Fin ally, in  th e verbalizat ion  d i-

m en sion , resu lts in dicate th at  con stan t

con versat ion  is n o t  always ben eficial.

Mixin g up th e targets of verbal com m u-

n icat ion  (i.e., to  th e assistan t , paren t ,

an d ch ild) m ay preven t th e ch ild  from

bein g in u n dated  with  au d itory in p u t .

Each  p ract it ion er m u st  th erefore con -

sider h is or h er own  person ality an d ad-

just  accordin gly.

As with  paren tal determ in an ts, cu l-

tu re p lays a role, affectin g com m un ica-

t ion  style an d views on  au th ority, m ale-

fem ale in teract ion s, an d  m isbeh avior.

Th ese elem en ts m ust be con sidered in

th e con text of th e office en viron m en t

an d th e relat ion sh ip  with  both  paren t

an d  ch ild . Man ifest a t io n s o f cert a in

person ality ch aracterist ics or som e pre-

ferred beh avioral strategies m ay n ot be

a c c e p t a b le  in  a l l  c i r c u m st a n c e s .
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in duce appreh en sion  in  ch ild ren  wh o

h ave exp er ien ced  m ed ica l in t erven -

t io n s. Man y p ract it io n ers wait  u n t il

ju st  before t reatm en t  to  in t roduce th e

facem ask an d  gloves. Not  on ly does a

p o sit ive  o ffice  en v iro n m en t  se t  t h e

ton e for th e ch ild , it  also  sets th e ton e

for th e paren t .

Com m unication

Com m un ication  h as a twofold  pur-

pose in  m an agin g th e ch ild . It  is p re-

ven t ive beh avior m an agem en t , set t in g

t h e  t o n e  o f  t h e  e n v i r o n m e n t  in t o

wh ich  t h e ch ild  en t ers. La t er ,  it  b e-

com es a part  of th e beh avior m an age-

m en t  st rategy. Com m u n icat ion  is th e

m ech an ism  by wh ich  th e den t ist  con -

veys th e n ature of th e relat ion sh ip  with

paren ts an d  ch ild , th e expectat ion s of

all part ies, an d th e param eters in  wh ich

all will operate. Com m un ication  can  be

verbal, m akin g word  ch oice extrem ely

im portan t  in  establish in g th e en viron -

m en t . It  m ay also  be n on verbal, with

p o st u ra l ch an ges, facia l exp ressio n s,

h an d gestu res, eye con tact , an d ph ysi-

cal touch  all con veyin g in form ation  to

th e ch ild  an d paren t. Eith er way, com -

m un ication  m ust be appropriate to th e

developm en tal age of th e pat ien t  an d

th e cu ltural con text of th e fam ily.

Verb a l  co m m u n ica t io n  ca n  t a ke

place with  various sources. With  a well-

t rain ed  staff, words of affirm ation  can

be given  to th e patien t  from  th e doctor,

assistan t , or recep t ion ist . Expectat ion s

for beh avior can  also com e from  th ese

m ult ip le sources. Mult ip le targets m ay

also be used to con vey in form ation . For

exam p le, affirm at ion  can  be given  to

th e ch ild  for good  beh avior by tellin g

th e assistan t  o r th e p aren t s h ow well

th e ch ild  is doin g. Sim ilarly, exp lan a-

t ion s about poten tial beh avior m an age-

m en t strategies can  be given  to th e par-

en t in  th e h earin g of an  un cooperative

ch ild . Addit ion al, m essages abou t  oral

h ygien e o r t h e im p o rt an ce o f d en t al

treatm en t can  be con veyed to th e par-

m ay h elp with  th e com pen satory, over-

protective, or even  h ostile paren t, th us

reducin g th e im pact of at least on e fac-

tor on  poten tial n egative beh avior.

If a ch ild  h as older siblin gs wh o re-

ceive regu lar d en tal care, it  m igh t  be

pruden t  to  in vite th e ch ild  to  observe

th e periodic oral evaluation  of th e sib-

lin g. Th is is m ost  usefu l with  ch ildren

wh o are borderlin e cooperative.

Providers m ust  be aware of th e lim ita-

t ion s of th eir person alit ies an d cu ltural

backgroun ds.

Exp erien ce an d  ed u cat ion al back-

groun d also p lay roles in  th e develop-

m en t  of beh avior m an agem en t  st rate-

gies.18 Den tists wh o h ave h ad m in im al

exp osu re to  ch ild ren  you n ger t h an  3

years of age ten d  n ot  to  feel com fort -

able t reat in g th ese you n g pat ien ts. In

fact , t h ey m ay n o t  even  accep t  th ese

patien ts in to th eir p ract ice, for lack of

an  effect ive b eh avio ra l m an agem en t

st rategy. In  th is case, th e p ract it ion er

m ust be prepared to talk to th e paren ts

about profession al lim itat ion s an d d is-

cuss th e im portan ce of preven tive care

for youn g ch ildren , th en  refer ch ildren

out appropriately.

Strategies for Behavior
Management

On ce each  of th e previous four deter-

m in an ts h as been  assessed, a strategy for

beh avior m an agem en t can  be developed. 

Pre-Appointm ent Behavior

Managem ent

Beh avior m an agem en t can  begin  be-

fore th e patien t  even  com es in  for th e

first  visit .1 Sin ce paren ts an d som etim es

older siblin gs set th e ton e for th e ch ild’s

expectation s of a first  visit  to th e den -

tist , it  is im portan t to m ake certain  th e

fam ily is represen tin g th e upcom in g ex-

p erien ce ap p rop riately. Several videos

an d ch ildren ’s books are available with

p osit ive rep resen tat ion s o f th e d en tal

ex p er ien ce .  Th ese  m igh t  b e  r eco m -

m en ded  for fam ily viewin g or read in g

ah ead  of t im e. Pre-appoin tm en t  m ail-

in gs with  a d escrip t ion  o f th e p ract i-

t ion er’s t reatm en t  style, an  ou t lin e of

first  visit  p rocedu res, an d  a list  of eu -

p h em ist ic t erm in o logy m ay also  h elp

th e p aren t  p rep are th e ch ild  o r, con -

versely, h elp  p reven t  th e paren t  from

“o verp rep arin g” t h e ch ild . Alt h o u gh

n ot likely to in fluen ce th e precoopera-

tive ch ild sign ifican tly, th ese procedures

Behavior 
management 

can begin before 
the patient 
even comes 
in for the
first visit.

Environm ent

At t en t io n  t o  t h e  o ffice  en viro n -

m en t  can  also  in fluen ce ch ild  beh av-

ior before specific m an agem en t  st rate-

gies are d et erm in ed .1 A p o sit ive ap -

p roach  from  a frien d ly an d  organ ized

o ffice st aff with  a  t eam  ap p roach  t o

t reatm en t  can  create a p osit ive en vi-

ron m en t  for a ch ild ’s first  den tal ex-

perien ce. Th e ch ild  can  feel cared  for

an d  in sp ired  to  beh ave in  a p leasin g

m an n er. Office flow an d  efficien cy are

also  im p ortan t . Stu d ies in d icate th at

o ff i c e s  w i t h  h igh  p r o d u c t io n  a n d

greater t im e p ressu re ten d  to  resu lt  in

m ore n egat ive beh aviors in  ch ild ren .16

At t ire is an o t h er asp ect  o f t h e en vi-

ro n m en t  t h a t  ca n  b e  ch a n ged  p re -

em pt ively to  address beh avior. It  h as

b een  su ggest ed  t h a t  so m e ch ild ren

r e a c t  u n fa v o r a b ly  t o  w h i t e  c o a t s .

Th u s, m an y d en t ist s with  h igh  p ed i-

at ric popu lat ion s wear colored  cloth es

o r  scru b s. Sim ila r ly , facem asks m ay

B e h av i o r
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It  can  also be usefu l as a m eth od of in -

d i r e c t  c o m m u n ic a t i o n  t o  r e t r a in

paren tal vocabu lary.

Successive approxim ation s can  also

be u sed  to  gain  pat ien t  accep tan ce of

operative or oth er m ore in vasive proce-

dures. For exam ple, if a ch ild  is begin -

n in g to  react  to  th e h igh -speed  h an d-

p iece, t h e d en t ist  m igh t  ru n  t h e bu r

n ext to th e tooth , ch eckin g for com fort

level, th en  touch  th e back of th e h an d-

p iece to  th e tooth . A feath er touch  of

th e bur to en am el is a su itable prelude

before en terin g den tin . As th e clin ician

p ro gresses fu r t h er  in t o  act u a l t rea t -

m en t , h e or sh e can  con firm  with  th e

ch ild  th at , “Th is is OK, righ t?” Again ,

t h is st ra t egy is m o st  u sefu l wit h  t h e

ch ild  wh ose core issue is fear an d also

Successive Approxim ation

Th e classic “tell-sh ow-do” approach

is th e m ost  com m on ly used  m eth od of

beh avio r m an agem en t . Th e clin ician

fi r st  ex p la in s t h e  p ro ced u re  t o  t h e

ch ild  (tell), n ext  sh ows an  approxim a-

t ion  of th e procedure (sh ow), an d  th en

actu ally p erform s th e p roced u re (d o).

Th is st rategy can  be u sed  in  an t icipa-

t io n  o f n egat ive beh avio r. It  is m o st

usefu l for th e ch ild  wh o is p rogressin g

beyon d th e precooperat ive stage or an

u n co o p era t ive  ch ild  w h o se  p r im ary

core issue is fear. Few willfu lly un coop-

erat ive ch ildren  respon d well to  classic

tell, sh ow, do. It  is also usefu l for deal-

in g with  paren ts, part icu larly com pen -

sa t o r y  o r  o v e r p r o t e c t iv e  t y p e s ,  b y

d em on st rat in g p at ien ce an d  con cern .

en t  th rou gh  verbal in st ru ct ion s given

to th e ch ild . With  an y of th ese m eth -

ods, ton e of voice an d addit ion al n on -

verbal com m un icat ion  can  be u sed  to

rein force th e m essage.

In  today’s m ulticultural con text, spe-

cial con sideration  m ust be given  to ver-

bal com m un icat ion  wh en  a ch ild  an d

h is or h er fam ily do n ot speak En glish . If

th e p ract it ion er doesn ’t  speak th e lan -

guage of th e fam ily, th en  an  in terpreter

m ay be n ecessary. Man y offices em ploy

auxiliaries with  th e lan guages skills rep-

resen ted by th e surroun din g com m un i-

ty. In  th is case, em ph asis m ust be placed

on  train in g th e auxiliaries to com m un i-

cate in  styles con sisten t  with  th e den -

tist’s. In  an y even t, n on verbal com m u-

n ication  becom es m ore sign ifican t.
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by ap p rop riate facial exp ression s an d

body lan gu age, can  com m u n icate d is-

p leasu re an d  th e gravity of th e n ega-

t ive  b eh avio r .  Vo ice  co n t ro l can  b e

u se d  a s  a n  a t t e n t io n -ge t t in g  t e ch -

n iq u e an d  is m ost  u sefu l for th e will-

fu l o r resistan t  ch ild , rath er th an  th e

fe a r fu l  c h i l d .  An o t h e r  a v e r s i v e

m eth od  is th e h an d-over-m ou th  exer-

cise, wh ich  h as been  decreasin g in  ac-

c e p t a b i l i t y  a n d  i n  u sa g e  o v e r  t h e

years.21,22 Also  geared  toward  th e will-

fu l l y  u n c o o p e r a t i v e  c h i l d ,  t h i s

m et h o d  is t o  b e u sed  sp ar in gly  an d

o n ly wit h  t h e assen t  o f t h e p aren t s,

p rim arily to  gain  th e at ten t ion  of th e

c h i l d .  H a n d -o v e r -m o u t h  e x e r c i se

sh ou ld  n ot  be u sed  for p recooperat ive

ch ild ren  or ph ysically or m en tally d is-

abled  ch ild ren . In  th e m ost  com m on -

ly reco m m en d ed  p ro t o co l fo r  h an d -

o v e r -m o u t h  e x e r c ise , 2 2 t h e  d e n t i s t

firm ly p laces h is h an d  over th e ch ild ’s

m ou th  an d  calm ly issu es a com m an d

for th e ch ild  to  stop  in app rop riate be-

h a v io r .  As so o n  a s t h e  ch i ld  ca lm s

d own , th e h an d  is rem oved , an d  th e

ch ild  is th an ked  for th e im provem en t

o f  b e h a v i o r .  A f i n a l  d i sc i p l i n a r y

m eth od  is ph ysical rest rain t . Th ere are

e sse n t i a l ly  t w o  c o n t e x t s  in  w h ic h

p h ysica l rest ra in t  m ay b e u sed . Th e

first  is for t reatm en t  of a p recoopera-

t ive ch ild  u n der em ergen t  con d it ion s.

Gen erally, t rea t m en t  in vo lves eit h er

ext ract ion  or caries con t ro l wh en  on e

or two teeth  are in volved . Th e in ten t

is to  avoid  sedat ion  for a q u ick p roce-

d u re. Alth ou gh  th ese you n g ch ild ren

m ay be su ccessfu lly rest rain ed  by th e

assistan t  an d  paren t , u se of a papoose

board  or Ped i-W rap  are m ost  effect ive.

O b t a in in g verb a l  co n sen t ,  a t  m in i-

m u m ,  i s  n e c e s sa r y  fo r  t h e i r  u se .

Paren ts m u st  u n derstan d  th at  ph ysical

rest rain t  is n o t  pu n it ive bu t  is in ten d -

e d  fo r  t h e  s a fe t y  o f  t h e  c h i l d .

Alth ou gh  m an y you n g ch ild ren  forget

th ese even ts, m an y st ill rem em ber th e

en viron m en t  an d  th u s m u st  be m an -

in forcem en t can  be directed at  m ultip le

targets, tellin g th e paren t an d th e office

s t a ff  h o w  w e l l  t h e  c h i ld  b e h a v e d .

No n verb a l p o sit ive rein fo rcem en t  is

also im portan t, in  th e form  of applause,

pats on  th e sh oulder, or h igh -fives.

Un desirable bu t tolerable beh aviors

can  sim p ly b e ign o red . Diversio n ary

tactics, such  as ch an gin g th e subject  or

a sk in g  u n n e ce ssa r y  q u e st io n s,  a n d

both ersom e beh aviors, such  as wh in in g

th e sligh t ly resistan t  ch ild  wh o is o ld

en ough  to  un derstan d  wh en  beh avior

is exaggerated.

Distraction

For borderlin e cooperative ch ildren

an d fearfu l ch ildren , d istraction  m ay be

an  effect ive  m et h o d  o f t ak in g t h e ir

m in d s away from  th e t ask at  h an d .19

Som e offices h ave television  screen s or

even  portable virtual screen s. Music can

be an  en joyable add it ion . For 4- to  6-

y e a r -o ld  c h i ld r e n ,  s t o r y t e l l in g  o r

sin gin g m ay be effect ive ways of cap -

turin g an d divert in g atten tion . Non e of

th ese m eth ods h as been  th orough ly ex-

plored in  th e literature.

Behavior Shaping

Be h a v io r  sh a p in g ,  o r  b e h a v io r

m o d ifica t io n ,  is p ro b a b ly  t h e  m o st

co m m o n ly  u sed  n o n p h a rm a co lo gic

m eth od of m an agin g ch ildren  develop-

m en tally m atu re en ou gh  to  beh ave.1

Based  on  p rin cip les of social learn in g,

it  in vo lves a series o f rein fo rcem en t s

th at  even tually leads to desired  or ideal

beh avior. In  th is p rocess, th e p rovider

states th e goal for th e ch ild  or th e task

for th e appoin tm en t , exp lain s th e n e-

cessity for t reatm en t  accord in g to  th e

ch ild ’s u n d erst an d in g, an d  t h en  set s

expectat ion s for th e ch ild . Wh en  n ega-

t ive respon ses em erge, appropriate be-

h avior is rein forced , m in or in appropri-

ate beh avior is d isregarded , an d  m ajor

in ap p rop riate beh avior is d iscip lin ed .

To en gage in  th is act ivity, a ch ild  m ust

be cap ab le o f go o d  beh avio r. Hen ce,

beh avior sh ap in g is n o t  u sefu l in  th e

precooperat ive ch ild .

Appropriate beh avior is m ost  com -

m on ly rein forced  with  praise. Praise is

o ffered  fo r  an y  b eh avio r  t h e  d en t a l

team  would like to see repeated an d for

an y st ep s toward  d esired  beh avio r. It

sh ou ld  be given  im m ediately after th e

ch ild’s posit ive respon se an d con tin ued

in term it t en t ly even  aft er p osit ive be-

h avior h as been  establish ed. Verbal re-

Voice control 
can be used as an
attention-getting

technique and 
is most useful 
for the willful 

or resistant child,
rather than the

fearful child.

or in terruptin g, m ust be dealt  with  by

devalu in g th e beh avior’s im pact on  th e

den tist . Th e provider can  ch oose n ot to

resp on d  o r even  tu rn  away from  th e

ch ild  u n t il eith er desired  beh avior or

m ajor n egative beh avior em erge. Th en

th e appropriate respon se can  be given .

Majo r n egat ive beh avio r is m u ch

m o re d ifficu lt  t o  h an d le .  Th ese b e-

h a v i o r s  i n c l u d e  r e fu sa l  t o  o p e n

m ou th , kickin g, scream in g, an d  fran k

d iso bed ien ce o f co m m an d s. A n u m -

ber of d iscip lin ary m easu res h ave re-

m ain ed  in  u se over t im e. Am on g th e

co m m o n  m et h o d s is vo ice  co n t ro l.

Even  in  la t e  in fa n cy  a n d  t h e  ea r ly

todd ler years, a sh arp , lou d , sh ou ted

com m an d  can  be in cred ibly effect ive

a t  ga in in g  t h e  ch i ld ’s a t t e n t io n . 2 0

Su ch  com m an ds, wh en  accom p an ied

B e h av i o r



SEPTEMBER.2 0 0 3 .VO L.3 1 .N O .9 .CDA. JO URN AL   7 1 1

t reat m en t  area  t h an  o ld er d en t ist s.28

Paren t s in creasin gly p refer to  be p re-

sen t , in dicatin g th at  th ey believe th eir

ch ild ren  will feel bet ter an d  th at  th ey

th em selves will feel better.27 Som e par-

en t s vo lu n t arily exclu d e t h em selves,

b elievin g t h at  t h eir  ch ild ren  will re-

sp o n d  b e t t e r .  H o w  h elp fu l p a ren t a l

p resen ce is d ep en d s o n  t h e p aren t a l

person ality an d th e ch ild . An  appropri-

ate paren t can  ease th e developm en t of

t h e rela t io n sh ip  bet ween  t h e d en t ist

an d ch ild . A com pen satory, overprotec-

t ive, or overin dulgen t paren t can  actu-

ally worsen  th e situation . Separation  of

th e paren t an d ch ild  is m ost usefu l for

a willfu lly un cooperative ch ild , part icu-

larly if t h e p aren t  is on e o f t h e ju st -

m en tion ed th ree types. Man y t im es th e

ch ild  kn o ws h o w t o  m an ip u la t e  t h e

paren t , an d  rem oval of th e paren t  es-

tablish es a n ew auth ority in  th e room .

Ch ildren  wh o are in  sch ool will even tu-

a lly  resp o n d , b ecau se t h ey h ave b e-

com e accustom ed to extern al sources of

au th ority. Again , obtain in g verbal con -

sen t , a t  t h e least , is very im p o rt an t .

Paren ts m ust  un derstan d  th e rat ion ale

beh in d  th e separat ion  an d  th e poten -

t ia l  b eh av io r -sh ap in g m et h o d s t h a t

m ay be u sed . Paren t -ch ild  sep arat ion

sh ould  n ot  be used in  th e precoopera-

t ive ch ild  an d is n ot usefu l for th e ch ild

wh o is fearfu l.

The New Context

The One-Year Dental Exam ination

As t h e  Am e r ic a n  Ac a d e m y  o f

Ped iat ric Den t ist ry ad op ts a p o licy of

an ticipatory guidan ce, a h igh er value is

p laced  on  developm en tally paced  p re-

ven tive in terven tion s. In  addit ion , oral

h ealth  program s in  Californ ia support-

e d  b y  fu n d s  ge n e r a t e d  t h r o u gh

Proposit ion  10 h ave also p laced an  em -

ph asis on  early in terven tion . Th e on e-

year d en t a l exam  sh o u ld  b eco m e an

im portan t  part  of each  den tal office’s

care of ch ildren . It  is an  in credibly sim -

n ecessary. Th is ch ild  is u sually poten -

t ially cooperat ive bu t  h as som e appre-

h en sio n  o r  fea r .  Fo r  m o st  ch ild ren ,

on ly on e asp ect  o f t reatm en t  is t ru ly

th e an teceden t even t for th eir fear, yet

an y d en tal in t erven t ion  is n egat ively

lin ked with  th at  experien ce. Essen tially,

th e goal is to  un lin k n egat ive associa-

t ion s an d  d isassociate n egat ive beh av-

iors. Th e ch ild  m ust com e to an  un der-

stan d in g th at  som e even ts are in  fact

quite sim ple. Th e provider m ust reaccli-

m at ize th e ch ild  to  variou s t reatm en t

aged  carefu lly in  th e fu tu re. Th e sec-

on d  con text  is th e willfu lly u n cooper-

at ive ch ild . Historically, th e rat ion ale

b eh in d  t h e u se o f p h ysica l rest ra in t

for th ese cases, m ost  often  by papoose

b o a rd  o r  Ped i-W rap  ra t h er  t h an  re -

st rain t  by p aren t  o r assist an t , was to

su b d u e  t h e  w i l l fu l  b eh a v io r  o f t h e

ch ild . However, u sage of th is n atu re is

becom in g u n accep table in  today’s cu l-

tu ral con text . Th u s, p roper assessm en t

of th e ch ild ’s coop erat ive ab ility an d

th e paren t ’s at t itu de are absolu tely es-

sen t ial. Th is m eth od , p ossib ly p aired

with  h an d-over-m ou th  exercise, is es-

sen t ia l ly  t h e  la st  r e so r t  fo r  a  ch i ld

wh o sh ou ld  be able to  cooperate an d

sh o u ld  o n ly b e in it ia t ed  in  p art n er-

sh ip  with  th e ch ild ’s paren t . Th e ph i-

lo so p h y  d r iv in g  t h is  s t r a t e gy  i s  t o

sen d  a clear m essage to  th e ch ild  th at

h e or sh e can n ot  m an ipu late th e clin i-

cian . As with  o th er m eth ods, on ce de-

s i r e d  b e h a v i o r  h a s  b e e n  a t t a i n e d ,

p raise sh ou ld  be given  an d  th e aver-

sive m eth od  d iscon t in u ed .

Am on g th e beh avior-sh apin g m eth -

ods, d iscip lin ary tech n iques, especially

h an d-over-m ou th  exercise an d  device-

assisted  ph ysical restrain t , appear to be

losin g favor with  p aren t s.23-25 Am on g

practit ion ers, also, th ere h as been  a de-

crease in  use of aversive beh avior m an -

a gem en t  m et h o d s,  w it h  h a n d -o ver -

m outh  exercise decreasin g th e greatest

in  usage.26 In deed, th ere h as been  som e

n egat ive react ion  to  h an d-over-m ou th

exercise in  recen t years due to poten tial

m isuse of th e tech n ique by practit ion -

ers in  th e past .21,22 With  th e availability

of ph arm acologic tech n iques, th e prac-

t it ion er m ust  carefu lly con sider h is or

h er option s before in cludin g aversive or

discip lin ary m easures in  th e beh avioral

strategy for a ch ild .

Retraining

For a ch ild  wh o  h as h ad  m u lt ip le

m edical in terven tion s or previous poor

den tal experien ces, ret rain in g is often

Many times 
the child knows 

how to manipulate
the parent, and 
removal of the 

parent establishes 
a new authority 

in the room. 

in t erven t io n s in  a  st ep wise fash io n .

C o m m u n ica t io n  an d  su ccessive  ap -

p roxim at ion s are m ost  u sefu l for th is

purpose. Term s m ust be redefin ed, an d

trust  m ust be rebuilt . On ce a good rela-

t ion sh ip  is establish ed , ret rain in g can

be quite successfu l.

Parent-Child Separation

Th e t rad it io n al p o licy fo r  d en t a l

t reatm en t  fo r m an y years was to  ex-

clu d e th e p aren t  from  th e t reatm en t

area.27,28 Th e idea was th at  th e paren t

m igh t in terfere with  th e den tist’s abili-

ty to establish  a rapport  with  th e ch ild

o r  t h a t  t h e p aren t  m igh t  d isru p t  o r

delay den tal care. Alth ough  m an y den -

tists prefer th e separation , studies in di-

ca t e t h a t  yo u n ger d en t ist s a re m o re

p ro n e t o  a llo w p aren t s t o  en t er  t h e
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— to protect  ch ildren  from  abusive sit-

u at ion s — th e resu lt  is a very n arrow

win d ow of ap p rop riate circu m stan ces

in  wh ich  eith er span kin g or verbal rep-

rim an ds m ay be perform ed. Th is tren d

h as m ost likely m ade paren ts feel gu ilty

about th e use of eith er in terven tion  in

an y circu m st an ce. In t erest in gly, in  a

2002 su rvey of 577 d ip lom ates of th e

Am erican  Board of Pediatric Den tistry12

88 percen t of respon den ts felt  th at  par-

en tin g styles h ad ch an ged in  th eir prac-

t ice lifet im e, with  92 percen t believin g

th at  th ese ch an ges were “p robably or

defin itely bad .” Most  respon den ts (85

p e r c e n t )  a l so  b e l i e v e d  t h a t  t h e se

ch a n ge s r e su l t e d  in  “ so m e w h a t  o r

m uch  worse” patien t  beh avior. In  con -

cert  with  ch an gin g paren tal at t itu des,

th e d ip lom ates reported  less use of as-

ser t ive  b eh a v io r  m a n a gem en t  t ech -

n iques. 

Social an th ropologists an d  sociolo-

gist s h ave writ t en  ab o u t  t h e sh ift  in

th in kin g from  a “m odern ist” perspec-

t ive to  a “postm odern ist” perspect ive.

In terestin gly, th e literature in  th e field

o f n u rsin g co n t a in s n u m ero u s refer-

en ces regardin g th e effects of postm od-

ern ism  in  th e h ealth  care con text .33,34

Th is sh ift  in  t h in kin g is t h o u gh t  t o

h ave started  aroun d  th e 1970s, wh ich

approxim ates th e decade m an y paren ts

of presch ool an d elem en tary sch ool-age

ch ild ren  were bo rn . In  t h e p ostm od -

ern ist  m in d set , relat ivism  is m ore ac-

ceptable th an  th e absolu te, th e subjec-

t ive replaces th e objective, an d person al

experien ce an d virtual reality are m ore

im portan t th an  societal n orm s or h isto-

ry. It  is extrem ely difficu lt  to defin e for

a paren t or ch ild  wh at “appropriate” or

“acceptable” beh avior is. It  is offen sive

t o  “ im p o se”  a n  ex p ect a t io n  o n  t h e

ch ild  wh o is bein g en couraged to fin d

h is or h er voice. Com poun din g th e im -

p act  o f t h is m in d set  is t h e fact  t h a t

m ost den tists com e from  a m ore m od-

ern ist  m in d set . Even  yo u n ger p ract i-

t ion ers, wh o m ay h ave grown  up with

sh ift  is rath er perplexin g. Perh aps a le-

git im ate question  wh en  observin g con -

tem porary fam ily dyn am ics is “Wh o is

in  ch a r ge ?”  Th is  q u e st io n  w a s a d -

dressed in  1990, in  a guest  editorial in

Pediatric Dentistry,29 an d again  in  a 2001

feature in  Tim e m agazin e.30 Paren ts ap-

pear to be m ovin g toward a m ore lais-

sez-faire at t itude toward paren tin g, pos-

sibly en couraged by ch ild-care workers

wh o h ave taugh t  th em  to accep t  con -

flicts with  th e ch ild  as “d ifferen ces of

p le process. Th e ch ild’s beh avioral sta-

tus is clearly precooperative, with  free-

dom  from  den tal d isease in  all bu t  th e

m ost un usual situation s. Th e on ly real

determ in an t to con sider is paren tal per-

son ality, yet  m ost  paren ts will u n der-

stan d th at  th eir ch ild  will be un able to

cooperate an d are willin g to accept cry-

in g at  th is age. Th e kn ee-to-kn ee exam

is t h e  sim p lest  w ay  t o  ex am in e  t h e

ch ild  an d allows for a qu ick assessm en t

o f t h e eru p t ion  an d  d isease st atu s o f

th e den tit ion . Th ere are several ben efits

to in it iat in g a on e-year exam . First , th is

is a un ique opportun ity to educate th e

paren t on  oral h ygien e an d diet , poten -

t ia lly  p reven t in g o r  red u cin g fu t u re

den tal d isease. Reduction  of m ore in va-

sive  p ro ced u res a n d  n u m b er  o f a p -

poin tm en ts decreases th e em ergen ce of

n egative beh aviors.10 Secon d, th is is an

opportun ity to assess th e person ality of

th e paren t an d develop a p lan  for part-

n ersh ip . Sin ce th e ch ild  will seldom  re-

qu ire t reatm en t , th e paren t  can  be in -

t ro d u ced  t o  t h e  o ffice  en viro n m en t

with  m in im al st ress. Fin ally, th is is a

won d erfu l op p ortu n ity to  exp ose th e

ch ild  to  th e d en tal en viron m en t  in  a

pain -free an d relat ively posit ive experi-

en ce. Over th e n ext two to th ree years,

various treatm en t in terven tion s can  be

slowly in t rodu ced , allowin g th e ch ild

to  acclim ate at  a developm en tally ap -

propriate t im e. In  th e even t th at  a ch ild

sh ould  h ave to experien ce an y restora-

t ive procedures, h e or sh e h as success-

fu lly accepted a fu ll exam in ation , radi-

ograph s, den tal p roph ylaxis, an d  fluo-

rid e t reatm en ts m u lt ip le t im es. Th u s,

th e im portan ce of an  early den tal visit

can n ot be overem ph asized.

Changing Fam ily Dynam ics

Th ere is n o  d o u b t  t h a t  Am erican

cu ltu re is ch an gin g. Th is, of course, is

som eth in g we h ave com e to accept as a

n orm . However, in  th e con text of n on -

ph arm acologic m an agem en t of th e be-

h avior of pediatric den tal patien ts, th is

The practitioner
must be aware of the
parents’ philosophy
of childrearing and

discipline, not only to
partner effectively
with them, but also
to understand the

effect of the family’s
dynamics on the child.

opin ion ” to be reason ed th rough . Th us

th e typical ch ild  today is lavish ed with

freed om  an d  given  ch o ices, yet  lacks

self-con trol. Perh aps as a con sequen ce,

th ere are n ew diagn ostic categories for

ch ild ren .31 No t  o n ly  is t h ere  an  in -

c r e a se  in  ch i ld r e n  w i t h  a t t e n t io n -

deficit  h yperact ivity d isorder, th ere is

th e in creased prevalen ce of n ewer diag-

n oses such  as con duct d isorder, opposi-

t ion al defian t  d isorders, an d oth er d is-

ruptive beh avior d isorders. At th e sam e

tim e, profession al gu idelin es in dicate a

ch an ge in  th e recom m en dation s for ef-

fect ive d iscip lin e.32 Span kin g an d  ver-

b a l  rep r im a n d s a re  fa r  less fa vo red

wh en  com p ared  to  t im e-ou ts an d  re-

m oval of p rivileges. Alth ou gh  th e in -

ten t  of th ese recom m en dation s is good

B e h av i o r
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p o st m o d e r n i sm  a s  t h e  p r e v a i l in g

t h o u gh t ,  b ea r  t h e  in flu en ce  o f t h e

m odern ist  gen eration . Th e foun dation s

o f d en tal ed u cat ion  are ob ject ive, as

evid en ce-based  d en t ist ry h as becom e

th e goal. Health  care decision s can n ot

be carried  out in  a relat ivist ic m an n er.

So  wh at  are we to  do? Classic be-

h avior-sh apin g m eth ods are becom in g

un accep table. Han d-over-m ou th  exer-

cise h as fallen  ou t  of favor even  with

den tal practit ion ers, possibly as a resu lt

of th e im plication s of abuse. Sim ilarly,

th e use of ph ysical restrain t  as a pun i-

t ive m easure m ay n ot be acceptable to

m o st  p a r e n t s .  Ev e n  v o ic e  c o n t r o l

m igh t  be con sid ered  q u est ion ab le to

m an y paren ts con cern ed  abou t  m ain -

tain in g th eir ch ild’s self-esteem . In  ad-

dit ion , t im e-outs an d rem oval of privi-

leges are n o t  d iscip lin ary co n sid era-

t ion s in  th e den tal con text. In  th is n ew

cu lt u ra l co n t ex t , p ro b ab ly t h e m o st

im portan t em ergin g n eed in  approach -

in g th e pediatric den tal patien t  is actu-

ally accurate assessm en t of th e paren ts’

b eh avio r .  Th e  p ract it io n er  m u st  b e

aware o f t h e p aren t s’ p h ilo so p h y o f

ch ildrearin g an d discip lin e, n ot on ly to

partn er effectively with  th em , bu t also

to un derstan d th e effect  of th e fam ily’s

dyn am ics on  th e ch ild . To do so, a fu-

ture goal m ust be to in crease focus on

t h e  st u d y  o f n ew  fam ily  d yn am ics.

Th ere m ust be in creased un derstan din g

of th e determ in an ts of paren tal person -

ality an d efforts to develop n ew beh av-

ioral categories for ch ildren . An d fin al-

ly, we n eed  to  develop  n ew m an age-

m en t strategies th at  will be acceptable

to th is n ew gen eration . Th is is n ot an

easy task an d  m ay in volve th e u se of

ph arm acological m eth ods or sim ply re-

ferrin g a ch ild  ou t  for t reatm en t  else-

wh ere if th e ch em istry of paren t, ch ild ,

an d  p ract it ion er is n o t  con d u cive t o

n on ph arm acological m eth ods of treat-

m e n t .  U n t i l  t h e se  n e w  s t r a t e g ie s

em erge, h o wever, t h e m o st  effect ive

way of decid in g h ow to approach  th e

p ed iat ric d en tal p at ien t  st ill in vo lves

an  accu rate assessm en t  of th e ch ild ’s

d isease statu s an d  develop m en tal de-

t erm in an t s, an  u n d erst an d in g o f t h e

paren tal type, an d  an  appreciat ion  of

th e clin ician ’s own  st ren gth s an d  be-

h avioral style.
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h erself, wh o  is an  au  cou ran t , h ap p en in g

m ortal with  a barbell p iercin g in  h er ton gue

an d an  attractive bit  of iron  th rust  th rough

h e r  lo w e r  l ip .  In  r a p id  se q u e n ce ,  Ze u s

laun ch es h is th un derbolt , Goodfellow reit -

erates h is quote, an d Becky sudden ly h as a

n on speakin g role.

After it  is determ in ed  th at  Becky is st ill

a m o n g  t h e  l i v i n g ,  a s  e v i d e n c e d  b y  a

fo gged  co m p act  m ir ro r ,  sh e  rega in s t h e

power of speech , rem arkin g, “W h en  it  h it

m e, a ll I co u ld  see was ligh t n in g. It  was

b righ t  b lu e, an d  I co u ld n ’t  see an yt h in g

else .  M y b o d y  w as sh akin g fo r  1 0  m in -

u tes.” Sh e h as a pu lse rate of 200 BPM, h as

a large bru ise on  h er sh ou lder at  th e poin t

o f im p act , an d  su ffers from  bu rn s in  h er

m o u t h  w h e r e  t h e  l i g h t n i n g  p a s se d

th rou gh  th e two  m etal p iercin gs. Alread y

sh e h as been  app roach ed  by five at torn eys

h e crit ical elem en t s are a ll in  p lace. Th e

storm  is fast  approach in g th e Greek h oliday

isle of Corfu . Up on  Mt. Olym pus, Zeus is

poised with  a th un derbolt  in  each  god-like

fist . Th e electrical poten tial between  clouds

a n d  e a r t h  i s  id e a l ,  a n d  h e r e  i s  Ro b in

Goodfellow reprisin g h is gig in  Midsum m er

Night’s Dream .  He is en dlessly repeatin g th e

lin e W illiam  Sh akesp eare wro t e fo r h im ,

“Lord, wh at fools th ese m ortals be!”

Th e foo l in  th is in stan ce is on e Becky

Nyan g, a 26-year-old  special services agen t

for Virgin  Airways at  Heath row. Becky an d

h er  fr ien d ,  sen sin g t h e  ap p ro ach  o f in -

clem en t  weath er, h u st le from  th eir in ter-

lude on  th e Corfu  beach  at  Kavos back to

th e san ctity of th eir h otel. 

Th ey are crossin g th e courtyard  to th eir

refu ge wh en  it  h appen s. Th e cu rtain  goes

u p , n o t  fo r Becky’s frien d , bu t  fo r Becky
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wh o are ready an d  willin g to  take h er

case on  a 25/ 75 con t in gen cy basis.

After two weeks, Becky fin ds sleep-

in g d ifficu lt  an d  is get t in g weary o f

people jokin g about th e ben efits of get-

t in g h er batteries rech arged on  h oliday.

Sh e reflects, “I h ave been  given  a sec-

on d ch an ce at  life, an d every secon d is

p recio u s.  I t h an k G o d

I’m  alive.”  W ith  every

se c o n d  p r e c io u s ,  i t

would seem  like a propi-

t io u s  m o m e n t  t o  ge t

down  to Earl’s House of

Bo d y  D isfigu ra t io n  t o

t ake ad van t age o f t h at

n o se -p ie rc in g sp ecia l ,

go o d  u n t i l  Th u r sd a y

with  coupon . Ligh tn in g

n ever  st r ikes t w ice  in

th e sam e place; wh at are

th e odds?

It  seem s t o  u s t h a t

t h e  d en t a l  p ro fe ssio n

h as taken  a rath er ben ign  approach  to

oral p iercin gs. Resist in g th e tem ptation

to bodily h eave th e p iercee ou t  of th e

office, we offer a wu ssy warn in g th at

in fection s could  resu lt  an d teeth  could

be dam aged, om itt in g th e obvious fact

t h a t  t h e  p ierced  p erso n  lo o ks like  a

com plete id iot . Our at t itude h as som e-

wh at ech oed Sh akespeare’s observation .

A m ore vigorous approach  is n eeded to

en su re t h a t  t h e p o p u la t io n  50  years

h en ce  is n o t  so le ly  m ad e u p  o f t a t -

tooed, studded m utan ts.

Perh ap s th e ADA, in  con cert  with

th e EPA an d  o th er govern m en tal d o -

good  agen cies, sh ou ld  requ ire person s

desirin g body en h an cem en ts to un der-

go certain  safety ch ecks. Cal Tech  an d

MIT both  h ave at  th eir d isposal h igh -

vo lt a ge  l igh t n in g sim u la t o r s w h ere

t h ey p erio d ically b lo w u p  t h in gs fo r

th eir own  am u sem en t  an d  to  q u alify

for govern m en t gran ts. 

Piercin g aficion ad os

would be cert ified  as sat-

isfyin g th e requirem en ts

o n c e  t h e y  h a d  b e e n

zapped with  100,000 gi-

gavo lt s o f ersa t z ligh t -

n in g an d rem ain ed sen -

tien t  en ough  to care for

th em selves. It  seem s like

a  w in -w in  so lu t io n .

Becky Nyan g con curs.

“I feel a bit  d ifferen t

with in  m yself as I kn ow

h ow close I cam e to los-

in g m y  l ife  a n d  n ever

seein g m y loved on es again .” Th ese are

th e sam e loved on es wh o un doubtedly

coun seled  h er again st  h avin g th e m et-

alwork don e in  th e first  p lace an d wh o

are n ow h avin g trouble with  th eir own

ton gues to avoid  sm ugly n otin g “I told

you so.”

By th e way, Ms. Nyan g, Earl’s will

give you  a substan t ial d iscoun t  if you

get th e eyebrow, n avel an d n ose p ierc-

in gs all at  th e sam e sit t in g. You sh ould

c h e c k  w i t h  t h e  N a t io n a l  W e a t h e r

Service before leavin g th e bu ild in g.

Sh akespeare h ad n o com m en t.

Dr. Bob
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