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Unsolved Problems

"In the l ight  of  our
experience and in view of the
many unsolved problems with
which dentistry is confronted
in the present, our first duty is
clear ly that  of  research. I t
of fers one of  the greatest
opportunities ever given to any
profession. i t {otwi thstanding
the progress in dentis try, the
dental ills of mankind are still
almost universal. Their cost in
discomfort,  deformityn and i l l
heal th,  is  beyond compi lat ion.
I{o one can measure the far-
reaching effects of a condition
such as th is.  Some way wi l l
have to be found to check
dental disorders at their source.
This can only be done by a
long-range program of
research, i t  is  the publ ic who
must support  i t " .  These words
spoken 39 years ago by Dr. C. R.
Sellar to the Montreal Dental
Club in his Presidential Address
in 1951, even with the progress
which has been made in dental
research, sti l l  hold true to-day.
The problem of gett ing public
s upport for the idea of dental
research is also sti l l  with us.

Mater ia l is t ic
"  Chemistry,  os such, never

produced as much as a
moulded ashtray. Poly mers
may be designed in th e
laboratory and produced by the
ton in a costly factory, but as
mater ia ls they are of  n o
part icular use unt i l  s  ome on e
has converted them in to
carpets,  conveyor bel t ing,  or
roofs for sports stadia. This
brings us into the province of
the engineer, the physicist,  and
the materials scientist. "

C. E. Hollis

Mater ia ls Science
"The development of  new
materials became a rec ogn rzecl
science near the end of  t  h e
nineteenth century after Brit i s h
geologist  Henry Cl i f ton S orby
discovered that he could see
the crystal l ine structure of
steel  by pol ishing the s urf  ace
and etching i t  with acid. The
acid select ively wore away
certain parts of the structure so
that the structure as a whole
became more dist inct  when
viewed through a microscope".

T.'W'. Eagar
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National  Dental
EpidemiologY Proiect :

A formulation grant applicat-
ion has been submitted to the
Nat ional  Heal th DeveloPment
and Re search Program to
develop sampling and analYsis
strategies for  the nat ional
dental  epidemiolo gY Project .
Dr. Amid Ismail (Dalhousie U) is
the principal investigator, with
Drs. K. Zakariasen (Dalhousie U)'
G. Thompson (U. Alberta),  D.
Lewis (U Toronto),  J '  A.
Hargreaves (U Atberta),  D '
Banting (UWO), and M. PaYette
(H0pital  St-Luc, Montreal)  as
co- invest igators.
The formulat ion grant
appl icat ion ($f  1,500) repre-
sents one of the stePs in the
process of org anrzrng the first
national surveY of oral health
status and treatment needs of
Canadians. In June, 1 9 8 8, the
Ir lat ional Dental Epidemiology
Project Coordinating Committee
was organi  zed with support
from the Professional Resources
Utihzation Committee of the
Canadian Dental Associat ion to
plan for an oral health survey
of Canadians strat i f ied bY
province or territorY. The lack
of data on oral  heal th status,
especial ly of  adul t  and senior
Canadians, has been recogni zed
as a maj or Problem facing
heal th planners,  dental  educ -
ators and dental organi zattons.
The Coordinat ing Commit tee
members wi th representat ion
from all regions of the country,

defined the objectives, samP-
ling policy, targeted age groups,
and den tal  indice s .  In
Septembor,  1989, the comm-
ittee held a workshoP which
was spons ored bY I{HRDP,
Health and Welfare, Canada, to
review the plans for the survey
and the dental  indice s
formulated. The complex areas
of sample select ion and
analysis of  a mult i -stage
survey were recog nized as
areas in need for fur ther
development.  Representat ives
of Stat ist ics Canada who
attended the workshoP agteed
to develop sampl ing and
analysis strategies for  the
propo'sed surveY and Provided
est imates of  the costs- The
formulation grant aPPlication is
for funding to cover the costs of
Stat ist ics Canada to comPlete
these tasks.
The plan is to s ubmit  a
propos al  for  fundin g of  th e
survey to Health and Welfare,
Canada, and other P otent ia l
funding sources bY S ePtember
1, 1990 Pi lot  test ing wi l l  be
carr ied out in 1991 in Nova
Scot ia and Quebec, and data
collection wil l commence in the
At lant ic provinces in 1991.
The survey instruments are
futur ist ic in design and wi l l
provide informat ion for the
next decade and next centurY.
A copy of the indices to be used
is avai lable from Amid Ismail
for review.
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Facul ty at t i tud es
According to a national survey
of 9,996 US faculty mernbers
conducted twelve months ago
in February 1989 by the
Carnegie Foundat ion for the
Advancement for Teaching ZSVr
agreed strongly that
performing sponsored research
for a private company is not a
proper university act ivi ty. A
total of 44Vo agreed srrongly
th at  they were rnore
enthusiast ic about their  work
now than they were when they
began their  academic career.
The survey indicated that s4vo
strongly agreed that tenure is
more diff icult to achieve now
than it was 5 years ago. The'
same number (54 Vo) also
strongly agreed that i t  is
dif f ic ult  to ac hieve renure i f
you do not publ ish. A total of
38Vo agreed that in rheir
in st i tut ion pu bl icat ions were
just  'counted'  and not
quali tat ively measured" Asked
to consider which i tems were
very i*portant for the granting
of tenure wi th in their
department a total of zYvo said
the num ber o f  pu bl icat ions,
24Vo s aid the rype of
publ icat ion and Z0% said
research grants received by the
sch olar.  The secon d highes t
i tem was student evaluations of
courses taught (26Vo)"
Teaching and Research
Seventy-one percent of  fu l l -
t ime professors(about the same
number as in a previous survey

in 1984) said rhat rheir
interests lay pr imari ly in
teaching rather than research.
In contrast only 3svo of those at
' research universi t ies '  c i ted
teae hing as their chief interesr,
compared to 93 percent at two
year inst i tut ions.
Research Money
A total  of  ISVo of  fu l l - t ime
professors said th at they had
received federal  research
money in the last year. The
proportion varied by discipline,
wi th 44Vo of  those in the
physical  sciences receiv ing
federal support,  compared to
only 8Vo of those in humanities.
Copies of  the Foundar ions
Report"The Condit ions of
Professorate:  At t i tudes and
Trends 198 9" ,  can be obtained
for $ 12(US),  f rom pr inceron
Universi ty Press,  3175,
Pr inceton Pike Lawrencevi l le.
N.J. 09649.

"As a faculty member for thirty
years,  i t  has been my
exper ience that many of  the
teachers who did no research
fel l  inro a rur of  their
educat ional  exper iences and
continued to pass those on even
though the speci f ic  d iscipl ines
advanced substant ia l ly  "  Leon
Zelby,  Professor of  Eng.
Computer Sci. {Jniv. Oklahoma.

$  a$$ a$
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Clinical Trials Can Be
Highly Cost Effect ive

Budget def ic i ts are forc ing
more at tent ion to the cost
ef fect iveness of  government-
funded ac t iv i t ies o inc luding
biomedical research. A recent
study, supported in part by the
Nat ional  Center for  Heal th
Services Research and Health
Care Technology Assessment
( I {CHSR), shows that c l in ical
trials of new therapies can be
highly cost  ef fect ive. An
excellent paper was published
by Allan Detsky "Are Clinical
Trials a Cost-Effect ive Invest-
meil t ,"  in the October 6, 1989,
J o urnal  of  the Ame r i  c en
M edical Asso ciation.

Detsky's study involved the use
of a theoret ic al  model to
calculate the expected "return
on investment,  "  or  the incre-
mental or extra costs required
to achieve an incremental unit
of benefit. In this analysis, the
unit of benefi t  was addit ional
l ife-years gained for the target
population. Dr. Detsky, of the
University of Toronto, ttr alyzed
f ive inf luencial  cardiovascular
medicine clinical trials and two

selected the cardiovascular
tr ials because the interventions
were controversial and because
they tested prevent ive
methods as well as medical and
surgical treatment. The trials
differed vastly in scope, costing
from $ 100,000 to $ 150 mil l ion,

and involved condi t ions that
af fected from 15,000 to 5
mil l ion people in the United
S tates.  Mortal i ty rates f  or
these conditions varied from 1
percent to 50 percent per year.

Detsky's f indings show that
incremental  cost  ef fect ivenes s
ranged from $Z to $3 per life-
year saved for a trial of aspirin
in unstable angina to $3 96 to
$685 per l i fe-year saved for a
tr ia l  of  coronary artery
surgery. The study also shows
th at  the ant ic ipated extra
benefit per dollar spent on the
cl inical tr ials greatly exceeded
the expected incremen tal
benef i t  per dol lar  spent on
providing heal th c are
interv en t i  pn s of  prov en
effect iveness.

According to Dr.  Detsky,
biomedic al  research wi l l  be
shown to be an even better
investment i f  the benef i ts
der ived from prevent ing
widespread disseminat ion or
adopt ion of  intervent ions
proven to be ineffec t iv e are
taken into account, a factor that
was not c on sidered in the

supported by an I{CHSR grant
and by a grant from Health and
Welfare Canada. A clinical trial
of dental treatment may be an
attractiv e propo si t i on f or an
NHRDP grant appl icat ion?
Think about it.

gastroenterology tr ia ls. He model. The study was
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The Fol lowing 30
indiv iduals wi l l  be

present ing research papers
at the IADR meet ing

BAIN (Poster).
BENNETT (Poster)
BORAN (Poster).
BROWN (Poster).
BRYGIDER (Oral)
CREIGHTON (Oral).
DOYLE (Oral)
FOONG (Oral)
GATES (Oral)
FIALL (Poster)
HARSAI.I-YI (Oral)
ISMAIL (Poster).
JOHNSON C. (Poster).
JOHNSON J.A. (Oral).
JONES (Orat).
I(ARST (Poster).
I(AVANAGH (Poster)
LENARCZYK (Oral).
MacDOI{ALD (Poster)
MacINNIS (Poster).
MILLER (Poster).
OZCAN (Oral).
PASS (Oral).
PERRIN (Poster).
PETERS (Poster).
PzuCE (Oral).
RIZKALI-A (Oral).
RUSSELL (Oral).
SUTOW (Oral).
SYKORA (Poster).

Dalhousi  e
"People know Dalhousie and
how important i t  is both as a
universi ty and as a research
centre" Donald Sobey.

Are You Part of I t?
"To be abreast of a Profession,
i t  is not enough to read and
study about the progress- i t  is
necessary to be part of it!"
Leon Zelby, Professor of Eng.
Computer Sci. {Jniv. Oklahoma.

In The Cause of Science
"The most famous of debates
over a theory of  modern
science took place in 1860
when B ishop Wilberf  orce
shared a platform with Thomas
Henry Huxley (1825-1895).
The Bishop concluded his
windy attack on evolution by
asking Huxley whether hi  s
descent from the ape was on
his father's or his mother's side.
The lean tall figure of Huxley
quietly rose. He looked, for a
moment,  thoughtful ly,  vt  the
crowd; saw rows of  host i le
faces; caught the gr in of
ignorant c ur iosi ty;  here and
there,  a hopeful  g leam of
friendship; and, far back, the
young, swift-footed, waiting for
the fire. He fixed his eyes on
ihese - then, in low tones, cle &r,
cool ,  incis iveo " I  have come
h e r € ," he said, " In the cause of
Scf ence only." "I f  then, said I,
the question is put to me would
I rather have a miserable ape
for a grandfather or a man
highly endowed by nature and
possessing great means and
influence and yet who employs
those facul t ies and that
influence for the mere purpose
of introducing r id icule into a
grave scienti f ic discussion I
unhesi tat ingly af f i rm my
preference for the ape. 'Where-
upon there was unext inguish-
able laughter among the
assembly " .
Thomas Henry Huxley.(Al f red
Noyes, The Book of Earth)
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Lessons from the Past.
It is often surprising to find
incredi  b le l inkag e s between
scientif ic disciplines which on
the surface have l i t t le in
common. 'Who would imagine
that there would be any
possible useful  scient i f ic
l inkage between ancient
mummies and modern indust-

'1 Ir ial pollution? However, recent
analysi  s of  2,800 years old
mummies has supplied support
for  the v iew that dioxins
acc umul ate in bod y t i  s  s ue s
from expos ure to s ynthe t ic
chemicals, rather than, tts some
scient ists have previously
suggested, to chemicals arising

' from natural processes.
Dioxins and related toxic

chemicals (dibenzofurans),  are
present throughout the
environment,  associated with
the manufacture of  such
modern products as industr ial
lubr icat ing oi ls,  pr int ing inks,
resins, paints, and herbicides.

Al though the toxic sub-
stances exist only in very- low
levels in the environment, they
readily accumulare in body fat
and can cause l iver damage
and, some scien t is ts s uspec t ,
cancer.  At  one t ime in the
197 0's scien t i  sts thou gh t  th at
dioxins and diben zofurans
might also be produced as by-
products of the combustion of
natural fuels, including wood.

In the Ocrober 1989 issue
of Environmental  ,Sc ience and
Toxic olo gy,  scient ists reported

that they could not detect
dioxins or diben zofurans in
mummif ied remains of  n ine
Chi leans indiv iduals,  even
though they had lived at a rime
when wood was relied on for
cooking and therefore would
have been heavi ly exposed to
wood smoke. Because the
remain s were unc overed at
desert sites buried deep in the
ground, the scientisf s said they
could rule out chemical
contaminat ion or t ransfor-
mat ion of  the remains that
might have al tered the
chernical  composi t ion of  the
t issues they analyzed. I t
should perhaps always be
remembered by al l  scient i f ic
disciplines that it is only from
the past that we can f ind a
deeper understanding of  the
present and the ftrture.

I t  is  possible ro obrain
scient i f ic  evidence from the
past in dental research, this can
range from ex amin at ion of
skeletal remains aged from a
few h undred to se veral
thousands of  years old,  to
examination of extracted teeth
or retrieved fi l l ings, crowns or
other restorat ions and
implants.  Al l  such histor ic
evidence can provide valuable
scientific informatiorl . Periodic
review of the l i terature from
other discipl ines may yield
useful  ideas for dental
research. Think about it.
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Simpl ist ic
In our Dental  Biomater ia ls
Science Courses we inform our
students much to their delight,
that the subject is not very
compl icated since they only
have to study three types of
s ol id mater i  a l  s,  Polymers,
Ceramics and Metals. We then
inform them that the reason is
that these are the only types of
mater ia ls which exist  in the
world. Other types of materials
merely being mixtures and
cornbinations of of these three.

Recent exper iments in
Europe and the United States
have led high-ener gy physicists
on both continents to conclude
that all of the material in the
universe is composed of  only
three f  und amen tal  types of
matter. f  n separate experi -
ments,  toams of  h igh-energy
physicists working at CERN, rhe
European Laboratory for
Particle Physics in Genev&, and
the Stanford Linear Accelerator
Center in Palo Al to,  Cal . ,
concluded from the dec &y, or
fragmentat ion,  of  a force-
carrying particle known as the
" z-zero boson " that al l  of the
mater ia l  in the universe is
composed of  only three
fundamental families of matter.
Dr.  Barnett ,  a Professor of
physics and astronomy at John
Hopkins and a member of the
research team at Stanford, said
he regarded the conclusion nS,
"the most s igni f icant physics

resul t  s ince the z-zero was
discovered" in 1983.

The recent c0nclusion,
however,  was based on a
number of  assumptions made
by the Standard Model,  a
widely accepted theory rhar
has proved accurate in
predict ing the existence of
nature's fundamental  bui ld in g
blocks, but sti l l  contains many
unanswered quest ions.

Many scientists warn that
this picture may prove to be
simplistic. A different picrure
may emerge once much more
powerful part icle accelerators,
capable of  generat ing much
higher energies than those now
in operation, are constructed.

Tti is recent development
in physics brings to mind rhe
amusing story related by
Walter Stewart, who said. "The
young physicists are beyond all
doubt the nois iest ,  t rowdiest ,
most act ive and rnost
intel lectual ly alert  group we
have here. For them the world
changes every week and they
are simply delighted by it. A
few days ago I asked one of
them, as they came burst ing
out of a semin&r, "How did i t
go?" " 'Wonderful ! "  he said.
"Everything we knew about
physics last  week isn' t  t rue !  "
We should all try to be l ike
Stewart 's young physic ists
eager to disprove the dogma.
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Brave New World of the
90's

Two Universi ty l ibrar ians
( Sharon Rogers, Librarian at
George Washington University
and Charlene Hurt director of
l ibrar ies at  George Mason
University), recently wrote a
controversial article (Chronicle
of Higher Education, 18110/89)
in which they suggested that
scholar ly journals were
obsolete as the primary vehicle
for scholar ly communicat ion.
They si te the recent furore
over "cold fusioo," for example,
which was developed ent i re ly
outside the scholar ly- j  ournal
proces s . However,  th is is
perhaps not a very good
example since peer review may
wel l  have prevented this
material from being published
and i t  may not have seen the
light of day.

However,  they do have some
very convincing ideas and
arguments. The authors point
out that we need to harness
the avai lable technologies in
order to reform the ent i re
system of scholar ly commun-
ication. It is pointed out that in
the United States alone $500-
mi l l ion is spent annual ly on
j  ournal  subscr ipt ion s which
could f inance a new system.
The j  ournal costs at Dalhousie
Universi ty are a very
si  gni f ic  an t  proport i  on of  the
non sal  ary operat ing budget.
In just  10 years,  the a.vgrage

costs of research j  ournals has
increased 160 percent,  some
indiv idual  j  ournals have
increased by 300 -400Vo and it
is l ikely that the trend wil l
cont inue. On top of  th is in
Canada we have the added
problem of a dol lar exchange
which can dramatically change
the costs of  journals f rom
across the border. In addition
more than 5,000 new journals,
some in new f ie lds,  beg an
publ icat ion in 1988 alone
creating even more pressure on
our already ai l in g l ibrary
budgets.

The authors suggest that  f ive
years f rom now, a new
electronic system could be a
real i ty i f  only universit ies and
scholars, choose to accept this
21 st-century opt ion.

Rogers and Hurt suggest
that researchers could "publ ish"
their  ar t ic les on a Scholar ly
Communicat ion System, an
electronic network on which
they could also read other
publ icat ions.  An art ic le or
"papef " ,  would be sent
e lectronical ly to the s y s te m,
where i t  would be assigned a
category and cros s -referenced
to other relevant categor ies.
Since dent istry is becoming
increasingly interdiscipl inary in
nature,  the capaci ty to alert
scientists in other subject areas
would help bui ld important
(Cont page 9)
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B{4ve New World. (cont)
l inks for dentistry with other
discipl ines.  The authors
suggest that the system could
provide three new capabil it ies:
a "notes and comments'u section,
citation tracking, and a usage
log. Scholars wi th v al id
passwords, ( for  a modest
annual fee), could leave signed
statements related to the
art ic le 's content in the
comments f ie ld immediately
after an art icle entered the
system. The comments could
contain suggest ions for
references to other l i terature,
ideas for e larifying arguments,
rebuttals of arguments, notes of
possible errors in data or
interpretat ion,  and even
cornpliments on the qualiry of
the contr ibution.
The system would permit
responses to be added to the
c ommen ts sec t l0n. The
comments would be checked
automat ical ly to assure their
val id i ty ( through a program
matching names with users '
author i  zed numbers).
I t  is  suggested that the new
system would be a valuable
communication tool for acade-
mics while their research was
under-w ay .  In the "  search
only " mode, researchers could
seek data from all the content
tracks and could gain access to
archival as well  as to current
f i les.  The system would be
avai lable 22 hours a day ro

anyone paying the hour ly
us age and pr int in g charges,
leaving 2 hours of "down" time
for maintenance.
After an article had been in the
system for s ix months
c0l lect ing comrnents and
citations, it could be reviewed.
The author would be notif ied
and would be given a specified
time to prepare a final version
for review. The author would
be able to use responses from
the comments sect i  on and
informat ion about c i tat ion
patterns to create a revised
version. If the author failed to
respond to the review notice,
the art icle could be removed
from the system.
Review boards would perform
the funct ion now undertaken
by editors of scholarly j ournals
in which blind reviewing would
take place by a panel  of
scholars in the f ie ld.  I t  is
suggested that the reviewers
place an article into one of the
following categories:
1) Original contribution.
2) Logical extension of

research.
3) Application of a rheory or

method.
4) Interpretation of existing

research.
5) Review article.
6) Seriously flawed in research

design, experimental
technique, or conclusiolt.

7) No scholarly contributiorl.
(cont.  page 10)
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Br4ve NeW World. (cont)
I t  is  suggested that other
researchers using the system
would be able to use these
seven f ie ld s to l imi t  their
searches, thus avoiding having
to pay to retrieve articles they
would not use. It is suggested
that each author would be
asked to recommend a category
ch aracteri  zing. the "research
technique" used. This would
permit users to locate studies
in which they were interested.
Information of this type is very
dif f icult  to f ind rhrough the
search indexes now available.

The authors c la im that using
modern communicat ion tech-
nology for research publication
would resul t  in improved
scholar ly communicat ion s ince
errors c ou ld be n oted more
qu ickly and c orrec ted more
easi ly.

An appeal process is suggested
for researchers whose work has
been label led as "  ser iously
f lawed "  or  as having no
scholar ly contr ibut ion "  by
rev iew ers .

I t  is  an idea which has many
excel lent  advantages over our
present system, howevor,
capital costs for setting up the
system and reluctance of
academics to cooperate not to
mention the fierce opposition of
publ ishers make the
possibi l i t ies seem rather

remote for the time being. It is
suggested that l ibrar ies could
print files in formats requested
by u sers,  u s ing s ophi  st ic ated
graphics software and colour
pr inters to reproduce the
digitally stored imagos, thereby
overcoming resistance to
electronic j ournals.

The new scholar ly comm-
unication system for the year
2,000 could provide substantial
economic advantages to
universit ies, as well as reducing
the need for more l ibr  ary
space. The authors state that in
1989, each square foot of new
library space in the US costs an
average of  $9 5.43. A major
benef i t  would be rhe
sophist icated indexing of
journal contents with the ease
of f inding and select in g rhe
journal information required.

The system suggested would
require the establ ishment and
enforcement of  internat ional
standards for the formats used
for the storage of data. Al l
scholars would thus be assured
that computerrzed mater ia l
would be easi ly retr ievable in
the future.
Since universit ies could have a
prescribed role in choosing the
members of review boards. It
is  suggested that the system
could provide better
information for universit ies
when they make informed
(cont.  page 11.)
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Brave NeW Wprld. _(cont)
personnel  j  udgments "wi th
respect to tenure and
promot ion.

The futur ist ic wor ld
portraied by Rogers and Hurt
may not be all that far off, we
have the technology at hand.
NOVANET is in place which
al lows us to review books
avai lable in local  universi ty
libraries. In the United States
14 libraries across the country
are part ic ipat ing in a
programme al lowing electronic
ac ce s s to th e l i  brary of
Congress's computer i  zed data
bases. Thi  s incl  udes the
automated card catalogue, the
listing of the status of bil ls in
Congress, and the copyr ight-
information service. However,
the complex economics of large
scale wor ld- lv ide network
systems rnay slow down the
implementat ion.  The Library
of Congress has recent ly
backed off attempts to l icense
those who use its computeri zed
cataloguing system. Librar ies
now pay only the cost of
producing the catalogue card.
The US lib rary organi zatton
arg ued that man y of  the
records on f i le are generated
by university research and that
they should nbt be charged ro
use what is basically their own
mater ia l .
The Library of  Congress's
proposed policy was said to be

commercial and foreign users
of the records system.
Librar ians c la im l icensing
would hamper free exchange of
bibl iographic records among
their  l ibrar ies,  because some
U, S. l ibrar ies have exchange
programmes with,  pr ivate,  or
foreign l ibraries. The On-line
Computer Library Center
(O.C.L.C),  est imated that the
proposed fees could amount to
more than $6-mi l l ion in the
first year for its 7,000 library
members. O.C.L.C. is a
computer i  zed l ibrary network
that maintains bibl iographic
informat ion on i ts members'
books and other materials. The
Library of Congress said that it
wil l re-assess the programme.

Although Rogers and
Hurt 's new electronic
publ icat ion system is not yet
with us a scienti f ic journal in
computer chemistry,  "Tetra-
hedron Computer Method-
ology,"  is  now being publ ished
in both paper and electronic
formats. The bimonthly journal
is distr ibuted ($Z I  lyr . )  in a
binder containing both rhe
bound issue and computer
disks in Apple Macintosh or
I .B.M. PC formot,  which hold
the full text of the journal, plus
addi t ional  mater ia l  f rom rhe
au th ors . I t  i  s  c lear th at
Journals and electronic versions
wil l  co-exist side by side for
some time to corne.
r lEaHaBaEaEaB
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