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Is Temporomandibular
dysfunction - TMD - a

“new” affliction?

TMD - is not a “new” affliction
1840, Evens, articulator
1896, Walker, complex articulator--->gnathology
1899, Snow, face bow
1952, Shore, equilibration
1877, Kingsley, splint
1881, Goodwillie, pivot appliance
1960, Gelb, MORA splint
1887, Annandale, surgical repositioning
1909, Lantz, removal of discus
1918, Prentiss, “pressure atrophy”
1934, Costen, “overclosure” --> vertical dimension
1959, Schwartz, emotional tension




Since there is a long tradition for
treating TMD....

it seems logical that there should
be a large body of

empirical clinical experience

to solve several issues related to
the diagnosis and management
of TMD patients...

TMD - what is the consensus?
How common and how big is the problem?
What is the etiology of TMD?

What is the reliability of different diagnostic
tests?

What is the natural history of TMD?
Should/can TMD be prevented?

Which specific TMD treatment is superior and
can be supported?

— What is the validity of different treatment outcomes?
— Do different splints have the same success rates and

Who should treat these
patients — i.e. what is
the evidence base for
effective treatments




— Physiotherapy?

Kinesiology?

Postu rology?




'aprapathy?

Craniosacral therapy?

Dentists?




Dentists?

Jaw posture may affect muscular
strength in sports?!!

pentsts?!




National Institutes of Health, USA 1996:

Rationale for addressing the issue (!)

< Concern about the safety and efficacy of th
care provided to patients with TMD

= Absence of clear, valid, and reliable
guidelines for diagnosis

= Dearth of proven rationales for a full range
of treatment methods

- Many may attempt therapy with approaches
that have not been adequately tested in
scientifically based research studies v

NIH Technology assessment Conference
on TMD. 29.4-1.5-1996




NIH Technology Assessment Conference
on TMD. 29.4-1.5-1996 — Consequences:

 Creation of a strong conflict between
“pragmatists” and “scientists”.

TMd practitioners

NIH Technology Assessment Conference
on TMD. 29.4-1.5-1996 — Consequences:

= A series of protests and letters from
“The Alliance of TMD Practitioners”




NIH Technology Assessment Conference
on TMD. 29.4-1.5-1996 — Consequences:

“The Alliance of TMD Practitioners”

» Several statement and editorials staking
out new courses

NIH Technology Assessment Conference
on TMD. 29.4-1.5-1996 — Consequences:

“The Alliance of TMD Practitioners”

» Call for appeals to common sense ®




NIH Technology Assessment Conference
on TMD. 29.4-1.5-1996 — Consequences:

Interest of Society

Temporomandibular Disorders Interagency
Working Group (TMDIWG)




Practice versus science

1. On what should diagnosis and
management of patients with TMD
be based?

Optimal management of TMD patients?

= by anecdote

= by press cutting

= by expert opinion (from others)
= by cost minimization

= by critical appraisal of science

Practice versus science

2. Is there a difference between
science and research?
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Research = science ?

Compilation of:
= Empirical knowledge

= Science
— Observational studies
« Laboratory
< Clinical
— Experimental studies
« Laboratory
« Clinical

Practice versus science

3. How are clinical decisions made?

Influences on treatment decisions

Resources

The last patient Litigation

Experience__ - Education

e/

Evidenc

Payment systems  Part2.ppt




Practice versus science

4. Is there consensus on optimal
study design to elucidate issues in
patient care?

34

Manipulation
with intervention

Y“i/Ni

Experimental Non-experimental
study study / observational
Rancom Sampling according || Sampling according
allocation to exposition to (case) effect
characteristics characterigtics
7N
’ Quasi- - l
Experimental || experimental || Caseseries/
study (RCT) study (CCT) || cohort study Case-control study




Clinical | terminology - tower of Bable?

analytical study
case control study (89)
case serie

case study, case report
cause-effect study

clinical trial (79)

cohort study (89)

cohort study with historical
controls

controlled clinical trial (95)
cross-sectional study (89)
descriptive study
diagnostic meta-analysis
diagnostic study

double blind randomized
therapeutical trial with cross-
ian

ecological study
etiological study
experimental study
explorative study
feasibility study (79)
follow-up study (67)
historical cohort study
incidence study
intervention study
longitudinal study (79)

N=1 trial

non-randomized trial with
contemporaneous controls
non-randomized trial with
historical controls
observational study

prospective cohort study
prospective follow-up study,
observational or experimental
prospective study (67)
quasi-experimental study
randomized clinical trial, RTC
randomized controlled trial, RCT (89)
retrospective cohort study
retrospective follow-up study
retrospective study (67)

surveillance study

survey, descriptive survey
therapeutic meta-analysis

trohoc study

Descriptions reduced to three questions:

1. Study objective?
Descriptive, no comparison conducted

Comparison as process research
Comparison as cause-effect research

2. Procedure, intervention?

Experimental allocation of procedure

Survey

3. Data collection?
Retrospective
Cross-sectional

Prospective./.Cohort./ Longitudinal % __

Clinical study designs (MESH terms):

- (Case study/series)

- Case-Control Study

-Cohort Study

- Cross-Sectional Survey
-Randomised Controlled Trial
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Practice versus science

5. What types of research strategies
should be applied to support

scientific theories on management of _

TMD?

Central issues of TMD treatment

1. Clinical findings:

How to properly gather the
most relevant findings from
the history and physical
examination, and interpret
these correctly?

2. Etiology:

How to identify causes for
TMD (including its
iatrogenic forms) ?

Central issues of TMD treatment

3. Differential diagnosis: LE6; [P —.
When considering the possible FarcogoDisres
causes of a patient's TMD Pardlago B
problems, hovy to rank them by %‘;m ELE=S

likelihood, seriousness and Similarities

treatibility ?

4. Diagnostic tests

How to select and interpret tests,
in order to confirm or exclude
diagnosis, based on precision,
accuracy, acceptability,
expense, safety, etc?
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Central issues of TMD treatment

5. Prognosis:

How to estimate the patient’s
likely clinical course over
time with and without
treatment and anticipate
likely complications?

6. Therapy:

How to select treatments to
offer patients that do more
good than harm and that
are worth the efforts and
costs of using-them?

Central issues of TMD treatment

7. Prevention:

How to reduce the chance
of TMD by identifying and
modifying risk factors and
how do we diagnose TMD
early by screening?

8. Self-improvement:

How to keep up to date, improve our clinical skills to

provide best treatment of TMD?

m
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Books in prosthodontics

Evidence of doing more
good than harm depend
on adequate study
design”

Therapy

“Sackett DL, Strauss SE, Richardson WS, Rosenberg
W, Haynes RB. Evidence-based Medicine. 2nd. edg.
Churchill Livingstone~2000:
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TherapyPrevention,
& etiolo gy Harm

=R (with
homogeneity®) of
RCTe

Individual RCT (with
matrow Confidence

Intervall)

Al ornoned

R (with
homogeneity* ) of
cohort studies
ndvidual cohort
study Cincluding low
quality RCT, ez,
20% follow-up)

homogeneity*) of

case-control studies

ase-Control Study

"Outcomes"
Research; Ecological
studies

ase-series (and
quality cohort and
case-cotitrol
studies§E )
Expert opinion
without explicit
critical appraisal, or
a5ed On DT Si0] 0 v

TMD studies 1980-92

4000

RCT studies

51

9 %

1284

@ Reviews

M Clinical studies

Antzcak-Bouckoms, 1995

Appropriate ay DesIQ
Qualitative Cross- Case Cohort RCT
Sectional Control

Diagnosis H e
Therapy H e
Prognosis PAgkake
Screening bAs bis Hok
Views/beliefs | ¢+
perceptions
Prevalence/ PAGR g Aok
hypothesis

eneration
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Cross-Sectional Survey

Advantages
1. Cheap and simple

2. Ethically safe
Disadvantages

1. Establishes association at most, not
causality

2. Recall bias susceptibility
3. Confounders may be unequally distributed
4. Group sizes may be unequal

Case-Control Studies
Advantages:
1. Quick and cheap

2. Only feasible method for very rare disorders or
those with long lag between exposure and outcome

3. Fewer individuals needed than cross-sectional
studies

Disadvantages:

1. Reliance on recall or records to determine exposure
status

2. Confounders
3. selection-of control-groups-is-difficulf e 2__

Poor case-control studies
are recognized by:

Failure to:
- clearly define comparison groups

- measure exposures and outcomes in
the same (preferably blinded), objective
way in both cases and controls

- identify or appropriately control known
confounders.
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Cohort Study

Advantages:

1. Ethically safe

2. individuals can be matched

3. Can establish timing and directionality of events

4. Eligibility criteria and outcome assessments can
be standardised

5. Administratively easier and cheaper than RCT

Disadvantages:
1. Controls may be difficult to identify

2. Exposure may be linked to a hidden confounder
3. Blinding is difficult
4. Randomisation not present

5. For rare disease, large sample sizes or long
follow-up-necessary.

Poor cohort studies are

recognized by:

Failure to :

@ clearly define comparison groups and/or

® measure exposures and outcomes in the
same (preferably blinded), objective way in
both exposed and non-exposed individuals
and/or

® identify or appropriately control known
confounders and/or

® carry out a sufficiently long and complete
follow-up-of-patients-

56

Randomised
Controlled Trial - RCT

Advantages
1. Unbiased distribution of confounders

2. Blinding more likely

3. Randomisation facilitates statistical
analysis

Disadvantages

1. Size, time and money - Expensive!

2. Volunteer bias

3. Ethically problematic at times._______s__




Cohort & RCT Crossover Design

Advantages
. All individuals serve as own controls -> error variance is
reduced -> reduced need of large sample size

. All individuals receive treatment (at least some of the
time)
. Statistical tests assuming randomisation can be used
. Blinding can be maintained
Disadvantages

1. All individuals receive placebo or alternative treatment at
some point

2. Washout period lengthy or unknown

3. Cannot be used for treatments with permanent effects s

Scientific studies can be graded
according to the

theoretical possibilit
of an :

incorrect conclusion.

This is reflected by the
design of the study.

...we will never know exact answers in science....

What can you show with a trial?

The truth

A'is better |l A is no better
than B than B

What the than B

trial shows

A'is no better
than B
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What can you show with a trial?
Type 1 error

Alfa error
Optimism error A Ais no better

Ais better
What the Bl

trial shows

A'is no better
than B

The truth

Type 1 errors - fallacies of
observed clinical success

» Spontaneous remission

* Placebo response

* Multiple variables in treatment

* Radical versus conservative treatment
* Over-treatment

* Long-term failure

« Side effects and sequelae of treatment

What can you show with a trial?

The truth

A'is better |l A is no better
than B

What the than B

trial shows

A'is no better
than B

Type 2 error
Beta error
Pessimism error
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Type 2 errors - fallacies of
observed clinical failures

* Wrong diagnosis

* Incorrect cause-effect correlations
 Multifactorial problems

* Lack of cooperation

» Improper execution of treatment

* Premature evaluation of treatment
* Limited success of treatment
 Psychological barriers to success

The easy approach to evaluate
treatment effects

e Compare a single group of patients
given the new treatment with a
group previously treated with an
alternative treatment.

= Usually such studies compare two

consecutive series of patients in the
same settings.

The easy approach is seriously flawed:

= Multiple examples in medicine where results from
RCTs negates findings from clinical trials using
inadequate study designs
Controlled trials yield in general more optimistic
results than randomised trials. (Aitman DG. BMJ
1991;302:1481)
Can never satisfactorily eliminate possible biases
due to other factors (apart from treatment) that
may have changed over time
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The easy approach and risk of bias:

If the clinician chooses which treatment to give each
patient there will probably be differences in the clinical
and demographic characteristics of the patients receiving
the different treatments.

Much the same will happen if patients choose their own
treatment or if those who agree to have a treatment are
compared with refusers.

Similar problems when the different treatment groups are
at different clinics or under different operators.

Systematic differences will lead to an overestimate or
underestimate of the difference between treatments.

Bias can be avoided by using random allocation.

Internal and external validity

Internal validity: extent to which
systematic error (bias) is minimised in
clinical trials

External validity: extent to which results
of trials provide a correct basis for
generalisation to other circumstances

Internal validity - systematic bias

» Selection bias: biased allocation to
comparison groups

» Performance bias: unequal provision of
care apart from treatment under evaluation

» Detection bias: biased assessment of
outcome

« Attrition bias: biased occurrence and
handling of deviations from protocol and
loss to follow up
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External validity

Patients: age, sex, severity of disease and risk
factors, co-morbidity

Treatment regimens: dosage, timing and route
of administration, type of treatment within a
class of treatments, concomitant treatments
Settings: level of care (primary to tertiary) and
experience and specialisation of care provider
Modalities of outcomes: type or definition of
outcomes and duration of follow up

Diagnostic tests,
Differential diagnosis

¢ Clearly identified comparison groups, at least one of
which is free of the target disorder

4 Either an objective diagnostic standard/contemporary
clinical diagnostic standard with reproducible criteria
for any objectively interpreted component
Interpretation of the test without knowledge of the
diagnostic standard result
Interpretation of the diagnostic standard without
knowledge of the test result

A statistical analysis consistent with study design =~

Therapy / Prevention
/ Education

o Random allocation of the participants
to the different interventions

» Outcome measures of known or
probably clinical importance for at
least 80 per cent of participants who
entered the investigation

e A statistical analysis consistent with
the study.design.
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Prognosis

¢ An inception cohort of persons, all
initially free of the outcome of interest

¢ Follow-up of at least 80 per cent of
patients until the occurrence of either a
major study criteria or the end of the
study

¢ A statistical analysis consistent with the

study design. s

Etiology - Harm - Causation

e Clearly identified comparison group for those
at risk for, or having, the outcome of interest

¢ Masking of observers of outcomes to
exposures

¢ Observers of exposures masked to outcomes
for case-control studies and individuals
masked to exposure for all other study
designs

¢ A statistical analysis consistent with the study
design.

74

Critical Appraisal Criteria

Exists for studies focused on e.g. :

— therapy

— diagnosis

— screening

— harm

— prognosis

— causation of disease (etiology)
— quality of care

— economic analyses
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Three general questions

1. Is the study valid?
2. What are the results ?

3. Are the results relevant to my

question / problem?

1. Is the Study Valid ?

e Is there a clear question?

 Is the most appropriate study design to
answer the question used?

* Was the study conducted reliably?

e Can you follow what the authors did?

2. What are the results?

= Are the results presented in a clear

and simple manner ?
« |s there a clear bottom line ?

« Are they clinically important ?
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3. Are the results relevant
to my question / problem ?

 Are the participants similar to my
patients ?

e Is it realistic for me to apply the
study methodology and results to
my patients ?

27



