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Introduction – From Evidence to Causality
The purpose of From Evidence to Causality: How do We Determine Causality? is to assist clinicians 
with their evidence-based-decision-making and dialogue with patients when discussing matters of 
causality. From a public health and epidemiological perspective, this course will provide participants 
with the tools to evaluate cause and effect relationships and to better understand the principles of 
determining causality.

https://www.dentalcare.com/en-us/professional-education/ce-courses/ce530
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Overview
Clinicians make decisions daily based suppos-
edly on the principle of causation, however 
often incorrectly assume ‘relationships’ or 
‘associations’ to be causal. The current world 
we live in is largely media-based and often 
both clinicians and patients are confused about 
what causes what. When announcements 
from reliable sources such as the American 
Heart Association are made stating there is “no 
connection between gum disease and heart 
disease,” clinicians may incorrectly assume 
there is also no ‘association’ between the two. 
Causality, demonstrating a “cause and effect” 
relationship between an exposure and an 
effect, is difficult to prove. One classic example 
is how long it took to “prove” that cigarette 
smoking “causes” lung cancer.

The purpose of this course therefore is to 
assist clinicians with their evidence-based-deci-
sion-making and dialogue with patients when 
discussing matters of causality. From a public 
health and epidemiological perspective, this 
course will provide participants with the tools 
to evaluate cause and effect relationships and 
to better understand the principles of deter-
mining causality.

Learning Objectives
Upon completion of this course, the dental 
professional should be able to:
• Define causality and causal inference.
• Discuss the importance of making causally-

related statements to patients.

• Differentiate between association, 
relationship, and causation.

• Discuss the principles of causation and how 
they are used to determine causality.

• Discuss the differences between the types of 
studies that are used to determine causality.

• Assess evidence for causation using applied 
epidemiological methods.

• Discuss how to use the principles of 
causation in clinical practice to answer 
patient concerns regarding media 
announcements that pertain to oral health 
practitioners.

Glossary
association – “A relationship between an 
exposure (or a characteristic) and a disease that 
is statistically dependent; that is, the presence 
of one alters the probability of observing 
the presence of the other. Association is a 
necessary condition of a causal relationship, but 
many exposure-disease associations are not 
causal. If there is no association, the variables 
are said to be independent.”1

bias – “A systematic (as opposed to random) 
error in a research study leading to the 
deviation of results from the truth in one 
direction. Bias can result from many sources 
including sample selection, measurement 
methods, and interpretation.”1

case control studies – Observational studies 
that are retrospective in nature where one 
group of individuals has already contracted a 
particular disease or outcome of interest and is 
compared to a group that has not contracted 
the outcome in an attempt to determine what 
the exposure was that caused the disease in the 
one group and not the other. Provides Level 3 
Evidence.

causality – The determination of “cause and 
effect”. The ability to be able to state with 
certainty that “A” causes “B” (a specific exposure 
has been shown to cause a specific outcome).

causal inference – The actual process of 
identifying causal relationships.

cohort studies – Prospective observational 
studies where one group of individuals has 
been exposed to a putative causal agent or risk 
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factor (e.g., tobacco), while the other group has 
not (no exposure to tobacco). Both groups are 
then followed by the researcher to measure 
the “incidence” or development of the disease/
outcome of interest, e.g., lung cancer, and to 
determine if there is a significant difference 
between the exposed and unexposed groups. 
Provides Level 2 Evidence.

correlation – “Linear association between 
two continuous (numerically-based) or ordinal 
(rank based) variables. The measure of the 
correlation is the correlation coefficient, 
which ranges from 1 (perfect positive/direct 
association) through 0 (no association) to a 
-1 (perfect negative/indirect association).”1 
The closer the value is to a 1, (eg. r = 0.8) the 
stronger the association, the closer the value is 
to a 0, the weaker the association (eg. r = 0.3).

dose-response relationship – The higher the 
exposure to a suspected causal agent, the odds 
of getting the disease increase, conversely if the 
exposure to the agent is lowered, the odds of 
getting the disease (outcome) are reduced. (ie. 
number of cigarettes smoked).

literature (narrative) reviews – Publications 
where the author or several authors have 
conducted a search of the literature on a 
particular topic of interest, which is often 
broad in nature. It entails a discussion of 
their findings from a theoretical or contextual 
view but is primarily based on the opinions 
of the author(s). These reviews are difficult to 
reproduce since pre-established criteria for 
inclusion of articles often are not identified. 
Literature reviews are not considered original 
research and thus fall into the lowest level 
of evidence along with case studies, expert 
opinions and editorials.

meta-analysis – A statistical method used 
in systematic reviews to combine the data 
from a number of homogenous studies to 
quantitatively analyse their combined outcome. 
(Considered a Secondary Study and provides 
Level 1 Evidence).

odds ratio (OR) – “Measure of association 
obtained from a case-control study.”1 The OR is 
the proportion of patients with the target event 
divided by the proportion without the event.

randomized controlled trial (RCT) – An 
experimental prospective study where 
individual study participants are randomly 
assigned to either an intervention group(s) 
or control group(s) for a specified period of 
time after which a particular outcome(s) is/are 
measured. Considered as Level 1 Evidence.

relationship – Analogous to association.

relative risk (RR) – “Used in the reporting of 
cohort studies and RCTs. The RR is the ratio of 
the incidence of the disease or death among the 
exposed to the incidence of the unexposed.”1

risk factor – A specific exposure that has been 
determined by application of specific criteria 
such as the Bradford Hill criteria, or other 
accepted criteria, to be causal of a particular 
outcome or disease (causality has been 
determined).

statistical significance – “A measure of 
whether a particular result is unlikely to be due 
to chance. Statistical significance is generally 
specified by a value of P < 0.05, that is, less than 
1 chance in 20.”1

systematic review – An analysis of the quality 
of the highest levels of evidence available in 
order to answer a very specific predetermined 
question that is developed using a PICO process 
where P = Population/Problem, I = Intervention, 
C = Comparison group, and O = Outcome of 
the study. Additionally, very strict inclusion/
exclusion criteria are applied for the execution 
of the literature search (Considered Secondary 
Studies and provides Level 1 Evidence).

Introduction
When clinicians read an interesting research 
article that is reporting a correlation or 
association between an oral disease and 
a particular outcome of interest, they may 
automatically and incorrectly, jump to the 
conclusion that the relationship is causal. Prime 
examples of such misinterpretations frequently 
occur with the oral-systemic linkages, such 
as the assumption that periodontitis is one 
cause of heart disease or of adverse pregnancy 
outcomes, or that stress causes periodontitis. 
It is important for clinicians to understand that 
correlations and associations do not imply 
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accurately reflect the principal conclusions of the 
statement. The statement is consistent with the 
Academy’s position in that there is an association 
between periodontal disease and cardiovascular 
disease, but no causal relationship.”7

This was a prime example of the types of 
misconceptions and misinterpretations that 
occur when reading the literature and then 
disseminating that information incorrectly 
to patients. Determining causality is a very 
complex undertaking and requires multiple 
longitudinal studies, the ability to accurately 
interpret the current literature, and the 
application of other very specific criteria 
for causation. First and foremost, clinicians 
must understand the difference between 
research articles in order to determine the 
strength of the evidence that articles present. 
For many years now, an evidence pyramid 
has been in existence to aid clinicians in 
their clinical decision-making and has gone 
through numerous iterations over the years. 
The most current evidence pyramid will be 
presented further into this course, along with 
explanations of the various levels of evidence 
that comprise the pyramid.

With the widespread use of the electronic 
media, patients are now posing more and more 
questions to their oral health professionals 
regarding a wide array of topics concerning 
their oral health. They look to their clinicians 
as experts and trust they will provide the best 
information regarding all topics related to their 
oral health. Thus, it is imperative that clinicians 
have a good understanding of how to interpret 
and apply the latest research findings and 
be able to accurately differentiate between 
relationships, associations, correlations and 
causality in order to best serve their patients.

Principles of Causation
In the epidemiological literature, there are 3 
major sets of criteria for the determination of 
causation, the Bradford Hill criteria2, the Hume3 
criteria, and the Mill4 criteria. Since they are all 
relatively similar, this course will focus on the 
more established Bradford Hill criteria typically 
used by epidemiologists.

In the early 1950’s there was much discussion 
about whether smoking and lung cancer were 

causality. In fact, assumptions of causality are 
a major public health concern. From a public 
health perspective, any evidence should NOT be 
considered ‘causal’ unless it has gone through 
very rigorous scrutiny using standard public 
health guidelines such as the Bradford Hill 
Criteria for causality2 or the Hume3 criteria or 
the Mill4 criteria for causation.

Clinicians often have a poor understanding of 
causality and in turn, risk delivering incorrect 
information to their patients and even to the 
media, which can have far reaching effects. 
This is a very dangerous practice! One prime 
example of the result of such misrepresentation 
of information occurred in 2012 when the 
American Heart Association (AHA) published a 
scientific statement in its journal Circulation, 
stating that a review of the current scientific 
evidence did not establish a cause and effect 
relationship between periodontal disease and 
heart disease.5 Although this AHA review found 
no direct, causal relationship, they concluded 
that “heart disease and periodontal disease may 
occur at the same time in a person because of 
common risk factors (such as smoking, age and 
diabetes) and because both conditions produce 
markers of inflammation.”

This statement was absolutely correct 
as research has definitely shown many 
correlations and associations between the 
two, but has never been able to determine a 
causal relationship. This statement was quickly 
picked up by the media, and created an uproar 
within the dental community, leading both 
the American Dental Association (ADA) and the 
American Academy of Periodontology (AAP) to 
make statements in response to the AHA’s 
statement indicating they were in agreement. 
The ADA statement indicated “Dentists have long 
suspected a relationship between heart disease 
and gum disease,” and added “This new AHA 
review advises health care professionals to be 
cautious in making ‘cause and effect’ statements 
between these conditions.”6

The AAP responded with a more in-depth 
explanation as they felt the AHA statement 
had caused significant confusion. The AAP’s 
response stated: “While the statement itself is 
scientifically sound, the AHA-issued press release 
and corresponding media coverage does not 
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and medical community. The criteria are as 
follows:

Temporality, Plausibility, Consistency, Strength 
of the Association, Dose-response relationship 
(Biological Gradient), Specificity, Experiment, 
Coherence, and Analogy (Figure 1).A Risk for 
Health Implications

related. Dr. A. Bradford Hill, a medical scientist 
and statistician in London England, developed 
a set of criteria to test this assumption. Along 
with the aid of his colleague Dr. Richard Doll, 
these criteria were applied and they were able 
to prove that indeed smoking was the cause 
of lung cancer. Since then, the Bradford Hill 
criteria have been used as the standard in the 
interpretation of causality by the public health 

Figure 1. Bradford Hill Criteria.
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Interpretation of the Bradford Hill Criteria
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the highest levels of evidence available. They 
evaluate the quality of the studies as well 
as report on the consistency of the results 
between studies. When possible, a meta-
analysis should be conducted which combines 
the data from the individual studies and 
conducts an analysis of this pooled data. This 
analysis can increase the precision of estimates 
of treatment effects. Thus, a meta-analysis of 
RCTs is considered the most valuable when 
testing for causality.

If no systematic review or meta-analysis is 
available, then an individual randomized 
controlled trial (RCT) is recognized as the 
next best evidence (Level 1) for determining 
causality. An RCT is the highest level of 
primary evidence and is a “true experiment” 
in which eligible individuals are randomly 
assigned to either the experimental or control 
group. The experimental group would receive 
the intervention being tested whereas the 
control group would receive a placebo or no 
treatment. RCT’s have the ability to safeguard 
against bias through “randomization” of 
participants and “blinding” of either the 
participants or the investigator (or both).

Evidence Pyramid and Study Types
This evidence Pyramid (Figure 2) was 
developed to categorize clinical studies for 
their strength of evidence according to their 
risk for bias. Studies therefore are ranked from 
those with the least risk for bias (Level 1) and 
progressively down to those with the greatest 
risk for bias.

At the top of the hierarchy are Clinical 
Practice Guidelines (CPGs). CPGs represent 
an interpretation or translation of the highest 
levels of research evidence on a specific topic 
to provide guidance to clinicians. Many areas of 
practice do not have a CPG, however when one 
does exist, it saves time in trying to interpret 
the research.

Systematic Reviews and Meta-Analyses, are 
“Secondary” or “Filtered studies.” and provide 
Level 1 evidence. Secondary research provides 
a synthesis of the primary/individual research 
studies, which address the same specific and 
very focused question regarding a particular 
intervention. Pre-established rigid inclusion 
criteria are identified for the selection of 
studies. Typically, systematic reviews use only 

Figure 2. Evidence Pyramid.
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typically matched in all possible aspects with 
those who have the disease/outcome except 
they do not have the disease/outcome. Case-
control studies are at higher risk for bias for 
a number of reasons. One, because of their 
retrospective nature, recall bias can be a 
major problem in that investigators often have 
to rely on the subjects’ recall or incomplete 
sources of information for exposure histories. 
Typically, those with the disease have thought 
more seriously about their exposure history 
than those without the disease. Additionally, 
confounding variables are not often accurately 
identified by the researchers along with 
concerns about the suitability of the control 
group selected.

Laboratory and animal studies are at the 
bottom of the hierarchy since evidence-based 
practice deals with how interventions work 
in humans. They are both important in that 
testing at these levels often must occur before 
human trials can occur. They are useful when 
determining the Bradford Hill criterion of 
analogy.

Strength of the Evidence: 
Interpretation of OR and RR
It is interesting to note that in the literature, 
particularly in narrative/literature review 
articles, when the author is talking about an 
association between periodontal disease and 
other systemic conditions, the term odds 
ratio (OR) is more frequently referred to than 
the term relative risk (RR). If one recalls from 
the definitions of these terms listed in the 
glossary, the definition for OR states that it is 
a “measurement of association” used in Case-
Control Studies. Taking a look at the Evidence 
Pyramid illustrated in Figure 2, it is noted that 
Case-Control Studies are Level 3 Evidence and 
not typically used to determine causality. Only 
RCT’s or Cohort Studies (or Systematic reviews 
of these 2 types of studies) can be used to 
determine causality in order to fulfill two of the 
Bradford Hill criteria: “Strength of the Evidence” 
and “Experiment.” Since RR is the appropriate 
“measurement of association” for Cohort 
studies and RCT’s, one must look for references 
to those measurements when reading such 
studies. Thus, it is important to understand 
that when OR’s are cited, they cannot be as 
seriously applied to a causal relationship, as 

Thus, for study types used to determine 
causality, Level 1 evidence is preferred 
unless it is unethical to do studies that are 
experimental. For example, one could not 
ethically conduct a randomized controlled trial 
to determine if smoking causes lung cancer. 
For that to occur, researchers would have 
had to randomly assign one group of study 
participants to be in the intervention group 
(smoking) and the remainder assigned to the 
control group (non-smoking) and then wait for 
decades to see at what rate the outcome would 
occur (i.e., lung cancer) in each group and to 
see if there was a significant difference between 
the rate in each groups. In that particular case, 
Sir Bradford Hill and Dr. Doll used prospective 
cohort studies where 2 groups (smokers and 
non-smokers) were followed over a period 
of time and then compared the outcome 
(which group contracted lung cancer and 
which group did not). Individual cohort studies 
are considered Level 2 evidence; however, a 
systematic review of cohort studies will provide 
a higher level of evidence than an individual 
study.

There are two types of observational studies, 
the strongest being the Cohort Study, which 
provides Level 2 evidence. Cohort studies are 
prospective in nature and thus satisfy the 
Bradford Hill requirement of “temporality.” 
In these studies, participants are placed into 
groups based on their exposure to a risk factor/
causal agent. One group of individuals has 
been exposed to a putative causal agent (e.g., 
tobacco), while the other group has not (no 
exposure to tobacco). Both groups are then 
followed by the researcher for a period of time 
to measure the “incidence” or development of 
the disease or outcome of interest, e.g., lung 
cancer, which is reported in terms of relative 
risk, “RR”. RR is a calculation of the incidence of 
the outcome in the group with the exposure, 
divided by the incidence of the outcome in the 
group without the exposure.

Case-control studies are the second type of 
observational studies and provide Level 3 
evidence. These studies are “retrospective in 
nature.” In other words, they look back in time 
at a group of individuals who already have the 
disease or outcome being studied. This group 
is then compared with a control group who are 
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important to follow a systematic process that 
utilizes the criteria for causation. Two examples 
of how this process can be applied are given 
below. Each has been prepared following an 
extensive search and analysis of the existing 
literature.

Conclusions from this analysis: Due to 
ethical reasons, it is not possible to conduct 
experimental studies where some participants 
are assigned to smoke and others not to 
smoke and then wait for years to see if they 
develop periodontal disease. Thus, the analysis 
falls short in the category of experiment, 
however the evidence is very strong in 
observational studies (OR’s >4). This analysis 
is similar to the one conducted by Bradford 
Hill regarding cigarette smoking and lung 

can RR’s. Additionally, Sackett et al.8 suggested 
when referring to Strength of the Evidence, 
if considering OR’s, then only OR’s greater 
than 4.0 should be considered as “strong”, 
particularly if the study was a case-control 
study. Some cohort studies use OR’s rather 
than RR’s, thus consideration of the study 
type can also influence the strength of the 
association (i.e., OR’s >3.0 may be considered 
strong in cohort studies). He also indicated 
that although a relationship may be statistically 
significant, the strength of the association may 
still be weak (e.g., OR <2.0).

Assessing Evidence for Causation
When determining whether there is sufficient 
evidence to imply a causal relationship 
between a variable and an outcome, it is 

Example # 1 “Cigarette Smoking and Periodontitis”
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Application of Causation Principles in 
Clinical Practice

Case Scenario
How to use the principles of causality when 
patients pose questions they have heard 
through the media.
George, a 55-year old male patient, whom 
you have not seen in 2 years, comes in for an 
examination. Upon observation, he appears 
to have gained substantial weight and claims 
he is still a smoker, despite efforts to quit. He 
appears to be a bit out of breath and when you 
take his blood pressure, you find it is elevated 
(150/90) despite taking daily medication for his 
hypertension (enalapril, 15mg OD). He reveals 
he has also recently started taking medication 
for high cholesterol (atorvastatin, 20 mg OD) as 
it seems to have gone out of control this past 
year. Upon oral examination, you note that his 
gingival tissues have generalized inflammation 
and when you measure his periodontal pocket 
depths, you find his readings have increased 

cancer. This analysis reveals that cigarette 
smoking is not only plausible but consistently 
associated with an increased prevalence/
severity of periodontitis demonstrating a dose-
response relationship. Thus, one can say with 
confidence, that it is suspected of playing a 
causal role. Thus, smoking is now listed as one 
of the few true Risk Factors for periodontitis.

Conclusions from this analysis: Similar to 
Example #1, it would be unethical to conduct 
RCT’S, therefore there are only observational 
studies available. However, in comparison 
to the first example, although it is plausible 
biologically, the study results have been weak 
and extremely inconsistent. Additionally, 
dose-response and specificity have not been 
shown and coherence, is unknown. Thus, 
one can state with confidence that there is 
not sufficient evidence to determine or even 
suspect a causal role between vaccines and 
autism.

Example # 2 “Vaccines and Autism”
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the causes of periodontal disease and it would 
be very important for him to enroll in a smoking 
cessation program to try to stop smoking and 
halt the progression of his periodontal disease.

George becomes very alarmed with this 
information and goes on to say that he has 
heard from a friend and also found information 
on the internet, that periodontal disease causes 
heart disease! He asks you if this is true and is 
he at risk?

significantly since his last visit. Pocket depth 
measurements in all 4 quadrants have 
readings ranging from 5-7 mm, with one area 
in the maxillary molar region having 2 degrees 
of mobility along with an 8mm pocket that 
has trifurcation involvement. Radiographic 
examination confirms there is significant bone 
loss in several areas of his mouth. You inform 
George that he has moderate generalized 
chronic periodontitis with one area of localized 
advanced chronic periodontitis. You go on to 
explain that smoking is a risk factor and one of 

Using your knowledge of the Bradford Hill Criteria, how would you go about answering this 
question?

“Will my periodontal disease cause me to have heart disease?”

Published RCT’s, Cohort Studies or Systematic reviews (showing temporality)? Yes No
Strength of the evidence for this claim?      OR’s RR’s
What were the outcomes of the studies?      >2 <2
Were the findings of the studies consistent?     Yes No
What about specificity of periodontal disease affecting heart disease?  Yes No
What about dose-response? The more severe the disease, the higher the risk?? Yes No
What about biological plausibility? Do you think it is plausible??   Yes No
Experiment (were there experimental studies?? (i.e., RCT’s)    Yes No
Analogy (have there been any animal /lab studies showing this to be true??)  Yes No
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• Apply the criteria for causation:
 Did the exposure precede the appearance 

of the disease? (Temporality)
 Do all studies have the same results? 

(Consistency)
 Are there studies that contradict the 

hypothesis? (Coherence)
 Is it plausible to explain how a relationship 

could exist? (Plausibility)
 There is no other plausible explanation 

(Specificity)
 Pay attention to whether confounders 

were measured in the study (and were they 
controlled?) (Experiment/type)

 Pay attention to the limitations of the study 
described by the authors i.e., size of the 
study, selection of the participants, etc. 
(Experiment)

 Is there a statistical association (RR >2; OR 
>4) between the exposure and the disease 
that is statistically significant (i.e., p<.05)? 
(Strength of Association)

 Have lab or animal studies shown the 
same results? (Analogy)

 Are there studies showing a dose-response 
relationship.... i.e., the more severe the 
variable in question, the greater the chance 
of the disease occurring (outcome). (Dose-
response relationship)

Remember, that proving causality is a complex 
undertaking! “Unknown effects of biomedical 
individualism as well as the social determinants 
of disease cast a large ‘web of causation’ that 
are difficult to take into account.”1 Thus, if not 
absolutely certain, avoid using any words that 
imply ‘causation’ when talking to your patients.

Conclusion
When faced with real life situations such as 
the above exercise, it is imperative that health 
care professionals are able to answer such 
questions accurately in order to maintain 
credibility with their patients. Scientific 
evidence is dynamic and ever changing as 
new research is conducted. What we know 
to be true right now may change and thus 
keeping current with the scientific literature is 
important.

With information currently accessible to 
everyone on-line, patients are constantly 
searching for answers to their own health 
questions but often find inaccurate 
information. It is our role to ensure that 
they receive the most current and accurate 
information about their oral health. This means 
that oral health professionals need to have 
a better understanding of the principles of 
causation and of how to interpret the literature 
and ultimately apply it towards this end. Some 
suggestions on how to approach this daunting 
task are as follows:

• Choose either clinical practice guidelines, 
meta-analyses, systematic reviews, or 
critical summaries. If these are not 
available then look for original research 
studies that are peer reviewed, rather than 
relying on narrative reviews as they may 
misinterpret the literature and are only the 
opinion of the authors.

• If only original research is available, identify 
the study design by reading the article (i.e., 
RCT, cohort, case-control, etc.).
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Course Test Preview
To receive Continuing Education credit for this course, you must complete the online test.  Please  
go to: www.dentalcare.com/en-us/professional-education/ce-courses/ce530/start-test

1. If you are reading a research study and it reports the correlation coefficient between 2 
variables being studied as r = 0.3 you can conclude that there is:
A. a strong association between the 2 variables
B. a moderate association between the 2 variables
C. a weak association between the 2 variables
D. no association between the 2 variables

2. Level 1 evidence is considered to be found in:
A. Systematic reviews & RCT’s
B. Narrative reviews & Meta-analyses
C. Observational studies (cohort and case-control)
D. RCT’s & Narrative reviews

3. The ‘measurement of association’ used in case-control studies is the:
A. Correlation coefficient
B. Odds Ratio (OR)
C. Relative Risk (RR)
D. P value

4. A study you are reading investigating the relationship between adverse pregnancy 
outcomes and periodontal disease, reports an odd’s ratio of 1.8 and indicates it is 
statistically significant. How would you interpret this finding in terms of the strength of 
the association?
A. Strong
B. Moderate
C. Weak
D. Very weak

5. Which of the Bradford Hill criteria refers to the following statement: “the exposure must 
precede the outcome?”
A. Consistency
B. Experiment
C. Strength of the Association
D. Temporality

6. If numerous studies report that the number of cigarettes that one smokes affects the 
severity of periodontal disease, which of the following Bradford Hill criteria does this 
finding relate to?
A. Plausibility
B. Biological gradient
C. Strength of Association
D. Coherence

7. Animal studies and laboratory studies can be used to apply the Bradford Hill criterion of:
A. Plausibility
B. Consistency
C. Analogy
D. Coherence

http://www.dentalcare.com/en-us/professional-education/ce-courses/ce530/start-test
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8. Although a causal link has been concluded regarding the relationship between smoking 
and periodontal disease, which of the following Bradford Hill criteria were NOT able to 
be satisfied?
A. Dose-response relationship and Experiment
B. Plausibility and Coherence
C. Experiment & Specificity
D. Analogy & Strength of Association

9. What is the reason that part of your answer in question # 8 above could NOT be 
satisfied?
A. It is unethical to conduct an RCT that has the potential to cause harm.
B. There was no biological plausibility
C. Studies were not in agreement with each other
D. The association was not strong enough

10. Case Scenario: Are there published RCT’s, cohort studies or systematic reviews that 
satisfy the Bradford Hill criteria of temporality:
A. Yes
B. No

11. Case Scenario: Is the strength of the evidence for this claim demonstrated by OR’s or 
RR’s?
A. Yes
B. No

12. Case Scenario: What were the outcomes of the studies in terms of the strength of the 
evidence?
A. >2
B. <2
C. Mixed

13. Case Scenario: Were the findings of the studies consistent?
A. Yes
B. No

14. Case Scenario: Was there sufficient evidence in the studies to demonstrate specificity of 
periodontal disease affecting heart disease?
A. Yes
B. No

15. Case Scenario: Was there any evidence of a dose-response in the literature? (i.e. spell 
out, for example: The more severe the disease, the higher the risk?)
A. Yes
B. No

16. Case Scenario: Is this proposed relationship biologically plausibility?
A. Yes
B. No
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17. Case Scenario: Were there any experiment studies conducted for this relationship (i.e., 
RCT’s)?
A. Yes
B. No

18. Case Scenario: Have there been any animal/lab studies showing this to be true (i.e., 
analogy)?
A. Yes
B. No

19. What is your conclusion to the question asked in the case scenario listed within the 
course – “Will my periodontal disease cause me to have heart disease?”
A. Periodontal disease will cause me to have heart disease
B. There is absolutely no relationship between periodontal disease and heart disease
C. There is currently not enough evidence to be able to say there is a causal relationship 

between periodontal disease and heart disease
D. Periodontal disease has no association with heart disease
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Additional Resources
• No Additional Resources Available
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