




















A statistical combination of data from several studies (often via a literature
search).
Advantages:
Can T the statistical power of a study to allow for the evaluation of
small differences.
May resolve conflicting studies in the literature.
Limitations:
Cannot overcome the limitations of individual studies.
One must make sure that the pooled data evaluate similar populations
and interventions.
Analyses are complicated because errors are introduced when means
and variances from different studies are combined.
Randomized Controlled Clinical Trial (RCCT)
An experimental, prospective study in which subjects are assigned to a treatment
or control group. Randomization  bias and confoundingand is considered gold
standard tostudy the efficacy of the treatment or procedure.
May be blinded (the patient does not know to which group he/she is assigned) or double
Blinded (neither the patient nor the researcher knows the group assignment).
Advantages:
Highest-quality study.
Minimizes the effect of bias and confounding.
Can potentially demonstrate a causal relationship.
Limitations:
Very costly and time intensive.
May be difficult to blind some interventions (e.g., education, exercise,
surgery).
For ethical reasons, one cannot compare a new treatment to a placebo
if there is a standard of care.

Description of Epidemiological Terms

TERM DESCRIPTION

Attributable risk (AR) Absolute difference in the incidence rate (IR) of a disease in exposed vs. unexposed populations.

Used in cohort studies.
Computed as the IR of disease in exposed - IR of disease in unexposed.

RR Used in cohort studies to determine the likelihood of developing a disease when a patient is
exposed to a risk factor. Computed as the IR of disease in exposed + IR of disease in unexposed.

OR Determines the likelihood of disease among individuals with an exposure compared to those
without the exposure (exactly equal to the OR of exposure in those with disease vs. those without).

Used in both case-control and cohort studies.



OR = ad/bc

Number needed to
treat (NNT) The number of people in the general population who must be treated to prevent disease in one patient.

Inverse of the absolute risk reduction associated with an intervention.
NNT = 1 + (rate in untreated group - rate in treated group).

The ‘null’ value for relative risk (RR) is 1.0. The RR of 1.0 means, that there is no

association between the exposure and the disease. The RR of more than 1.0 means

that there is an association between the exposure and the disease, and the exposure is

detrimental. But reporting only RR value gives us no clue whether such a finding can be

explained by chance alone.

Confidence interval gives us such a clue; What is very important in this case, the

confidence interval does not contain the ‘null’ value (RR=1.0), therefore these findings

are what we call ‘statistically significant’. Statistically significant results have ‘p’ value <

0.05, which means there is less then 5% chance that the results as exireme as that can

be observed by chance alone.

Relative risk is the measure of association used to interpret cohort study. Relative risk is the

ratio of the risk in an exposed group to the unexposed group. The relative risk will thus

determine the number of exposures to a risk factor that will increase the risk of contracting

the disease.

Relative risk can take any values more than or equal to 1. RR = 1 means that there is no
exposure-outcome association, whereas values between 0 and 1 means a negative

association (Exposure has a protective effect against the outcome) and values greater than 1 means
positive association (exposure increase the risk of the outcome). Farther the value of RR from 1, stronger is
the association

Odds ratio (OR) is the measure of association used to interpret case control study. Odds
ratio is considered clinically significant if it is greater than or less than 1. OR > 1 means that
the factor under study is a risk factor for the outcomes, whereas the OR < 1 means that the
factor under study is a protective factor in respect to the outcome. OR = 1 means there is no
significant difference in outcomes in either the exposed or the unexposed

The rare disease assumption’

Case-control studies are very popular in exploring an exposure-disease association,
because they are relatively cheap and less time-consuming than cohort studies. One of the
major drawbacks of case-control studies is the fact that the risk cannot be derived directly
from their results. Exposure odds ratio is the measure of association in case-control studies.
It compares the odds of exposure in cases to the odds of exposure in controls. It is NOT the
same as relative risk. Relative risk can be calculated in follow-up studies by comparing the
risk in exposed individuals to the risk in unexposed individuals. Calculation of relative risk
directly, is not possible in case-control studies, because the study design does not include
following people over time. But, sometimes, relative risk can be approximately equal to the
odds ratio. If the prevalence of the disease is low exposure, the odds ratio approximates the
relative risk. This statement is called ‘the rare disease assumption’ and represents one of the fundamental
epidemiologic concepts.



Normal distribution is a nice symmetrical bell-shaped distribution. What makes this
distribution so nice is the possibility to predict what proportion of observations lie within
particular limits from the mean. The degree of dispersion from the mean is determined by
standard deviation. You must remember that 68% of all observations lie within 1 standard
deviation from the mean , 95% within 2 standard deviations from the mean, and 99.7 % within
3 standard deviation from the mean.

Two-sample t test is commonly employed to compare two means. Several statistical
approaches can be used, but the basic information needed to perform two-sample t test is
the two mean values, the sample variances, and the sample size. After the calculations, t
statistic is obtained that is used to calculate p value. If p value is less then 0.05, null
hypothesis (no difference between two groups) is rejected and the two means are assumed
to be statistically different. If p value is large, null hypothesis is retained.

Two-sample z test can be used to compare two means, but population (not

sample) variances are employed in the calculations. Because population variances are not
usually known, the test has limited applicability.

Analysis of variance is used to compare three or more means.

Chi-square test is appropriate for categorical data and proportions.

Power of a study is the ability to detect the difference between two groups (treated versus
non-treated, exposed versus non-exposed). Increasing the sample size increases the power. As a result,
the confidence interval of the point estimate (e.qg., relative risk) is getting tighter.

P value shows the probability of obtaining the result of a study by chance alone. When the p
value is less than 0.05, this is usually considered statistically significant. It is very important
to know the interpretation of the p value and its relationship with confidence interval.

Normal distribution is one of the most popular statistical distributions. Its popularity is

explained by the fact that many variables in real life, e.g., many laboratory values, are

normally distributed or are close to normal in the population. This fact is really encouraging,

because normal distribution has some nice statistical properties, and it is easy to work with. It is bell-
shaped and symmetric; and, therefore, all the measures of center are equal to each

other (in real life very close to each other): mean = median = mode. Skewed distributions do

not have this property.

In the positively skewed distribution (tail on the right), mean is greater than median and greater than mode.
In the negatively skewed distribution (tail on the left), mean is less

than median and less than mode.

Attributable risk percent (ARP) or etiologic fraction

ARP is an important measure of impact of a particular

risk factor and represents the excess risk in exposed population that is explained by the
risk factor. The ARP is calculated by subtracting the risk in unexposed population
(‘baseline risk’) from the risk in the exposed population and dividing the result by the risk
in the exposed population:

ARP = (risk in exposed — risk in unexposed)/risk in exposed.



The easier way to obtain ARP is to derive it from relative risk (RR):
ARP = (RR - 1)/RR.
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