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Frequently used statistical methods
for independent continuous response

Parametric: One sample t-test
2. Non-parametric: Wilcoxon signed rank test

[

One sample

1. Parametric: Independent two-sample t-test

Independent . Non-parametric: Wilcoxon rank sum test (A.K.A. Mann-Whiteny U
two-sample comparison

test)
Three or more group 1. Parametric: analysis of variance(ANOVA) with multiple comparison
Comparison 2. Non-parametric: Kruskal-Wallis test
Relationship with 1. One predictor: simple linear regression

continuous predictors 2. Multiple predictors: multiple linear regression

Relationship with
continuous and
categorical predictors

[

Analysis of covariance (ANCOVA) or
2. General linear models (GLM)
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Frequently used statistical methods
for correlated continuous response

1. Parametric: paired t-test
Paired data
2. Non-parametric: Wilcoxon signed rank test on differences

1. Repeated measures ANOVA (RM-ANOVA) or
Repeated measures
2. Linear mixed model (LMM)

18



Frequently used statistical methods
for independent categorical response

Relationship with one
categorical predictor

Relationship with
categorical and
continuous predictor

. Chi-square test with large sample

. Fisher’s exact test with small sample

. Simple linear logistic regression

. Multiple logistic regression for binary response

. Multinomial or ordinal logistic regression for categorical

response (more than two levels)
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Frequently used statistical methods
for correlated categorical response

Paired categorical
data analysis

Repeated categorical
responses

1.

1.

McNemar’s test

Marginal model wusing generalized estimating
equation (GEE)

. Generalized linear mixed model (GLMM)
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Frequently used statistical methods
Other methods

Correlation between
two continuous
variables

1. Pearson correlation coefficient or
2. Spearman’s correlation coefficient

1. Kaplan-Meier survival curve
Survival data 2. Log-rank test

3. Cox’s proportional hazard model

1. Sensitivity, Specificity

2. Kappa measure

3. Concordant correlation coefficient)
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. ROC Analysis including AUROC curve
. Bland-Altman analysis
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Common Statistical Errors
(Tom Lang)

Reporting measurements with unnecessary
precision

Dividing continuous data into ordinal categories
without explaining why or how

Reporting group means for paired data without
reporting within-pair changes

Not Defining Each Variable in Measurable Terms
(e.g., operational definition)

Not Providing the Level of Measurement of Each
Variable



Common Statistical Errors
(Tom Lang)

Dividing Continuous Data into Ordinal Categories
Without Explaining Why or How the Categories
Were Created

Using the Mean and Standard Deviation to
Describe Continuous Data That Are Not Normally
Distributed

Using the Standard Error of the Mean (SEM) As a
Descriptive Statistic

Reporting Only P Values for Results

Not Confirming That the Assumptions of
Statistical Tests Were Met



Common Statistical Errors
(Tom Lang)

Interpreting Nonstatistically Significant Results As
“Negative” When They Are, in Fact, Inconclusive

Not Reporting Whether or How Adjustments Were Made for
Multiple Hypothesis Tests

Confusing Statistical Significance with Biologic Importance
Not Confirming That the Data Met the Assumptions of
Analysis

Not Identifying the Procedure Used to Adjust for Multiple
Comparisons in ANOVA

Not Testing the Explanatory Variables for Interaction or
Colinearity



Common Statistical Errors
(Tom Lang)

Not Indicating the Goodness-of-Fit of the Model to the Data
Not Reporting Whether and How the Model Was Validated
Not Reporting Confidence Intervals with Estimates

Reporting Only Relative Differences and Not Absolute
Ones

Not Differentiating Between Unit of Observation and the
Number of Patients Improved

Confusing Post-hoc Analyses with Planned Analyses



Common Statistical Errors
(Tom Lang)

Using linear regression analysis without establishing
that the relationship 1s, in fact, linear

Not defining “normal” or “abnormal” when reporting
diagnostic test results

Not explaining how uncertain (equivocal) diagnostic
test results were treated when calculating the test’s
characteristics (such as sensitivity and specificity)

Using a chart or graph in which the visual message

does not support the message of the data on which 1t 1s
based



Common Statistical Errors
(Tom Lang)

Confusing the “units of observation” when reporting and
interpreting results

Interpreting studies with nonsignificant results and low
statistical power as “negative,” when they are, 1n fact,
inconclusive

Not distinguishing between “pragmatic” (effectiveness) and
“explanatory” (efficacy) studies when designing and
interpreting biomedical research

Not reporting results in clinically useful units

Confusing statistical significance with clinical importance
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10.

Guideline 0|

If in doubt, consult a statistician when you plan your study.

Define and justify a critical significance level a appropriate to the goals
of your study.

Identify your statistical methods, and cite them using textbooks or
review papers.

Control for multiple comparisons.
Report variability using a standard deviation.

Reportluncertainty about scientific importance using a confidence
Interval.

Report a precise P value.

Report a quantity so the number of digits is commensurate with
scientific relevance.

In the Abstract, report a confidence interval and a precise P-value for
each main result.

Interpret each main result by assessing the numerical bounds of the
confidence interval and by considering the precise P-value.



