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Statistical Mistakes
Commonly Made When
Writing Medical Articles
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Statistical analysis is an essential component of the medical writing process for research-related arti-
cles. Although the importance of statistical testing is emphasized, statistical mistakes continue to ap-
pear in journal articles. Major statistical mistakes can occur in any of the three different stages of
medical writing, including in the design stage, analysis stage, and interpretation stage. In the design
stage, mistakes occur if there is a lack of specificity regarding the research hypothesis or data collec-
tion and analysis plans. Discrepancies in the analysis stage occur if the purpose of the study and char-
acteristics of the data are not sufficiently considered, or when an inappropriate analytic procedure is
followed. After performing the analysis, the results are interpreted, and an article is written. Statistical
analysis mistakes can occur if the underlying methods are incorrectly written or if the results are mis-
interpreted. In this paper, we describe the statistical mistakes that commonly occur in medical re-
search-related articles and provide advice with the aim to help readers reduce, resolve, and avoid
these mistakes in the future.

Index terms Statistical Mistake; Study Design; Statistical Analysis; Result Interpretation
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Table 1. Incorrect Result Owing to Insufficient Sample Size

Sample 1 Sample 2
Treatment Control Treatment Control
p-Value p-Value
Group Group Group Group
Disease 10(13.3) 10 (40.0) 2(13.3) 2 (40.0) 0249
Non-disease 65 (86.7) 15 (60.0) ' 13(86.7) 3(60.0) '

Data are number of patients with percentages in parentheses.
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Table 2. Analysis Methods Used in Medical Papers According to Normality Assumption and Analysis Purpose

Analysis Methods

Purpose of Analysis - - - - - -
Satisfy Normality Assumption Not Satisfy Normality Assumption

Comparison of means or medians of two independent groups Two sample t-test Mann Whitney U test,

Wilcoxon rank sum test
Comparison of means or medians of two paired groups Paired t-test Wilcoxon signed rank test
Comparison of means or medians of more than 2 independent groups One way ANOVA Kruskal-Wallis test
Correlation of two continuous variables Pearson correlation Spearman correlation
Comparison of proportions of two independent groups Chi-square test (Fisher’s exact test)
Comparison of proportions of two paired groups McNemar test
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Fig. 1. Probability distributions of independent variable in disease
group (solid curves) and control group (dashed curves) consistent
with the logistic regression model.
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Table 3. Incorrect PPV and NPV in Case-Control Study

Population Sample
Disease  Non-Disease PPV, NPV Disease Non-Disease PPV, NPV
Positive test result 90 100 0.5X90=45 0.1 X100=10
. 0.47,0.98 0.82,0.89
Negative test result 10 400 05%X10=5 0.1 X400=40

NPV = negative predictive value, PPV = positive predictive value
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<0.025 Strong
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Table 5. Type of Mistakes in Medical Articles

Stage Type of Mistakes

Design stage - Unclear hypothesis
- Incorrect calculation of sample size
- Change research instrument
- Unclear randomization and blinding
- Omission of interim analysis plan
Analysis stage - Incorrect data processing
- Unnecessary comparison of baseline characteristics
- Incorrect analysis method
- Incorrect processing of analysis set, missing and outlier
- Multiple testing problem
Interpretation stage - Unclear writing of analysis method
- Confusion between association and causation, association and prediction
- Incorrect calculation of positive predictive value and negative predictive value
- Unclear interpretation of significance
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