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Why is this important?

• Knowing how to do your own statistics is a unique skill people need

• Understanding data collection allows you to work harder at automating 

this process

• Makes your life easier

• Makes the quality of your work easier

• Understanding data and methods allows you to actually appraise 

studies



What to take away from this talk?

• Know what resources you have access to

• Change your way of thinking / develop your critical appraisal skills

• Appreciate the art of the study design phase to make good quality work

• There is no substitution for good quality data collection and 

management



Pre-Collection Considerations

• Ethics

• Name the variables you are collection but try to keep things vague

• What are you study aims/hypotheses

• Detail

• Find the balance between detailed data collection and simple categories/numbers

• Details can be simplified in data cleaning but not the other way around

• In the setting of low volume subjects consider simplyfying variables to binary/categorical cut-offs

• Study Power

• Use an online power calculator to get an idea of how many subjects you’ll need to hit significance in 
your study

• Normal alpha 0.05, Power 80% (Beta 0.2)

• https://clincalc.com/Stats/SampleSize.aspx

https://clincalc.com/Stats/SampleSize.aspx




What kind of data are we collecting?

• Demographics

• Patient questionnaires

• Qualitative vs quantitative data 

• Outcome data for meta-analysing

• Potential for multivariate modelling



How to collect the data

• Teamwork

• Divide roles and make timelines/goals

• MEDICAL STUDENTS

• Automate as much as possible

• RSS Feeds for literature reviews

• Libraries will do lit searches for Research students

• Surveymonkey premium, push notifications etc

• Check check check – compliance in studies is difficult to achieve.





Reviews and Meta-Analyses

• Search Strategy:

• http://prisma-statement.org/

• Quality assessment: PRISMA / MOOSE Checklists

• Design the perfect question

• You want to have a question that is specific enough that it is meaningful but not so 

specific that there is only a small yield of studies 

• Rough number of results is 15-40. 

http://prisma-statement.org/
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Meta-analyses – R - https://www.r-project.org/

• Assumption is that the data is uniform across design/intervention/outcomes

• Test for heterogeneity

• Cochran’s Q Stat / chi-square

• Assumes same population = fixed effects model

• If chi-square is high  data is heterogeneous = might not suitable for meta-analysis*

• If the studies are still similar design can try a random-effects model. 

• I2

• 30% or less is good indicator of homogeneous data

• Make a forest plot

• Assess publication bias

• Consider sub-analyses if data permits

https://www.r-project.org/






Statistical resources

• https://statistics.laerd.com/spss-tutorials

• zLibrary

• SciHub

https://statistics.laerd.com/spss-tutorials


Principles for statistical analyses

• Clean your data

• Check your demographics for baseline differences

• Examine your outcome variables 

• Have a play with the data

• Consider multivariate modelling if sample size permits
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Software



How do I stats though?



Baseline Characteristics – Table 1

• 1. Check for normality

• Kolmogorov-Smirnov Test and the Shapiro-Wilk Test

• Want it to be not significant = normal data 

• If not normally distributed should report descriptives as Median and IQR

• If not normal other tests need to be non-parametric

• 2. Check for differences between your cohorts



What test do I use? Univariate Cohorts

Variable Type Parametric Non-Parametric

Binary Chi-Square / Fisher’s Exact -

Continuous t-Test (independent / paired) Wilcoxon Rank Sum

Mann-Whitney U

Categorical ANOVA Non-Parametric ANOVA



Presenting the data

• Consider your significant figures

• Tables vs Charts

• If you have skewed data it may be useful to include boxplots for variables

• Simple and clear data presentation is more useful than complex flashy 

figures that are difficult to understand. 

For simple single variable tests consider just putting a sentence in the 

manuscript rather than tabulating everything



What next?

• If you’ve collected and cleaned data well now is the chance to explore 

trends you may not have considered

• Multivariate modelling

• Assumptions: factor collinearity, linear relationships between independent / 

dependent variables, adequate sample size etc

• There are tests used in the dialogs specific for your model that provide insight onto 

model power and accuracy. 

• Model types: Binary logistic regression, One way MANOVA, Count Models (not in 

SPSS)



Final Tips

• Get the data and have a go

• Do as much as you can, then ask someone who you know understands 

the stats to check over your work. 

• Read other papers methods to see what they’ve done and learn how to 

interpret ALL the numbers they publish. 

• Review for journals and consider all the lessons from today!


