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Big picture of statistics

Scientific context
• Diabetes is associated with complications following surgery, including impaired wound healing.

• Researchers investigated whether hyperbaric oxygen treatment could improve wound healing.

Scientific question
Does hyperbaric oxygen treatment improve the healing of surgical wounds in diabetic
rats?

Study design
30 rats were made diabetic by administering a drug that destroys the pancreas.

All rats underwent surgery:

• An incision was made along the entire length of the back.

• The incision was closed with surgical staples.

The rats were then evenly divided into two groups:

1

mailto:zhou67@uwm.edu
https://zhiyanggeezhou.github.io/


Group Treatment
Hyperbaric oxygen 100% oxygen, 2 atmospheres, 90 min/day
Control Standard oxygen concentration and atmospheric

pressure, 90 min/day

Final data

• Multiple measurements are taken from each rat.

• Some site measurements are missing.

• 14 hyperbaric oxygen-treated rats and 10 control rats were included in the final analysis.

– Six rats had glucose levels considered too low to be classified as diabetic. They were excluded
from the main analysis.
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Outcomes and explanatory variables
• Outcome: strength of skin specimens 24 days after surgery.

– Higher strength indicates stronger healed tissue.
– Some specimens could not be measured for procedural reasons, resulting in missing observations.

• Explanatory variables:
– Treatment group
– Site (5 locations along the back)

Assumptions
• The exclusion of the six rats is unrelated to treatment.

• Observations from different rats are independent.

• Measurements within the same rat may be correlated.

• (?) Missing site measurements are unrelated to skin strength.

Your task: preliminary analysis
Your preliminary work should include:

• Data cleaning
– Check variable coding and missing values

• Exploratory data analysis
– Examine the distribution of skin strength
– Compare treatment groups
– Examine differences across sites
– Explore variation within and between rats

• Informative visualizations
– Choose figures that help answer the scientific question and reveal the data structure

• A proposed plan for formal analysis
– Consider the data type and assumptions
– Be prepared to justify your choices
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