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Objective: To analyze how much Follow-up rate distorts the result of paired-t test by Monte-Carlo simulation.

Methods: The following simulation was performed using Excel VBA.

1. 100 cases. It is assumed that there is an unmeasurable true score (T-score) representing the disease condition
before and after surgery. The T-score is assumed to take a random value according to the normal distribution.

2. There was a measurable score (M-score) correlated with T-score, and it was assumed that it was measured
preoperatively and postoperatively. Correlation coefficient between both scores was assumed to be 0.6.

3. Surgery didn’t affect T-score at all.

4. Assumed that it cannot be followed-up in descending order of the change in T-score before and after surgery. In
each case where the final follow-up rate was set to 100%, 90%, 80%, 70%, and 60%, paired-t test was performed
using M-score, Test was considered significant when p < 0.05.

5. The above procedure was performed 10,000 times, and the probability of statistically significant difference
between before and after the operation was calculated at each follow-up rate.

6. Repeat the above 3 times.

Results: In each of cases where the final follow-up rate was 100%, 90%, 80%, 70%, 60%, the probability that the
difference in the M-score before and after the surgery became significant was 4.9-5.2%, 18.3 -19.1%, 50.2 -

51.0%, 74.8 - 75.5%, 88.8 - 89.3%.

Conclusion: This result suggests that in a study using differences in outcomes before and after surgery the
possibility of distorting the results can not be denied unless the follow-up rate is high enough.
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