Calibration analysis
Calibration refers to the agreement between the probabilities predicted by a model and the empirically observed outcome rates. In this study, calibration was used to evaluate how closely the model-predicted probability of completing Pelvic Floor Muscle Training (PFMT) aligned with the actual proportion of patients who completed PFMT. For example, in a patient group where the model predicts an approximate 70% probability of completing PFMT, a well-calibrated model is expected to show an actual completion rate of roughly 70%. Therefore, calibration complements discrimination metrics such as the ROC-AUC; it demonstrates not only whether the model can successfully distinguish between patients who complete PFMT and those who do not, but also how reliable its generated probability estimates are.
In this study, calibration analysis was performed on the independent test set using the predicted probabilities of PFMT completion. Calibration curves were generated by grouping patients into five probability bins based on their predicted PFMT completion probabilities and comparing the mean predicted probability with the observed PFMT completion rate within each bin. Given that the independent test set comprised 75 patients, five probability bins were used to mitigate instability arising from small subgroup sizes. The ideal calibration line represents a perfect concordance between predicted and observed probabilities. In addition to visual assessment, the Brier score and expected calibration error (ECE) were calculated to quantitatively evaluate the accuracy of the probability estimates. Due to the limited sample size of the test set, the calibration findings were interpreted descriptively.
The calibration analysis was conducted to assess the extent to which the models' predicted probabilities of PFMT completion agreed with the actual PFMT completion rates observed in the test set. In this analysis, patients were stratified into five probability bins based on the model-predicted PFMT completion probabilities, and the mean predicted probability was compared against the observed PFMT completion rate in each bin. Because the independent test set consisted of 75 patients, calibration curves were interpreted descriptively, and a limited number of probability bins were used to reduce instability caused by small subgroups.
Calibration Evaluation for the Proposed Deep Learning Model
In the comparative calibration evaluation, the proposed deep learning model demonstrated the best calibration performance, achieving the lowest Brier score (0.132) and the lowest expected calibration error (ECE=0.096). This finding indicates that the deep learning model exhibits a more balanced performance compared to other machine learning models, not only in discriminating between patients who complete PFMT and those who do not, but also in reliably estimating the probability of PFMT completion.
Inspection of the calibration curve for the deep learning model revealed that the model generated predictions consistent with observed outcomes, particularly in the large subgroup of patients assigned a low probability of PFMT completion. This suggests that the model can clinically and meaningfully identify patients with a low likelihood of completing PFMT. Conversely, the model slightly overestimated the probability of PFMT completion in the high predicted probability range. The small number of patients in the higher probability intervals may cause the observed PFMT completion rates in these ranges to be heavily influenced by a few individual outcomes. Therefore, deviations in these regions should not be interpreted as a definitive lack of model calibration but rather considered in light of the limited sample size of the test set. Overall, the calibration analysis supports the conclusion that the deep learning model's probability estimates are acceptably reliable in the test set.




Figure S1. Calibration performance and predicted probability distribution of the deep neural network model in the independent test set
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This figure illustrates the calibration performance and predicted probability distribution of the deep learning model on the independent test set. The left panel shows the calibration curve, while the right panel displays the distribution of the model's predicted probabilities for patients in the test set.
In the left panel, the gray dashed line represents ideal calibration. The close alignment of the blue curve with this line indicates that the model's predicted PFMT completion probabilities are concordant with the actual observed completion rates. The deep learning model achieved a Brier score of 0.132 and an ECE of 0.096, with these low values suggesting that the model is generally well-calibrated to an acceptable degree.
The graph demonstrates that the model performs particularly well in the large group of patients assigned a low probability of PFMT completion. Specifically, the lowest probability interval comprises 48 patients, where the observed PFMT completion rate is approximately 0.10. Thus, in this broad patient subgroup predicted to have a low completion likelihood, the actual completion rate is similarly low, indicating that the model yields clinically meaningful and consistent predictions in the low-probability region.

Patient counts are lower in the intermediate probability intervals. For instance, only 5 patients reside in each of the approximate 0.30 and 0.50 predicted probability regions; therefore, fluctuations at these points should be interpreted with caution. Due to small subgroup sizes, the observed rates can be heavily influenced by the outcomes of just a few individuals.
In the high-probability region, the model exhibits a slight overoptimistic tendency. Within the approximate 0.75 predicted probability interval, there are only 3 patients, all of whom completed PFMT, resulting in an observed rate of 1.00. However, because this point relies on a very small sample size, its reliability is limited. In the highest probability interval containing 14 patients, the model's mean predicted PFMT completion probability is approximately 0.95, whereas the observed completion rate is about 0.79, suggesting a slight overestimation by the model in this group.
The histogram in the right panel demonstrates that the model assigns the vast majority of patients to the low PFMT completion probability group. Out of the 75 patients in the test set, 48 fall within the 0.00–0.20 predicted probability range, whereas 14 patients are in the 0.80–1.00 range. This distribution indicates that the model predominantly stratifies patients into low- and high-probability regions, with fewer patients located in the intermediate probability intervals.


Table S1: Detailed calibration analysis and patient stratification across predicted probability intervals
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	The values 48, 5, 5, 3, and 14 in the graph represent the total number of patients within each probability bin, rather than the count of individuals who completed the training. Specifically, these correspond to the total number of patients assigned by the model to each predicted probability interval:
0.00–0.20 interval: 48 patients
0.20–0.40 interval: 5 patients
0.40–0.60 interval: 5 patients
0.60–0.80 interval: 3 patients
0.80–1.00 interval: 14 patients
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	In the left graph, the observed PFMT completion rate for this group of 48 patients appears to be approximately 0.10. This indicates that:
Approximately 10% of these 48 patients completed PFMT,
Approximately 90% of them did not complete PFMT.
Expressed in approximate patient counts:
48×0.10≈5 patients completed PFMT,
43 patients did not complete PFMT.
Thus, the 48 patients in the graph represent the group for which the model predicted a "low probability of completing PFMT," and the vast majority of this group indeed did not complete PFMT.
This demonstrates that the model performs predictions in the correct general direction within the low-probability subgroup.
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	First 5 patients:
The model predicted a PFMT completion probability of approximately 0.30 for these 5 patients, while the observed PFMT completion rate in this group is approximately 0.20. That is:
Approximately 1 of the 5 patients completed PFMT,
4 did not complete it.
The model appears to have slightly overestimated the probability in this group, given that the mean predicted probability is around 0.30, whereas the actual completion rate is about 0.20
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	Second 5 patients :
The model predicted a PFMT completion probability of approximately 0.50 for these 5 patients, while the observed PFMT completion rate in this group is approximately 0.40. That is:
Approximately 2 of the 5 patients completed PFMT,
3 did not complete it.
Here as well, the model's prediction is quite close to the actual rate, though it appears slightly overestimated.
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	Group of 3 patients:
The model predicted a PFMT completion probability of approximately 0.75 for these 3 patients, whereas the observed PFMT completion rate in this group is 1.00. That is:
All 3 of the 3 patients completed PFMT.
At this point, the blue curve lies above the ideal line. This indicates that the model underestimated the probability of PFMT completion in this small group. However, because there are only 3 patients in this interval, this result is highly sensitive; a change in the outcome of even a single patient would significantly alter the observed rate.
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	Group of 14 patients:
The number 14 in the graph represents the number of patients whose PFMT completion probability was predicted within the 0.80–1.00 range. In other words, the model stated that these 14 patients have a "high probability of completing PFMT."
In the left graph, the observed PFMT completion rate for this group of 14 patients appears to be approximately 0.79. This indicates that:
Approximately 79% of these 14 patients actually completed PFMT,
Approximately 21% did not complete it.
Expressed in patient counts:
14×0.79≈11 patients completed PFMT,
14−11=3 patients did not complete PFMT.
Thus, 14 patients fall into the high completion probability group, approximately 11 of them actually completed the training, approximately 3 did not complete it.
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