Appendix. Additional Figures 
Appendix Figure 1 - Number of Patients undergoing TKA every month within the VHA: January 2010 – December 2015.
Legend: The number of patients undergoing TKA (y-axis) increased on average over time (x-axis) by ~2.41 patients per month.
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Appendix Figure 2 - Changes in Chronic Postoperative Opioid Use in Preoperatively Naïve (top) versus Opioid Using Populations (bottom).
Legend: The proportion of patients with chronic postoperative opioid use (per 1000 TKAs) decreased every month in both groups but the significant and sustained decline after roll out of the OSI (interrupted vertical line) occurred  the preoperatively opioid-naïve population.The OSI had led to 265 [95% CI, 76 to 453] fewer preoperatively naive patients becoming chronic postoperative opioid users (top panel). In contrast, there was an initial impact on the rate of chronic postoperative opioid use in the chronic preoperative opioid users but the impact was not sustained (bottom panel). Observed numbers of chronic postoperative opioid users (3493) were slightly (241 fewer patients) below expected (3735) but the 95% CI included the null [-54 to +537].
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Appendix Figure 3 - Mean postoperative versus preoperative pain scores in patients undergoing Total Knee Arthroplasty in the VHA between January 2010 – December 2015.
Legend – Differences between mean postoperative versus mean preoperative pain scores averaged at the population level (y-axis), over 72 consecutive months (x-axis). Negative values imply that mean postoperative scores were lower than mean preoperative scores. Comparing predicted with actual differences, we found a statistically significant but clinically minimal increase in postoperative pain scores after implementation of the opioid safety initiative. Before this intervention, mean postoperative scores were 0.81 points lower than mean preoperative scores. Based on this we predicted a difference of 0.83 points after the OSI. But, we found a difference of 0.67 points. So mean postoperative pain scores, although lower than mean preoperative scores, had on average increased by +0.16 (+0.05 to +0.27) points.
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Appendix Figure 4 - Chronic Postoperative Opioid Use: 2010 – 2015.
Legend: The number of patients with chronic postoperative opioid use (per 1000 veterans undergoing TKA), on the Y-axis is plotted over 72 consecutive months (on the X-axis). There was a significant reduction after October 2013, by which time roll out of the OSI was completed.The segmented linear regression model is composed of a Baseline Intercept ([β_0] in the equation below), the rate in January 2010, a term representing the overall effect of ‘Time’ (linear trend over 72 months), a term representing the one-time effect of ‘Introduction of Policy’ (a binary indicator to assess the change in the slope following rollout of the OSI (Policy), and a term representing the effect of ‘Time’ after October 2013 (linear trend over 27 months, Policy*Trend ranging from 1[October 2013] to 27 [December 2015]). 
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Appendix Figure 5 - Chronic Preoperative Opioid Use: 2010 – 2015.
Legend: The number of patients with chronic preoperative opioid use (per 1000 veterans undergoing TKA), on the Y-axis is plotted over 72 consecutive months (on the X-axis). There was a significant reduction after October 2013, by which time roll out of the OSI was completed. 
The segmented linear regression model is composed of a Baseline Intercept ([β_0] in the equation below), the rate in January 2010, a term representing the overall effect of ‘Time’ (linear trend over 72 months), a term representing the one-time effect of ‘Introduction of Policy’ (a binary indicator to assess the change in the slope following rollout of the OSI (Policy), and a term representing the effect of ‘Time’ after October 2013 (linear trend over 27 months, Policy*Trend ranging from 1[October 2013] to 27 [December 2015]). 
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Appendix Figure 6 - Chronic Postoperative Opioid Use in Preoperatively Naïve Patients (Top Panel) versus in Preoperatively Opioid Using Patients (Bottom Panel). 
Legend: Each observation represents the number of patients with chronic postoperative opioid use (per 1000 veterans undergoing TKA) every month, in preoperatively naïve patients (top panel) versus preoperatively chronic opioid users (right panel). There was a significant reduction in chronic postoperative opioid use immediately after October 2013, but the reduction was not sustained in  the chronic preoperative opioid users (1.24 [-0.77 to 3.24]) whereas it was sustained in the preoperatively opioid naïve (-0.48 [-0.92 to -0.03]).
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Appendix Figure 7 - Changes in Chronic Postoperative Opioid Use with Interruptions for Time-Series set at August, September, and October 2013.
Legend: August 2013 (a) versus September 2013 (b) versus October 2013 (c).
a. August 2013
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b. September 2013
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c. October 2013
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Appendix Figure 8 – Changes in Chronic Preoperative Acetaminophen use.
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Appendix Figure 9 – Changes in Chronic Postoperative Acetaminophen use.
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Appendix Figure 10 – Changes in Chronic Preoperative NSAID use.
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Appendix Figure 11 - Changes in Chronic Postoperative NSAID use.
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Appendix Figure 12 - Changes in Chronic Preoperative Gabapentinoid use.
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Appendix Figure 13 - Changes in Chronic Postoperative Gabapentinoid use.
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Appendix Figure 14 –The Observed (Actual) and Expected (Adjusted) Rates of Cessation of Opioid Use at the Top 20 Facilities by TKA Volume.
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Appendix Figure 15 – Predfit plots
a. Predfit plot on rate
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b. Predfit plot on pain
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Appendix Figure 16 – White noise plots
a. White noise plot on rate
[image: ]
b. White noise plot on pain
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