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Internal Consistency
The internal consistency of symptom specific ORSDS scores was assessed by Cronbach’s coefficient alpha for POD-1. These scores ranged from 0.91-0.99 for Peripheral patients, 0.88-0.97 for Neuraxial patients, 0.88-0.98 for Regional patients and 0.75 – 0.98 for GA patients.
Content Validity
Content validity was assessed by comparing symptom specific ORSDS scores between patients with and without Clinically Meaningful Events (CMEs). These results can be found in Tables A-D.  For all four categories of patients, high symptom specific ORSDS scores were associated with CMEs (p<0.001) except for categories in which no CMEs occurred.   

Construct Validity
Construct validity was assessed in multiple fashions, with general and symptom-specific validation measures.  The items used to determine construct validity were patient activity levels, hours of assistance needed, patient satisfaction and an exploratory principal components analysis of all symptom-specific ORSDS scores.
Patient activity levels were used to divide patients into groups, with comparison of both ORSDS scores and CMEs, in Tables E-H.  The ORSDS score for vomiting (p=0.009), difficulty passing urine (p<0.0001), difficulty concentrating (p=0.03), feeling dizzy (p=0.02), feeling confused (p=0.005), dry mouth (p=0.007) and the composite SDS score (p=0.0003) were related to amount of activity for Peripheral patients.  The total number of CME occurrence and activity level were significantly related (p=0.03), according to the Jonckheere-Terpstra Test.  ORSDS scores for dry mouth (p=0.03) and headache (p=0.05) were related to amount of activity for Neuraxial patients.  The total number of CME occurrence and activity level among Neuraxial patients were not significantly related (p=0.23), according to the Jonckheere-Terpstra Test.  For Regional patients on POD-1, only the ORSDS score for fatigue was related to activity (p=0.001).  Total number of CME occurrence and activity level on POD-1 were significantly related (p=0.009).  On POD-3, ORSDS scores were related to amount of activity for vomiting (p<0.0001), dry mouth (p=0.02), severity (p=0.01), bothersomeness (p=0.01) and the overall score (p=0.03).  CME occurrence and activity level were significantly related on POD-3 for nausea (p=0.05), vomiting (p=0.004), difficulty concentrating (p=0.008), headache (p=0.04) and dry mouth (p=0.02).  For GA patients, dry mouth was found to be related to amount of activity (p=0.01) on POD1.  On POD-3, ORSDS scores for itchiness were related (p=0.01) to amount of activity.   The total number of CME occurrence and activity level on POD-1 or POD-3 were not significantly related.  

Hours of assistance needed was linked to dry mouth for Peripheral patients (p=0.03, Table I).  For Neuraxial patients, hours of assistance needed was linked to CME occurrence for drowsiness and fatigue (p=0.03 and p=0.04, Table J) and total number of CME occurrence were significantly related (p=0.02), according to the Jonckheere-Terpstra Test.  For Regional patients, difficulty concentrating and itchiness were correlated to assistance on POD-1 only (Table K) and to number of CMEs on POD3 for GA patients (Table L).

Patient satisfaction is investigated in Tables M-P.  Peripheral patient satisfaction was related to ORSDS scores for difficulty concentrating, drowsiness and feeling dizzy.  Neuraxial patient satisfaction was related to ORSDS scores on for dry mouth only.  ORSDS scores were found to be related to patient satisfaction for TKR patients on POD-3 only. Related factors include overall score, as well as difficulty concentrating, feeling confused, fatigue, dry mouth, severity, and bothersomeness.  GA patient satisfaction was related to ORSDS scores on POD-1 for overall score (p=0.01), frequency (p=0.005), severity (p=0.02), bothersomeness (p=0.01); on POD-3 satisfaction was related to constipation.
Exploratory principal components analysis of symptom-specific ORSDS scores yielded a structure containing four factors that accounted for at least 70% of the total variance in all Peripheral patients.   Examination of the rotated factor pattern found SDS scores for nausea, confusion, headache, and vomiting to be highly correlated (factor loadings were 0.85, 0.82, 0.69, and 0.77, respectively). Internal consistency among these correlated symptoms was confirmed by examining Cronbach coefficient alpha (0.66).  
Among Neuraxial patients a structure containing five symptom-specific ORSDS scores accounted for at least 70% of the total variance.   SDS scores for concentration, drowsiness, and fatigue were highly correlated (factor loadings were 0.75, 0.85, 0.77, respectively), as were those for confusion and dizziness (0.86 and 0.79, respectively). Cronbach coefficient alpha were 0.65 and 0.66, respectively. 

 A structure containing five factors accounted for at least 72% of the total variance in all Regional patients on POD-1.  ORSDS scores for nausea, dizziness, fatigue, headache, and vomiting were highly correlated (factor loadings were 0.85, 0.66, 0.63, 0.66, and 0.81, respectively), as were those for concentration, drowsiness, and itchiness (0.91, 0.57, and 0.62, respectively).  Cronbach’s coefficients alpha (an assessment of internal consistency) were 0.61 and 0.63, respectively. On POD-3, four factors accounted for at least 75% of the total variance in Regional patients.  ORSDS scores for concentration, confusion, dizziness, drowsiness, dry mouth, and fatigue were linked (factor loadings were 0.84, 0.61, 0.67, 0.71, 0.77, and 0.57, respectively), as were those for nausea, headache, and vomit (0.66, 0.81, and 0.87, respectively).  Cronbach’s coefficients alpha were 0.66 and 0.62, respectively.
Five factors also accounted for at least 70% of the total variance in GA patients on POD-1. ORSDS scores for concentration, confusion, and drowsiness were shown to be linked (factor loadings were 0.84, 0.74, and 0.75, respectively), as were those for nausea and dizziness (0.77 and 0.66, respectively).  Cronbach coefficient alpha were 0.67 and 0.65, respectively.

On POD-3, five factors accounted for at least 73% of the total variance among GA patients. ORSDS scores for nausea, dizziness, and dry mouth were highly correlated (factor loadings were 0.81, 0.66, and 0.65, respectively), as were those for drowsiness and fatigue (0.74 and 0.70, respectively). Internal consistency among these correlated symptoms was confirmed by examining Cronbach coefficient alpha were 0.72 (nausea, dizziness, and dry mouth) and 0.64 (drowsiness and fatigue).

Known Group Validity
Known group validity refers to the prediction that patients reporting adverse symptoms should have higher ORSDS scores than patients without adverse symptoms.   Nausea and vomiting validation measures (presence vs. absence, use of anti-emetics, minutes of nausea, number of incidents) all correlated highly with relevant ORSDS scores for all groups of patients, including both POD-1 and POD-3 (POD-3 was evaluated only for inpatients). 
New urinary symptoms or inability to void normally could not be assessed POD-1 (for Regional or GA, because of the urinary catheter), and was rare on POD-3. However, the ORSDS score for difficulty passing urine was significantly related to new symptoms / inability to void normally on POD-3 for both groups of inpatients and for Neuraxial patients (p<0.0001). Overall ORSDS score for difficulty passing urine was not significantly related to new symptoms/inability to void normally for Peripheral patients.  
Responsiveness
Responsiveness was determined by calculating specificity, sensitivity and kappa statistics of CMEs for nausea or vomiting (against directly assessed nausea or vomiting within the last 24 hours).  For these analyses, patients with nausea or vomiting, either with or without medication, were combined for each patient group.   Association between ORSDS scores and CMEs for these metrics is shown in Tables Q-T. Specificity, sensitivity, and kappa statistics for Peripheral patients were 1.00, 0.78, 0.85 (95% confidence interval [CI], 0.65-1.00) for nausea; 1.00, 0.22, 0.32 (95% CI, -0.02-0.66) for vomiting; and 1.00, 0.78, 0.85 (95% CI, 0.65-1.00) for nausea or vomiting.  Specificity, sensitivity, and kappa statistics for Neuraxial patients were 1.00, 0.79, 0.80 (95% CI, 0.63-0.96) for nausea; 1.00, 0.29, 0.30 (95% CI, 0.10-0.49) for vomiting; and 1.00, 0.79, 0.80 (95% CI, 0.63-0.96) for nausea or vomiting. The number of times vomited within the last 24 hours was also associated with nausea and vomiting ORSDS scores and CMEs for both Peripheral and Neuraxial patients. Specificity, sensitivity, and kappa statistics for Peripheral patients were 1.00, 0.29 and 0.41 (95% CI, 0.01-0.80) for nausea; 1.00, 1.00 and 1.00 (95% CI, 1.00-1.00) for vomiting; and 1.00, 0.29 and 0.41 (95% CI, 0.01-0.80) for nausea and vomiting.  For Neuraxial patients, specificity, sensitivity, and kappa statistics were 1.00, 0.37 and 0.42 (95% CI, 0.19-0.65) for nausea; 1.0, 1.0 and 1.0 (95% CI, 1.00-1.00) for vomiting; and 1.00, 0.37 and 0.42 (95% CI, 0.19-0.65) for nausea and vomiting. 
Specificity, sensitivity, and kappa statistics for Regional patients on POD-1 were 0.97, 0.88, 0.86 (95% confidence interval [CI], 0.71–1) for nausea CMEs; 1, 0.47, 0.54 (95% CI, 0.3–0.78) for vomiting CMEs; and 0.97, 0.89, 0.84 (95% CI, 0.69–0.98) for nausea or vomiting CMEs. The number of times vomited within the last 24 hours was also associated with nausea and vomiting ORSDS scores and CMEs for Regional patients on POD-1. Specificity, sensitivity, and kappa statistics were 1, 0.5, and 0.57 (95% CI, 0.33–0.82) for nausea; 1, 1, and 1 (95% CI, 1–1) for vomiting; and 1, 0.5, and 0.57 (95% CI, 0.33–0.82) for nausea and vomiting.  These calculations were also carried out for POD-3.  At that time, specificity, sensitivity and kappa statistics were 1, 0.83, 0.88 (95% CI, 0.72–1) for nausea CMEs, 1, 0.23, 0.3 (95% CI, 0.03–0.57) for vomiting CMEs, and 1, 0.77, 0.83 (95% CI, 0.64–1) for nausea or vomiting.  The number of times vomited within the last 24 hours was also associated with nausea and vomiting ORSDS scores and CMEs (Table 6) for Regional patients on POD-3. Specificity, sensitivity, and kappa statistics were 0.97, 0.3, and 0.35 (95% CI, 0.01–0.68) for nausea; 0.98, 1, and 0.85 (95% CI, 0.55–1) for vomiting; and 0.97, 0.3, and 0.35 (95% CI, 0.01–0.68) for nausea and vomiting.

Likewise, responsiveness was also determined for GA patients using the calculations described above. For POD-1, specificity, sensitivity, and kappa statistics were 0.95, 0.85, 0.80 (95% CI, 0.63–0.96) for nausea; 0.95,   0.19, 0.14 (95% CI, -0.03–0.31) for vomiting; and 0.94, 0.79, 0.72 (95%CI, 0.54–0.91) for nausea or vomiting.  The number of times vomited within the last 24 hours was associated with nausea and vomiting ORSDS scores and CMEs for spine patients on POD-1. Specificity, sensitivity, and kappa statistics were 1, 0.33, and 0.34 (95% CI, 0.14–0.54) for nausea; 0.98, 1, and 0.91 (95% CI, 0.74–1) for vomiting; and 0.93, 0.30, and 0.24 (95% CI, 0.02–0.46) for nausea and vomiting.  The specificity, sensitivity, and kappa statistics as calculated on POD-3 were 1, 0.73, 0.79 (95 CI, 0.60–0.98) for nausea; 1, 0.13, 0.18 (95% CI, -0.04–0.39) for vomiting; 1, 0.73, 0.79 (95%CI, 0.60–0.98) for nausea or vomiting.  The number of times vomited within the last 24 hours (GA, POD-3) was associated with nausea and vomiting ORSDS scores and CMEs. Specificity, sensitivity, and kappa statistics were 0.97, 0.27, and 0.32 (95% CI, 0.002–0.63) for nausea; 0.96, 1, and 0.65 (95% CI, 0.2–1) for vomiting; and 0.97, 0.27, and 0.32 (95% CI, 0.002–0.63) for nausea and vomiting.
The specificity, sensitivity, and kappa statistics for difficulty passing-urine CMEs against patient-reported voiding were: (Peripheral) 1.00, not applicable and not applicable; (Neuraxial) 1.00, 0.33 and 0.48 (95% CI, -0.12-1.00); (Regional, POD-3), 1, 0.33, and 0.48 (95% CI, -0.12–1); (GA, POD-3) 1, 0.29, and 0.4 (95% CI, 0.01–0.8). 
Correlation Between Opioid Intake and ORSDS Scores

Correlation between opioid intake and ORSDS scores (both composite and symptom specific) was assessed using multivariable linear regression analysis (Table U).  Among Peripheral patients, total opioid use over the first 24 hours after surgery was significantly related to composite ORSDS scores (p=0.011), as well as the following components: nausea (p=0.028), drowsiness (p=0.000), and headache (p=0.028).  However, total opioid use over the first 24 hours postoperatively was not significantly related to composite ORSDS for Neuraxial patients. 
For Regional patients in the first 24 hours after surgery, regression analyses showed that opioid intake was significantly correlated to composite ORSDS scores, concentration, drowsiness and dry mouth (p=0.024, 0.012, 0.000, and 0.009, respectively). Total opioid use over the first 3 postoperative days among those patients was significantly related to composite ORSDS scores (p=0.008), as well as the following components: concentration (p=0.016), drowsiness (p=0.014), itchiness (p=0.011), and dry mouth (p=0.011).  Among GA patients, total opioid use over the first 24 hours postoperatively was significantly related to composite ORSDS scores (p=0.021), as well as the following components: concentration, drowsiness and confusion (p=0.000, 0.022, 0.000, respectively).  Opioid intake for GA patients was also shown to be correlated to difficulty passing urine, concentration, dizziness and confusion for the first 3 postoperative days (p=0.001, 0.010, 0.049 and 0.006, respectively). 
