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Study Protocol – Attached Separately 

eFigure 1. Monthly automated text messages related to mental health and Penn Cobalt resources and 
mental health assessments (e.g., PHQ-9 and GAD-7) appointment triage text messages. 

eFigure 2. Mental health assessments (e.g., PHQ-9 and GAD-7) appointment triage messaging 
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eFigure 3. Safety and Suicidality 
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eFigure4. Safety and Suicidality findings 
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eTable 1. GLM model on complete cases: 6-month GAD-7 
Variables β (95% CI) P value 

Arm assignment -0.67 (-1.13, -0.16) 0.01 

Baseline GAD-7 score 0.60 (0.55, 0.65) <.0001 

Age -0.01 (-0.03, 0.01) 0.29 

Female 0.44 (-0.24, 1.13) 0.20 

Race-Ethnicity 

  Asian -0.34 (-1.24, 0.55) 0.45 

  Black 0.17 (-0.41, 0.76) 0.56 

  Other -0.06 (-1.38, 1.25) 0.92 

  White 0 . 

  Hispanic 0.48 (-0.64, 1.60) 0.40 

Married or with partner 0.08 (-0.43, 0.59) 0.76 

Participant Roles 
Role Control (%) Intervention (%) Total (%) 
Nurses 210 (50) 206 (50) 416 (33) 
Physicians & Advance Practice Providers 85 (49) 89 (51) 174 (14) 
Technicians (lab, pharmacy, radiology) 71 (47) 80 (53) 151 (12) 
Registration Staff 54 (44) 68 (56) 122 (10) 
Hospital and Outpatient Support (unit clerk, patient 
coordinator) 58 (50) 58 (50 116 (9) 

Clinical Research 38 (47) 43 (53) 81 (6) 
Food and Environmental Services 33 (55) 27 (45) 60 (5) 
Medical Assistants 22 (51) 21 (49) 43 (3) 
Therapists (occupational, physical, speech, respiratory, 
nutritionist) 23 (52) 21 (48) 44 (3) 

Social Work and Behavioral Health 13 (43) 17 (57) 30 (2) 
Pharmacists 26 (68) 12 (32) 38 (3) 
Total 633 644 1,275 
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eTable 2. Anxiety and Depression Comparison with Imputed Data 
Paired t-test & arm comparison for GAD7, using imputed data 

Control Intervention Total Difference P Value 
# of participants 633 642 1275 
GAD7_bl, mean (std) 5.79 (4.77) 6.03 (4.88) 5.91 (4.83) 0.24 (-0.29,0.77) 0.3723 
6-month 
GAD7_6m, mean (std) 5.57 (5.34) 5.07 (4.97) 5.32 (5.40) -0.50 (-1.04, 0.04) 0.0686 
6-month change, mean (std) -0.22 (4.71) -0.96 (4.65) -0.59 (4.96) -0.74 (-1.23, -0.26) 0.0027 
6-month change, 95% CI (-0.59, 0.15) (-1.32, -0.60) (-0.87, -0.32) 
Paired t-test P-value 0.2418 <.0001 <.0001 
9-month 
GAD7_9m, mean (std) 4.95 (4.81) 4.32 (4.74) 4.63 (4.69) -0.62 (-1.16, -0.08) 0.0237 
9-month change, mean (std) -0.85 (4.71) -1.71 (4.48) -1.28 (4.51) -0.86 (-1.38, -0.34) 0.0012 
9-month change, 95% CI (-1.21, -0.48) (-2.06, -1.36) (-1.53, -1.03) 
Paired t-test P-value <.0001 <.0001 <.0001 

Paired t-test & arm comparison for PHQ9, using imputed data 

Control Intervention Total Difference P Value 
# of participants 633 642 1275 
PHQ9_bl, mean (std) 5.71 (4.74) 5.92 (5.19) 5.81 (4.97) 0.21 (-0.34, 0.76) 0.4514 
6-month 
PHQ9_6m, mean (std) 5.40 (5.36) 4.81 (5.56) 5.10 (5.22) -0.60 (-1.23, 0.04) 0.0649 
6-month change, mean (std) -0.31 (4.84) -1.11 (5.54) -0.71 (4.96) -0.81 (-1.41, -0.20) 0.01 
6-month change, 95% CI (-0.69, 0.07) (-1.55, -0.68) (-0.99, -0.44) 
Paired t-test P-value 0.1137 <.0001 <.0001 
9-month 
PHQ9_9m, mean (std) 5.02 (4.88) 4.28 (5.04) 4.64 (4.91) -0.74(-1.29, -0.19) 0.0086 
9-month change, mean (std) -0.69 (4.42) -1.64 (4.77) -1.17 (4.55) -0.95(-1.46, -0.44) 0.0003 
9-month change, 95% CI (-1.04, -0.35) (-2.01, -1.27) (-1.42, -0.92) 
Paired t-test P-value <.0001 <.0001 <.0001 
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eTable 3: Well Being Index Comparison with Observed Data 
Control Intervention Total Difference P Value 

# of participants 633 642 1275 
WBI9_bl, mean (std) 2.70 (2.33) 2.72 (2.23) 2.71(2.28) 0.02 (-0.23, 0.27) 0.896 
6-month 
# of non-missing records 528 484 1012 
WBI9_bl, mean (std) 2.70 (2.32) 2.64 (2.22) 2.67 (2.27) -0.06 (-0.34, 0.22) 0.6815 
WBI9_6m, mean (std) 2.24 (2.30) 2.05 (2.34) 2.15 (2.32) -0.19 (-0.48, 0.10) 0.1912 
6-month change, mean (std) -0.46 (2.14) -0.59 (2.20) -0.52 (2.17) -0.13 (-0.40, 0.14) 0.332 
6-month change, 95% CI (-0.64, -0.27) (-0.79, -0.39) (-0.65, -0.39) 
Paired t-test P-value <.0001 <.0001 <.0001 
9-month 
# of non-missing records 498 473 971 
WBI9_bl, mean (std) 2.66 (2.34) 2.66 (2.25) 2.66 (2.29) 0.00 (-0.29, 0.29) 0.9956 
WBI9_9m, mean (std) 2.14 (2.26) 1.72 (2.34) 1.94 (2.30) -0.42 (-0.71, -0.13) 0.0043 
9-month change, mean (std) -0.52 (2.15) -0.95 (2.43) -0.73 (2.30) -0.42 (-0.71, -0.13) 0.0043 
9-month change, 95% CI (-0.71, -0.33) (-1.16, -0.73) (-0.87, -0.58) 
Paired t-test P-value <.0001 <.0001 <.0001 

eTable4: WHO-5 Comparison with Observed Data 
Control Intervention Total Difference P Value 

# of participants 633 642 1275 
WHO5_bl, mean (std) 13.13 (5.33) 13.10 (5.26) 13.12 (5.29) -0.03 (-0.61, 0.56) 0.9323 
6-month 
# of non-missing records 508 461 969 
WHO5_bl, mean (std) 13.08 (5.36) 13.11 (5.24) 13.10 (5.30) 0.03 (-0.63, 0.70) 0.92 
WHO5_6m, mean (std) 13.88 (5.23) 14.15 (5.43) 14.01 (5.33) 0.27 (-0.40, 0.95) 0.4246 
6-month change, mean (std) 0.80 (4.67) 1.03 (4.61) 0.91 (4.64) 0.24 (-0.35, 0.83) 0.4228 
6-month change, 95% CI (0.39, 1.20) (0.61, 1.46) (0.62, 1.20) 
Paired t-test P-value 0.0001 <.0001 <.0001 
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eTable 5: Leaps Comparison with Observed Data 
Control Intervention Total Difference P Value 

# of participants 633 642 1275 
LEAPS_bl, mean (std) 4.43 (4.00) 4.51 (4.28) 4.47 (4.14) 0.08 (-0.38, 0.53) 0.7366 
6-month 
# of non-missing records 517 473 990 
LEAPS_bl, mean (std) 4.44 (4.01) 4.43 (4.34) 4.44 (4.17) -0.01 (-0.53, 0.52) 0.983 
LEAPS_6m, mean (std) 5.25 (4.08) 4.94 (4.34) 5.10 (4.20) -0.31 (-0.84, 0.21) 0.2428 
6-month change, mean (std) 0.81(4.29) 0.51 (4.64) 0.67 (4.46) -0.31 (-0.86, 0.25) 0.28 
6-month change, 95% CI (0.44, 1.19) (0.09, 0.93) (0.39, 0.95) 
Paired t-test P-value <.0001 0.0178 <.0001 
9-month 
# of non-missing records 494 467 961 
LEAPS_bl, mean (std) 4.40 (3.94) 4.45 (4.28) 4.43 (4.11) 0.05 (-0.47, 0.57) 0.8535 
LEAPS_9m, mean (std) 5.15 (4.30) 4.17 (3.93) 4.67 (4.15) -0.97 (-1.50, -0.45) 0.0003 
9-month change, mean (std) 0.74 (4.62) -0.28 (4.12) 0.25 (4.41) -1.02 (-1.58, -0.47) 0.0003 
9-month change, 95% CI ( 0.33, 1.15) (-0.65, 0.09) (-0.03, 0.52) 
Paired t-test P-value 0.0004 0.1416 0.0848 

eTable 6: GEE with AR(1) 
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