	Supplementary Table 1. Frequency of DSM-V Criteria endorsed by the expert reviewers among identified OUD cases

	OUD DSM-V Criteria
	n (N=54)
	%

	1
	Opioids are often taken in larger amounts or over a longer period of time than intended.
	24
	44.44

	2
	There is a persistent desire or unsuccessful efforts to cut down or control opioid use.
	20
	37.04

	3
	A great deal of time is spent in activities necessary to obtain the opioid, use the opioid, or recover from its effects.
	21
	38.89

	4
	Craving, or a strong desire or urge to use opioids.
	39
	72.22

	5
	Recurrent opioid use resulting in failure to fulfill major role obligations at work, school or home.
	16
	29.63

	6
	Continued opioid use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of opioids.
	23
	42.59

	7
	Important social, occupational or recreational activities are given up or reduced because of opioid use.
	23
	42.59

	8
	Recurrent opioid use in situations in which it is physically hazardous
	27
	50.00

	9
	Continued use despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by opioids.
	21
	38.89

	10
	Tolerance, as defined by either of the following: (a) a need for markedly increased amounts of opioids to achieve intoxication or desired effect (b) markedly diminished effect with continued use of the same amount of an opioid
	35
	64.81

	11
	Withdrawal, as manifested by either of the following: (a) the characteristic opioid withdrawal syndrome (b) the same (or a closely related) substance are taken to relieve or avoid withdrawal symptoms
	30
	55.56








	Supplementary Table 2. Expert chart review themes in OUD cases

	Common themes/words mentioned in chart notes
	Number of Mentions

	Craving
	39

	Tolerance
	35

	Withdrawal
	30

	Physically hazardous
	27

	Social or interpersonal problems (despite)
	23

	Spent time
	21

	Physical or psychological problems (despite)
	21

	Unsuccessful Reduction/ Cut in opioids/Quit
	20

	Large amounts of opioids
	18

	Obligations fulfilment failure/ work/school
	16

	Drugs
	12

	IV drug use
	9

	overdose
	9

	Heroin
	8

	Methadone/MAT/Naloxone/Subutex/Buprenorphine
	7

	Long time
	6

	Multiple ED/ ER visits for opioids
	6

	OUD diagnosis noted
	5

	Recover
	5

	Alcohol
	4

	Urine test/ UDS
	4

	Polysubstance
	3

	Illicit
	3

	Cocaine
	2

	Marijuana
	1

	Detox
	1

	Abbreviations: IV – intra-venous; MAT – medication assisted treatment; ED – emergency department; ER – emergency room; OUD – opioid use disorder; UDS – urine drug screening





	Supplementary Table 3. Site specific sensitivity and specificity of OUD algorithms and ICD codes compared to the overall

	
	
	Overall
	Duke
	MUSC
	UNC
	Wake

	Stage 3
	Se (95% CI)
	23.04% (22.64-23.44)
	100.00% (100.00-100.00)
	25.20% (24.20-26.21)
	12.46% (12.04-12.88)
	17.96% (17.08-18.83)

	
	Sp (95% CI)
	98.36% (98.32-98.40)
	97.37% (97.29-97.46)
	97.96% (97.84-98.08)
	99.18% (99.14-99.23)
	99.36% (99.28-99.44)

	
	
	
	
	
	
	

	ICD at stage 3
	Se (95% CI)
	10.34% (10.10-10.59)
	12.21% (11.54-12.87)
	10.99% (10.30-11.68)
	9.17% (8.85-9.50)
	11.42% (10.83-12.00)

	
	Sp (95% CI)
	99.54% (99.52-99.57)
	99.50% (99.46-99.54)
	99.44% (99.37-99.51)
	99.67% (99.63-99.70)
	99.38% (99.28-99.47)

	
	
	
	
	
	
	

	Stage 4
	Se (95% CI)
	16.37% (16.03-16.71)
	100.00% (100.00-100.00)
	20.15% (19.19-21.11)
	8.30% (7.98-8.62)
	15.21% (14.38-16.05)

	
	Sp (95% CI)
	98.55% (98.51-98.59)
	97.56% (97.48-97.64)
	97.96% (97.84-98.08)
	99.49% (99.46-99.53)
	99.36% (99.28-99.44)

	
	
	
	
	
	
	

	ICD at stage 4
	Se (95% CI)
	10.11% (9.86-10.37)
	21.76% (20.64-22.87)
	10.02% (9.35-10.68)
	8.55% (8.22-8.87)
	8.68% (8.15-9.21)

	
	Sp (95% CI)
	99.66% (99.64-99.68)
	99.46% (99.42-99.50)
	99.44% (99.37-99.51)
	100.00% (100.00-100.00)
	99.38% (99.28-99.47)

	Abbreviations: Se – sensitivity; Sp – specificity; OUD – opioid use disorder; ICD – international classification of diseases; DSM – Diagnostic and Statistical Manual of Mental Disorders. 



