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Background
Discuss cannabis legalization and harms. Key refs: 
· Noble et al. 2019 
Need for accurate case definitions or understanding limitations of case definitions, and validation in different places:  
· Marx, G. E., Chen, Y., Askenazi, M., & Albanese, B. A. (2019). Syndromic Surveillance of Emergency Department Visits for Acute Adverse Effects of Marijuana, Tri-County Health Department, Colorado, 2016-2017. Public Health Reports, 134(2), 132–140. https://doi.org/10.1177/0033354919826562
· DeYoung K Chen Y Beum R Askenazi M Zimmerman C et. al.(2017) Validation of a Syndromic Case Definition for Detecting Emergency Department Visits Potentially Related to Marijuana. Public health reports. 132 (4), 471-479
Objectives
To assess performance of the ESSENCE query. First using modified methods from prior research conducted in Colorado, and further assessing performance in comparison to provider-determined contribution of cannabis to need for an emergency department visit. 
Methods
This was a two-part study. First, we examined and categorized cases identified using the ESSENCE query statewide. Second, in collaboration with a single ED, we assessed agreement between the ESSENCE query and provider-determined case definitions. 
ESSENCE query: ^ marij^,or ,^ maraju^,or ,^ thc ^,or ,^ cbd ^,or ,^ cannab^,or ,^ canab^,or ,^ mj ^,or ,(,^ smok^,and, ^ pot ^,),or,(,^ smok^,and, ^ weed ^,),or ,^ hash ^,or ,^ hemp ^,or,^f121^,or ,^f12.1^,or ,^f122^,or ,^f12.2^,or ,^f129^,or ,^f12.9^,or ,^t407^,or ,^t40.7^

Note: text above will pick up words used in the chief complaint field. Triage notes are not included. Numbers above will pick up ICD-10 discharge diagnosis codes: F12.1 Cannabis abuse; F12.2 Cannabis dependence; F12.9 Cannabis use, unspecified; T40.7 Cannabis poisoning. 

Case categorization. Using a protocol developed in conjunction with two OHSU Emergency Department physicians and study partners, we reviewed detail for an age-stratified sample of cannabis-related cases from 2016 ESSENCE (syndromic surveillance system) to identify which cases were “valid” (e.g., visit was for a condition where there are known associations with cannabis use). Three coders worked independently so that at least two coders completed the reviews for each case. 
Agreement between ESSENCE and provider case identification. The Oregon Health and Science University (OHSU) emergency department added a question to the electronic health record (EHR) so that physicians/clinicians completing medical documentation could identify whether they thought cannabis use had contributed to the need for an emergency department visit. We compared results of this question to the ESSENCE query for OHSU visits, using physician determined associatioThe only n as the gold standard. OHSU providers discussed the project and evidence base for cannabis-related harms during clinical staff meetings, and received ongoing reminders from the onsite study coordinators. 

Physician/clinician EHR question: Do you think cannabis use was a significant factor leading to today’s ED visit? (Yes, No)
Figure 1: Cannabis-related visit coding protocol JD make more like flow chart
	Step
	Finding to assign code….
	Code 

	1. Assess how case was identified using cannabis query by review of Chief Complaint, Discharge Diagnosis. 
	picked up something funky with text searches – such as “potato” or “weed killer”, although these specifically should be screened out with the query. 
(if not spurious, go to step 2)

	Code 99 = spurious case 

Add description to “notes” field at end.

(then stop)

	2. Look at details of case in Chief Complaint, Discharge Diagnosis and Triage Notes. Use “rule-out” criteria to identify if healthcare burden was unlikely to be result of cannabis


	Rule-out of cannabis when case is related to conditions with  no evidence base or plausibility of association: 
a) infectious disease (e.g. staph, measles, STI, meningitis, pneumonia, TB), 
b) foodborne illness (e.g., specific mention of food poisoning), 
c) animal injury (e.g., bug bite, dog bite), 
d) genital/urinary symptoms, 
e) related to a prior procedure/event or clearly a specific non-cannabis complaint (e.g., abscess from injection site, cyst, dental problem) 
f) gall bladder, appendicitis
g) child abuse investigation
(if not ruled out, go to step 3)



	Code 0 = 
Not cannabis-involved case

(then stop)

	3. Assign cannabis-related code
	1=suicide ideation/attempt/intentional injury [priority over other codes]
2=seeking detox (from any substance, cannabis included)
3=malicious poisoning
4=ingestion, no adverse symptoms
5=physical symptoms not from injury (e.g., pain, numbness, heart problems, dizziness) – this will include chronic pain
6=psychogenic symptoms (e.g., anxiety, psychosis, hallucinations, erratic behavior) [physical symptoms overrides psychogenic when both present, unless patient is violent]
7=unintentional injury [trumps other codes]
8=medical clearance [trumps other codes]
9=pregnancy-related complications 

	Code 1-9, based on symptoms 

(if suicide [1] in combination with others, code as 1; if physical symptom [5] or injury [7] are observed in combination with psychogenic [6], code as physical or injury [5] – unless patient is violent code [6])
(go to Step 4)

	4. Assign confidence code
	Default is Low = not totally confident that cannabis contributed to the reason for the case, or complicated treatment (E.g., injury cases where “cannabis use, unspecified” code in low position, chronic pain where cannabis may be self-medication)
Change to High when = somewhat confident that cannabis contributed to the reason for case, or complicated treatment (e.g., cannabis “use” code in top 2 positions;  “cannabis abuse” or “cannabis dependence” “cannabis-induced disorder” or “poisoning by cannabis” in any position, documentation of cannabis role in the visit as part of triage notes)

	5. Record other substance
	list specific substance(s) with any mention: tobacco/cigarettes, alcohol, opioids, etc. 

	6. Add notes and flags
	Make any other notes (remaining questions, concerns). Specifically, note: 
· Note if “accidental ingestion” (any mention) 
· Flags for CPS or social worker referral, police, car crash, ambulance, diabetes





Table 1: Predictive Value Positive by Algorithm Component and Subgroups, 2016 ESSENCE 
	
	Total casesa
	Valid cases 
	PVPb
	P value

	Algorithm component
	
	
	
	

	DD (ICD-10 code)
	313
	283
	90.4%
	

	DD (ICD-10 code) only
	307
	277
	90.2%
	

	CC text
	10
	10
	100%
	

	CC text only
	<10
	<10
	100%
	

	ICD-10 and CCDD
	<10
	<10
	100%
	

	ICD-10 or CCDD (full algorithm)
	317
	287
	90.5%
	

	ICD-specific (among those identified with ICD-10 codes only)
	
	
	
	

	F12.1 (cannabis abuse)
	78
	77
	98.7%
	

	F12.2 (cannabis dependence)
	<10
	<10
	100%
	

	F12.9 (cannabis use, unspecified)
	203
	174
	85.7%
	

	T407x (cannabis poisoning)
	28
	28
	100%
	

	Demographic group 
	
	
	
	

	Age group
	
	
	
	

	Age <10
	29
	28
	96.6%
	

	Age 10-13
	38
	37
	97.4%
	

	Age 14-20
	125
	116
	92.8%
	

	Age 21+
	125
	106
	84.8%
	0.03

	Gender
	
	
	
	

	Male
	185
	168
	90.8%
	

	Female
	132
	119
	90.2%
	0.84

	Race and ethnicityc
	
	
	
	

	White, NH
	247
	223
	90.3%
	

	Other races, NH
	25
	22
	88.0%
	

	Hispanic or Latino
	33
	30
	90.9%
	0.93

	Rural or urban residencyd
	
	
	
	

	Urban
	159
	147
	92.5%
	

	Rural/Frontier
	146
	128
	87.7%
	0.16

	Hospital region
	
	
	
	

	Eastern
	22
	21
	95%
	

	Central
	132
	107
	81%
	

	Southwest
	32
	32
	100%
	

	Valley
	56
	52
	93%
	

	Metro
	69
	69
	100%
	

	Northwest
	<10
	<10
	100%
	< 0.01


a A sample of total cases from 2016 was used for ages 14-20 and 21+; all cases were used for ages <10 and 10-13
b Percent of valid cases among total
c n=12 cases did not have entries for race and ethnicity to allow calculation.
[bookmark: _GoBack]d n=12 cases had invalid entries for zip code and were unable to be assigned a rural/frontier or urban designation

Table 2: Primary symptom category for cases by age group, 2016 ESSENCE
	
	TOTAL
	% high confidence
	Age Group

	TOTAL
	
	
	<10
	10-13
	14-20
	21+
	P value

	     Symptom category
	 287 (100%)
	
	28 (100%)
	37 (100%)
	116 (100%)
	106 (100%)
	

	% high confidence
	
	56.5%
	92.9%
	81.1%
	50.0%
	45.3%
	

	Physical symptoms, not from injury
	145 (50.5%)
	51.7%
	13
(46.4%)
	13
(35.1%)
	59
(50.9%)
	60
(56.6%)
	0.15

	Suicide ideation, attempt or self-harm 
	40 (13.9%)
	57.5%
	0
(0%)
	10
(27.0%)
	23
(19.8%)
	<10
(6.6%)
	<0.001

	Psychogenic symptoms
	39 (13.6%)
	69.2%
	<10
(3.6%)
	<10
(21.6%)
	14
(12.1%)
	16
(15.1%)
	0.18

	Unintentional injury
	34 (11.9%)
	50.0%
	<10 (7.1%)
	0
(0%)
	12
(10.3%)
	20
(18.9%)
	0.01

	Ingestion, no adverse symptoms
	17
(5.9%)
	100%
	12
(42.9%)
	<10
(10.8%)
	<10
(0.9%)
	0
(0%)
	<0.001

	Medical clearance
	<10 (2.1%)
	50.0%
	0
(0%)
	<10
(5.4%)
	<10
(2.6%)
	<10
(0.9%)
	0.33

	Pregnancy-related complications
	<10 (1.7%)
	0%
	0
(0%)
	0
(0%)
	<10
(3.5%)
	<10
(0.9%)
	0.32

	Seeking detox from substance dependence
	<10 (0.4%)
	0%
	0
(0%)
	0
(0%)
	0
(0%)
	<10
(0.9%)
	0.63

	Malicious poisoning 
	0 
(0%)
	N/A
	0
(0%)
	0
(0%)
	0
(0%)
	0
(0%)
	N/A


Note: some patients reported multiple categories of symptoms. We assigned a hierarchy for assignment as follows: suicide>physical symptoms/injury>psychogenic symptoms; unless violent behavior noted then code psychogenic>physical symptoms/injury. 

Table 3: Sensitivity and specificity of ESSENCE query vs. Provider-determined cannabis-related case definition 
	# of cases/ category
	Provider-determined case definition 
(from single item question)
	

	ESSENCE Query case definition
	
	Provider/EHR +
	Provider/EHR -
	

	
	ESSENCE +
	18
	26
	Predictive value positive (PVP) =
40.9%

	
	ESSENCE -
	189
	14,573
	Negative predictive value (NPV) =
98.7%


	
	
	Sensitivity=8.7%
	Specificity=99.8%
	Total visits = 14,806





Results
ESSENCE query case description. Overall, the ESSENCE query yielded PVP greater than 90% for query components. A smaller proportion of all cases (56.5%) meet the “high confidence” threshold, which indicated relative certainty that cannabis use or exposure caused or contributed to the need for a visit. 
Grouped by primary symptom category, about half of total cases were physical symptoms not from injury (e.g., pain, numbness, heart problems, dizziness). Slightly more than one in ten were suicide ideation/attempt and psychogenic symptoms (e.g., anxiety, psychosis, hallucinations, erratic behavior). About one in ten cases (11.9%) were for unintentional injury. Other categories combined made up about one in ten cases. 
The query appears to perform best among people under age 21; PVP was lower for people ages 21 and older (84.8%), although this is still relatively high. 
There query performed differently among some hospital regions. Specifically, one region (with the greatest number of total cases) had a PVP of only 81%. Although still relatively good, this suggests that there may be substantial regional or hospital system variation.
ESSENCE vs. Provider-determined case definitions. There were 77 cannabis-related visits identified by the ESSENCE query among 27,007 visits to the OHSU emergency department during May – November 2018 (.29% of all visits). 55% of the total cases had information from both ESSENCE and providers (provider completion of the fields improved over the duration of the project period, from 49% completion in May to 78% completion in November). 
Considering only the 14,806 visits with complete information from providers:
· There were 44 cases (.30% of all visits with complete information) identified by the ESSENCE query
· There were 207 cases (1.4% of all visits with complete information) identified by physicians
Among those with provider-determined information available, the following table summarizes observations and relative quality of the ESSENCE query.
The relatively low sensitivity suggests that the ESSENCE query does not capture a large share of true cases (as identified by providers); the PVP is also low, suggesting that the ESSENCE query also incorrectly captures a relatively large proportion of non-cases. 

Conclusion. 
In total, our findings suggest that the ESSENCE query is substantially underestimating the proportion of cannabis-related emergency department visits (perhaps as low as 20% of actual rate), although the specific cases reported may also include around half of cases that are invalid (41% PVP, 57% high confidence from Study A). Local variation in reporting (suggested by the first part of our study) may be an important consideration that could not be examined in this single-site study.  
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