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Abstract

Background: Medical Marijuana (MMJ) is available in Pennsylvania and participation in the state-regulated program requires a
patient to register and receive a certification by an approved physician. There is currently no integration of MMJ certification
data in Pennsylvania into health records that would allow for physicians to rapidly identify patients that are using MMJ, as there
are with other scheduled drugs. This absence of a formal data sharing structure necessitates tools that aid in consistent
documentation practices to enable comprehensive patient care.

Objective: Customized smart data elements (SDE) were made available to clinicians at an integrated health system, Geisinger,
following MMJ legalization in Pennsylvania. The purpose of this project was to examine and contextualize the use of MMJ
SDEs in the Geisinger population. We accomplished this goal by developing a systematic chart review protocol, with the goal of
creating atool that resulted in consistent human data extraction.

Methods: We developed a chart review protocol for extracting MM J-related information. The protocol was developed between
August to December of 2022 and focused on a patient group that received one of several MMJ SDE between 1/25/2019 and
5/26/2022. Characteristics were first identified on a small pilot sample of patients (N=5), which were then iteratively reviewed to
optimize for consistency. Following the pilot, two reviewers were assigned 200 patient charts, selected randomly from the larger
cohort, with athird reviewer examining a subsample to determine reliability. We then summarized the clinician-level and patient-
level features from n=156 charts with a table-format SDE that best captured MMJinformation.

Results: We found the chart review protocol was feasible for those with minimal medical background to complete, with high
inter-rater reliability (Kappa = 0.966 (p <0.001), 95% CI (0.954 - 0.978)). MMJ certification was largely documented by nurses
and medical assistants (87.2%) and typically within primary care settings (68.6%). The SDE has 6 pre-set field prompts,
including certifying provider, authorized dispensary, certifying conditions, dosage, product, and active ingredient. We found
preset fields were overall well-recorded (76.6% across all fields). Individual fields were more heterogeneous in terms of
completion, with dispensary specified in 87.8% of documentation, certifying provider specified in 61.5% of documentation, and
product dose specified in only 30.8% of documentation.

Conclusions: This method of chart review yields high quality data extraction that can serve as a model for other health record
inquiries. Our evaluation showed relatively high completeness of SDE fields, primarily by clinical staff responsible for rooming
patients. Improving adoption and fidelity of SDE data collection may present a valuable data source for future research on patient
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Abstract

Background: Medical Marijuana (MMJ) is available in Pennsylvania and participation in the state-regulated
program requires a patient to register and receive a certification by an approved physician. There is currently
no integration of MMJ certification data in Pennsylvania into health records that would allow for physicians to
rapidly identify patients that are using MMJ, as there are with other scheduled drugs. This absence of a formal
data sharing structure necessitates tools that aid in consistent documentation practices to enable
comprehensive patient care. Customized smart data elements (SDE) were made available to clinicians at an
integrated health system, Geisinger, following MMJ legalization in Pennsylvania. The purpose of this project
was to examine and contextualize the use of MMJ SDE:s in the Geisinger population. We accomplished this
goal by developing a systematic chart review protocol, with the goal of creating a tool that resulted in
consistent human data extraction.

Methods: We developed a chart review protocol for extracting MMJ-related information. The protocol was
developed between August to December of 2022 and focused on a patient group that received one of several
MMJ SDE between 1/25/2019 and 5/26/2022. Characteristics were first identified on a small pilot sample of
patients (N=5), which were then iteratively reviewed to optimize for consistency. Following the pilot, two
reviewers were assigned 200 patient charts, selected randomly from the larger cohort, with a third reviewer
examining a subsample to determine reliability. We then summarized the clinician-level and patient-level
features from n=156 charts with a table-format SDE that best captured MMJ information.

Results: We found the chart review protocol was feasible for those with minimal medical background to
complete, with high inter-rater reliability (Kappa = 0.966 (p <0.001), 95% CI (0.954 - 0.978)). MMJ
certification was largely documented by nurses and medical assistants (87.2%) and typically within primary
care settings (68.6%). The SDE has 6 pre-set field prompts, including certifying provider, authorized
dispensary, certifying conditions, dosage, product, and active ingredient. We found preset fields were overall
well-recorded (76.6% across all fields). Individual fields were more heterogeneous in terms of completion,
with dispensary specified in 87.8% of documentation, certifying provider specified in 61.5% of
documentation, and product dose specified in only 30.8% of documentation.

Conclusion: This method of chart review yields high quality data extraction that can serve as a model for
other health record inquiries. Our evaluation showed relatively high completeness of SDE fields, primarily by
clinical staff responsible for rooming patients. Improving adoption and fidelity of SDE data collection may
present a valuable data source for future research on patient MMJ use and treatment efficacy and outcomes.
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Introduction

Since 1996, states across the U.S. have legalized cannabis for medical use[1]. The legalization of
cannabis or medical marijuana (MMJ) adds another layer of complexity to comprehensive patient care, as
treatment with MMJ is managed outside of traditional health care management and documentation systems[2].
In Pennsylvania (PA), MMJ is not currently ‘prescribed’ - rather, a physician with appropriate privileges must
certify that a given patient has one of 24 serious medical conditions[3,4]. This certification can then be used to
register and obtain an MMJ card for use at dispensaries where a healthcare provider (typically a pharmacist) is
available for consultation/advisement and a patient care specialist assists with product selection for a given
symptom or diagnosis|5].

Although MMJ use in PA requires certification by a qualified physician, there is not a standardized
integration of data from MMJ purchases with health systems, such as those that exist for prescription drugs|6].
While most states with an MMJ program employ a documentation system for the dispensing of MMJ to
patients, these systems are not uniformly integrated with state-managed Prescription Drug Monitoring
Programs (PDMP) which are often linked to health system records. The integration of PDMP has been shown
to improve health outcomes by allowing for comprehensive and coordinated patient care[7], with more direct
integration of the databases associated with increased use by clinicians[8].

Electronic health record (EHR) systems digitize patient health records to allow for information
sharing between providers, institutions, and insurance companies to improve care continuity and track billing
based on the standards for meaningful use outlined in the HITECH Act of 2009[9,10]. The records contain
diagnoses, encounter documentation, provider notes, scans and lab results, medications, and patient
communication as well as demographic details. Most EHR’s contain a standard set of input options that have
shown utility for patient care and billing purposes; typically focused on capturing details associated with a
specific visit (physical exam and current medication review, for example)[11]. Other components of a
patient’s record are important for longitudinal care - including a social history section where a range of
lifestyle and behavior choices can be documented, as well as familial history of disease[12]. Documentation
systems can be helpful to care teams because they prompt patient conversations surrounding these topics and
encourage consistent documentation to facilitate longitudinal care[13,14].

In addition to standardized data entry and workflows available within EHR’s, many customization
options for data entry exist[15,16]. One EHR system, Epic®, allows for smart data elements (SDE) which are
triggered by built-in ‘smart phrases’ that load pre-set text with components that can be edited by health care
professionals[17,18]. This improves data entry efficiency and creates coded variables from which data can be
extracted in an automated way[19]. The SDE (or SmartText) can be linked to other EHR items like a problem
list diagnosis or encounter note. For MMJ use documentation, a customized SDE was created, with individual
components mimicking those on product labels from MMJ dispensaries[5]. After entering the smart phrase,
the Epic® user will see each of the individual components (in this case - certifying provider, authorized
dispensary, certifying condition(s), dosage product provided, dose, active ingredient) and can input text into
each section. Even with structured documentation variables in place, implementation and use can be
inconsistent[20].

EHR systems also serve as a wealth of information for retrospective research[21,22]. Large databases
can be generated from the fields created and entered by clinical providers and hospital staff. Variables within
discrete fields are typically easier to extract from the EHR in an automated way, but there is a great deal of
potentially useful information within free text fields that require more sophisticated methods of data
extraction. One method to extract useful clinical information from EHR notes is to use a chart review protocol
in which a human reviewer reads the chart and records relevant information. We have previously developed
chart review protocols that enabled the consistent extraction of relevant text that informed opioid use disorder
severity[23] and autonomic arousal dimensions[24], but many different approaches for chart review exist and
best practice can be determined based on an individual use case and/or purpose for analysis[25-27]. To ensure
high fidelity of the extracted data, it is necessary to develop protocols that enable a reviewer to identify
specific responses that can be replicated by other reviewers[28,29].

In the current study, we implemented a systematic chart review protocol to document how the MMJ
SDE is being utilized within Geisinger. We developed the protocol and implemented it on a random subset
(N=200) of the total Geisinger patient population with an existing marijuana SDE (N=2133).
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Methods

Study Sample Participants

The work described here was approved by our institutional review board. Chart reviews were
completed with a waiver of informed consent. Patients who had an Epic® SDE coded for marijuana use
(N=2133) between 8/1/2017 and 6/29/2022 and were >18 years of age were identified and eligible for chart
review as part of a larger study aim. A random number generator was used to assign a value to each record and
sorted numerically to obtain a sample cohort (n=5 for the initial development, and n=200 (100 per reviewer)
for full chart review). Following chart review, it was realized that the n=200 patients did not all have the same
type of marijuana SDE. Rather, n=156 patients in the cohort had the table-format MMJ SDE that listed 6
discrete elements (certifying provider name and location, certifying condition(s), dispensary, dose, product
type, and active ingredient) while the remaining n=44 patients had a second type of social history SDE that
coded for marijuana use frequency, method of use, and last use date. As our primary goal was to assess
whether the table-format SDE was a useful documentation tool for information that is part of patient
registration for medical marijuana in PA, we focused our analysis and summary on the 156 patients that
contained the table-formatted MMJ SDE.

Chart Review Process

The primary questions driving this research were (1) whether the MMJ SDE was consistently
capturing MMJ related information, (2) where this SDE was being used within the chart, and (3) whether this
SDE was serving its intended purpose of making the patient’s use of MMJ easily accessible and available to
clinicians across our integrated care system. We created a chart review protocol with the goal of extracting
information relevant to these primary research questions, with a secondary goal to optimize the protocol to
ensure consistent data extraction across chart reviewers. We used an iterative approach to create a list of
variables that could easily be extracted from the EHR through manual review. An initial subset of 5 records
was comprehensively reviewed by study team members to determine what MMJ-related data could be gleaned
from the EHR, and where in the EHR the desired information could be obtained. These records were reviewed
by a clinical and research team to determine a consensus of desirable variables. A detailed workflow was
created, highlighting specific areas of the patient record to search for the data of interest (Problem List,
Encounters, Scanned Documents, Lab Orders, and Search Terms). Explicit wording and directions were
created to guide the chart reviewers through a systematic protocol. Final variables included 61 discrete fields
with specific expected responses, and 10 descriptive fields for notes and comments as needed. These variables
included MMJ SDE documentation location and details, social history documentation, marijuana diagnoses,
documenting provider and department information, primary and secondary diagnoses at the time of MMJ
documentation, copies of the MMJ certification, relevant toxicological screen results, presence, or absence of
MMJ documentation on subsequent encounters, total EHR length, first documentation of both MMJ interest
and MMJ use, and any notable side effects (Appendix Textbox 1).

A data capture tool was initially developed in Microsoft Excel to make it easily accessible for team
members with limited data collection experience, as it does not require special permissions or training, and
template changes can be implemented by someone without specific expertise. A detailed instruction manual
with visual aids was also created to be a step-by-step walkthrough of the chart review process (for example,
"Was a marijuana diagnosis present on the current problem list? Yes or No. If yes, please list the diagnosis
name(s), ICD Code(s) and date added to the problem list in the subsequent columns. If no, please note ‘N/A’
in the subsequent columns™) (Figure 1). Thirteen of the 61 discrete fields were identified as independent
variables, some of which branching logic added or skipped whole subsections of the chart review to
streamline data collection. In addition to the Microsoft Excel tool, a REDCap (Research Electronic Data
Capture)[30,31] instrument that mirrored the Excel data capture tool was created to enter and store data in the
fields as described above and to facilitate sharing of the chart review instrument with other institutions. Once
the instruction manual and data capture tools were created, the members of the team who would be
completing the larger chart review cohort were tasked with testing the process on that same pilot subset. The
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results were compared for similarity and in instances of incongruity, edits were made to the instructions to
clarify the expected outcome.

The finalized instruction manual was then used by two reviewers to independently review all charts
(each patient chart reviewed by one of the two primary reviewers). To determine inter-rater reliability, a third
reviewer completed a duplicate review on a random subset of charts (n=30), repeating the full chart review
process while being blind to the previous reviewer’s documentation.

Statistical Analyses

Inter-rater reliability was calculated on the 30 charts reviewed by the third reviewer compared with
that of the initial reviewer (comparison charts). A standard inter-rater reliability calculation was applied by
comparing the results of each of the 61 discrete variables between reviewers and dividing the number of
congruent fields by the total number of discrete fields. As discrete responses could be affected by the
independent variables, the same calculation process was applied to only those 13 independent variables. In
both cases, range, mean, and standard deviation were calculated.

As a measure of inter-rater reliability, Cohen’s kappa calculations were also applied[32]. For each of
the comparison charts, the discrete fields of both the primary reviewer and the third reviewer were identified
as one of three outcomes: the value matched the EHR following the instructions (F), the value did not match
the EHR following the instructions (D), or the value was null (N). The outcomes of each paired response were
then combined into a two-letter label (FF, FD, FN, DF, DD, DN, NF, ND, NN). The totals of each two-letter
combination were summed across all 61 variables and 30 charts for 1,830 points of comparison. These results
were analyzed in R statistical analysis software version 3.6.0 by creating a 3x3 table of the points of
comparison and applying the Kappa.test package[33]. This yielded values for relative observed agreement
(Po), probability of chance agreement (Pe), Cohen’s Kappa (K) and p-value.

Data recorded in the chart review variables were grouped together by similar features. Descriptive
statistics were calculated for all available features using R[33], including means and ranges for numerical data
and frequencies and percentages for categorical data. Demographic characteristics of the cohort are
summarized in Table 1, features available from SDE documentation encounters are summarized in Table 2,
EHR features, including diagnostic information from the patient visit, are summarized in Table 3, and
additional chart review information is in Table 4. Because this is the first summary of MMJ SDE use in this
population, we also include breakdowns of patient characteristics separately based on biological sex
documented in the EHR.

Results

Demographic Characteristics

The cohort of 156 patient records containing the table-formatted MMJ SDE consisted of more females
(55.1%) than males (44.9%) and were on average 46.1 years of age. The average length of their EHR was 16.0
years (Table 1). Patients were predominantly white and non-Hispanic, consistent with the demographics of
this region of Pennsylvania[34]. Demographic characteristics of the chart review cohort were similar to the
larger parent SDE population and the general Geisinger patient population (Appendix Table 1).

Table 1. Demographic characteristics of the chart review cohort (n=156)

Range
X (= SD) Min Max

Age (years) 46.1 (£15.2) 20 83
EHR Length (years) 16.0 (£7.8) 1.7 33.3

n (%)
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Sex
Male 70 (44.9%)
Female 86 (55.1%)
Race
Black or African American 7 (4.5%)
White 145 (92.9%)
Undisclosed or unspecified 4 (2.6%)
Ethnicity
Hispanic 6 (3.9%)
Not Hispanic 149 (95.5%)
Undisclosed or unspecified 1 (0.6%)

EHR: electronic health record; SD: standard deviation

Inter-rater Reliability & Chart Review Completion Characteristics

Average completion time for the chart review protocol was 17.7 min (+12.4 min) per chart (n=30; the
first 15 charts from each reviewer), with a minimum review time of 6 min and a maximum of 75 min.
Standard inter-rater reliability calculations yielded a mean reliability percentage of 98.0% + 1.7% when all 61
variables were compared between the initial reviewer and the third reviewer for each of the 30 comparison
charts. When only the 13 independent variables were assessed, there was a mean reliability of 95.9% + 4.8%.
An assessment of those same 30 comparison charts yielded a kappa value of 0.97, with a 95% confidence
interval of 0.95-0.98 and a p-value of <0.001. The kappa value range is graded on a scale from 0 indicating no
agreement to 1 indicating perfect agreement. A score of 0.81-0.99 indicates near perfect agreement[32]. The
relative observed agreement (Po) was 0.98 with a probability of chance agreement (Pe) of 0.52 across 1830
points of comparison.

Documentation Characteristics

We found the SDE variables were coded in two primary locations: on the active problem list (10.9%),
and in encounter/provider notes (89.1%) (Table 2). SDE entry was largely completed by nurses and medical
assistants Fig(87.2%) and typically within primary care settings (68.6%). Licensed Practical Nurses (LPNs)
were the provider type most frequently documenting SDEs (52.6%), followed by medical assistants (21.2%),
Registered Nurses (RNs) and/or nurse practitioners (14.7%), and doctors/physician assistants (9.0%).

Overall, documentation was completed 76.6% (+ 23.7) of the time across all these elements, with
certifying provider name and location specified 61.5% of the time, certifying condition(s) listed 93.6%,
dispensary listed 87.8%, product type listed 92.9%, dose of product specified 30.8%, and active ingredient
specified in 83.3% of patients. Product type was variable with vape/vaporization identified in 45.5% of
documentation, dry leaf/flower 38.5%, and tincture/drops/oil 26.3% of the time. A given patient can use
several different products and this variability was captured in the SDE documentation, with an average of 2
product types per patient (ranging from 1-6). The active ingredient was also documented, with THC/CBD in
combination in the majority (51.3%) of products, THC only in 29.5%, and CBD only in 2.6%. Dose reported
was highly variable in terms of the form of measurement reported, with some specifying amount per day,
others specifying time to use product (i.e. vape as needed, but tincture before bed), and others listed as PRN
(pro re nata, meaning ‘as necessary’).

A physician can list more than one certifying condition as part of their MMJ registration, which would
then appear on the patient’s card. Of the 156 charts that contained the table-formatted MMJ SDE, 224 total
conditions were included, with the number of conditions ranging from 1-5 per person. ‘Severe chronic or
intractable pain’ was the most common certified condition, with 38.5% of patients having this condition listed,
followed by anxiety (37.2%) and post-traumatic stress disorder (26.3%) diagnoses. Most patients had one of
the 24 qualifying conditions, but many patients also had a condition listed that was not one of the qualifying
conditions (Appendix Table 2).
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Table 2. Medical marijuana (MMJ) smart data element (SDE) documentation

All MMJ SDE Female Male
Charts (N=156) (n=86) (n=70)
(%): x (+ SD) (%): x (+ SD) (%): x (+ SD)

SDE Completion® 76.6% (+£23.7%) 79.8% (£19.0%) 72.6% (+28.2%)

SDE Variable n (%) n (%) n (%)
Location
Problem list 17 (10.9%) 9 (10.5%) 8 (11.4%)

Encounter notes

139 (89.1%)

77 (89.5%)

62 (88.6%)

Documenting credentials

Licensed Practical Nurse (LPN) 82 (52.6%) 44 (51.2%) 38 (54.3%)

Medical Assistant 33 (21.2%) 24 (27.9%) 9 (12.9%)

Registered Nurse (RN) or CRNP 23 (14.7%) 13 (15.1%) 10 (14.3%)
Documenting department

Family Practice/Primary Care 107 (68.6%) 62 (72.1%) 45 (64.3%)

Gastroenterology 17 (10.9%) 8 (9.3%) 9 (12.9%)

Surgery 12 (7.7%) 6 (7%) 6 (8.6%)

Certifying providers or location

Included 96 (61.5%) 54 (62.8%) 42 (60.0%)

Unique, n n= 66 n= 38 n= 36
Dispensaries

Included 137 (87.8%) 81 (94.2%) 56 (80.0%)

Unique, n n=43 n= 30 n= 24
Certifying conditions®

Severe chronic or intractable pain 60 (38.5%) 36 (41.9%) 24 (34.3%)

Anxiety 58 (37.2%) 33 (38.4%) 25 (35.7%)

Post-traumatic stress disorder 27 (17.3%) 17 (19.8%) 10 (14.3%)
Product type®

Vaporization 71 (45.5%) 39 (45.3%) 32 (45.7%)

Dry leaf/flower 60 (38.5%) 34 (39.5%) 26 (37.1%)

Tincture/drops/oil 41 (26.3%) 30 (34.9%) 11 (15.7%)
Dose

Specified 48 (30.8%) 29 (33.7%) 19 (27.1%)

Unspecified 108 (69.2%) 57 (66.3%) 51 (72.9%)
Active ingredient

THC/CBD 80 (51.3%) 48 (55.8%) 32 (45.7%)

THC 46 (29.5%) 24 (27.9%) 22 (31.4%)

CBD 4 (2.6%) 4 (4.7%) 0 (0.0%)

*Individual SDE component completion that are not listed above include: Certifying condition, 93.6%; product type,
92.9%; and active ingredient, 83.3%

some patients report more than one certifying condition and/or multiple dosage products
CBD: cannabidiol; CRNP: Certified Registered Nurse Practitioner; THC: tetrahydrocannabinol
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Summary of Features of the Encounter on the date of the SDE

One of the anticipated features of the SDE for MMJ is that when paired with a problem list diagnosis,
the diagnosis and SDE would then remain on the active problem list, enabling any clinician providing care
within all departments to be immediately aware of the MMJ treatment. However, in practice, the SDE can be
added separate from a marijuana use diagnosis to other locations in the record, including social history,
encounter, and progress notes, or anywhere else in the chart that allows free text entry. We explored
documentation and diagnoses present in the record before, during and after the date the SDE was entered
(Table 3).

We found that nearly half of records (48.1%; n=75) had some sort of marijuana diagnosis listed on
their problem list prior to the SDE encounter; this diagnosis sometimes preceded the implementation of the
hospital wide SDE and/or could have been entered by a different clinician or at a different clinic. At the SDE
encounter, MMJ or other marijuana use was never a primary reason for the visit and was the secondary
diagnosis in only 17.9% of the cohort (n=28), although some listed other substance use/abuse related
conditions, including opioid use disorder, and/or alcohol-induced cirrhosis/pancreatitis a primary diagnosis.
We found that the marijuana use diagnosis remained on the problem list in 74.4% of the next completed
encounters.

Most of the primary and secondary diagnoses for the encounter where the SDE’s were entered were
part of routine care (physical exam, follow-up for history of a given disorder, and screening/lab testing), but
some of these encounters included primary diagnoses for pain, diabetes, obesity, digestive and/or cholesterol
disorders. Common secondary diagnoses also included psychiatric disorders, endocrine system and/or other
signs and symptoms not otherwise classified. Overall, this indicates MMJ use can be brought up in a variety
of contexts of a primary care visit.

The social history tab of a patient’s chart is supposed to be reviewed/confirmed at every patient visit.
Questions include ‘Do you drink? Do you smoke? Do you have any history of drug use?’. There is also some
additional branching logic that can be utilized to document more specific information in free text. Of the
chart review patient cohort, 42.3% of the patients were marked ‘yes’ for drug use at the SDE encounter, while
39.1% were marked no/never/not currently. Marijuana use, specifically, was noted in the social history of
43.6% of all records in the cohort, marked with either ‘yes’ or ‘not currently’. The information noted in the
social history tab of these patients suggests that providers have mixed perspectives on whether MMJ should
be characterized as ‘drug use’ in patient social history.

Table 3. Encounter characteristics from the SDE documentation date

All MMJ SDE Female Male
Charts (N=156) (n=86) (n=70)
Encounter Variable n (%) n (%) n (%)
Department
Family Practice/Primary Care 107 (68.6%) 62 (72.1%) 45 (64.3%)
Gastroenterology 17 (10.9%) 8 (9.3%) 9 (12.9%)
Surgery 12 (7.7%) 6 (7.0%) 6 (8.6%)
Primary diagnosis®
[200-799] 34 (21.8%) 16 (18.6%) 18 (25.7%)
[G00-G99; M00-M99] 21 (13.5%) 13 (15.1%) 8 (11.4%)
[RO0O-R99] 21 (13.5%) 15 (17.4%) 6 (8.6%)
[K00-K95] 17 (10.9%) 8 (9.3%) 9 (12.9%)
Secondary diagnosis”
[Z00-Z99] 73 (46.8%) 41 (47.7%) 32 (45.7%)
[FOO-F99] 60 (38.5%) 35 (40.7%) 25 (35.7%)
[E00-E89] 46 (29.5%) 28 (32.6%) 18 (25.7%)
[RO0O-R99] 46 (29.5%) 27 (31.4%) 19 (27.1%)

https://preprints.jmir.org/preprint/65957 [unpublished, non-peer-reviewed preprint]
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Marijuana (MJ) diagnosis
On the problem list prior to the SDE encounter

MM in secondary diagnoses of the SDE encounter

On the problem list at the next completed encounter

75 (48.1%)
28 (17.9%)
116 (74.4%)

37 (43.0%)
10 (11.6%)
61 (70.9%)

38 (54.3%)
18 (25.7%)
55 (78.6%)

“Drug Use” documentation
“Yes »

“Not Currently”
“No” or “Never”

Marijuana specified

66 (42.3%)
8 (5.1%)

53 (34.0%)
68 (43.6%)

40 (46.5%)
4 (4.7%)

26 (30.2%)
41 (47.7%)

26 (37.1%)
4 (5.7%)

27 (38.6%)
27 (38.6%)

’[E00-E89] Endocrine, nutritional, and metabolic diseases; [F00-F99] Mental, behavioral and other substance use
disorders; [G00-G99; M00-M99] Musculoskeletal and nervous system disorders; [K00-K95] Diseases of the digestive
system; [R00-R99] Symptoms, signs, and abnormal findings, not elsewhere classified; [Z00-Z99] Primary care, routine
physical exam, or conditions not otherwise noted

"Average number of secondary diagnoses per patient when present: 5.0 + 3.9 (1-18). 30/156 records did not have a
secondary diagnosis.

Summary of Additional Chart Review features in the context of the SDE (before
and after SDE documentation)

We explored each patient’s health record for additional context surrounding the SDE documentation,
including first mention of MMJ use and/or requests for information in the record (Table 4). The first record of
interest in MMJ and MMJ use was most commonly documented in primary care settings (49.4% first interest
and 46.2% first use), followed by surgery (7.7% first interest and 7.1% first use). The first record of MMJ
interest and/or use was mostly documented by physicians (39.1% in each case) and physician assistants
(20.5%/16.7%), whereas actual documentation of SDE components with more specific use information was
primarily done by clinical rooming staff. We also assessed whether urine toxicology screens had been
completed on the patient at prior visits and whether these were positive for marijuana. We found that 54.5% of
the chart review cohort had a drug screening within their health record, with 82.4% of those toxicology
screens being positive for marijuana. Urine drug screens could have occurred at any point in time in the
patient record. The presence of urine toxicology screens in most patients in this randomly selected portion of
the SDE cohort suggests that many patients were using marijuana prior to reporting the use to their doctor.
These results also suggest that the EHR may be a useful source for a future retrospective analysis of marijuana
use in patients prior to legalization in PA.

Table 4. Additional chart review data

All MMJ SDE Female Male
Charts (N=156) (n=86) (n=70)
n (%) n (%) n (%)
MM card scanned 11 (7.1%) 7 (8.1%) 4 (5.7%)
Effect or side effect specified 62 (39.7%) 34 (39.5%) 28 (40.0%)
MJ diagnosis on the current active problem list 127 (81.4%) 68 (79.1%) 59 (84.3%)
MMJ 124 (97.6%)* 67 (98.5%)* 57 (96.6%)°
Other MJ 3(2.4%* 1 (1.5%)* 2 (3.4%)"
Dx date different from SDE date 88 (69.3%* 47 (69.1%)* 41 (69.5%)*

Diagnosing department

Family Practice/Primary Care
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Surgery

7 (5.5%)*
3 (2.4%)*

5 (7.4%)"
2 (2.9%)"

Beiler et d

2 (3.4%)°
1 (1.7%)*

Tox Screens
Tox screens present

85 (54.5%)

36 (41.9%)

49 (70.0%)

Tox screens + for MJ 70 (82.4%)" 26 (72.2%)" 44 (89.8%)"
First mention of interest in MMJ
Department
Family Practice/Primary Care 77 (49.4%) 44 (51.2%) 33 (47.1%)
Surgery 12 (7.7%) 5(5.8%) 7 (10.0%)
Emergency Medicine 7 (4.5%) 4 (4.7%) 3 (4.3%)
General Internal Medicine 7 (4.5%) 5 (5.8%) 2 (2.9%)

Provider type
Physician (MD/DO)
Physician’s Assistant (PA-C)
Licensed Practical Nurse (LPN)

61 (39.1%)
32 (20.5%)
24 (15.4%)

32 (37.2%)
18 (20.9%)
14 (16.3%)

29 (41.4%)
14 (20.0%)
10 (14.3%)

First record of MMJ use
Department

Family Practice/Primary Care
Surgery
Emergency Medicine

Provider type
Physician (MD/DO)
Physician’s Assistant (PA-C)
Licensed Practical Nurse (LPN)

72 (46.2%)
11 (7.1%)
6 (3.8%)

61 (39.1%)
26 (16.7%)
24 (15.4%)

41 (47.7%)
5 (5.8%)
4 (4.7%)

33 (38.4%)
15 (17.4%)
14 (16.3%)

31 (44.3%)
6 (8.6%)
2 (2.9%)

28 (40.0%)
12 (17.1%)
9 (12.9%)

https://preprints.jmir.org/preprint/65957

*Percent is out of those with a marijuana diagnosis present on the current active problem list
®Percent is out of those with tox screens present

MJ: marijuana

Discussion

This research had several primary goals, including to determine (1) whether the SDE was consistently
capturing MMJ related information, (2) where this SDE was being used within the chart, and (3) whether the
SDE was serving its intended purpose of making the patient’s use of MMJ easily accessible and available to
clinicians across our integrated care system. We do find that customized SDE’s can be utilized for
documentation of MMJ use, and that there was reasonably consistent capture of the individual SDE fields
when in use. Overall, our results confirm that SDE’s have potential to make specific information relatively
easy to record and find for future reference. While there was variance in use across clinicians, a concerted
effort to educate clinicians and rooming staff on best practices for using the SDE may address this
heterogeneity[35]. We found that the SDE was primarily used within an encounter note, rather than as part of
a problem list diagnosis. While the presence of the SDE within an encounter note can be helpful for research
such as this, the SDE may be more useful clinically if implemented consistently as part of a problem list, so
that all clinical providers can access the information quickly as part of a new encounter.

To answer our driving questions, we developed and implemented a systematic chart review protocol.
Chart review can be utilized for many purposes, including describing symptoms and prevalence of specific
conditions[36,37], risk assessment[38], prediction modeling[39], and as the basis for informing natural
language processing and machine learning algorithms[40,41]. We and others have started to make use of more
systematic data extraction from patient charts[42]. We have demonstrated here and elsewhere[23,24] that
establishing a chart review protocol can result in a highly reliable process that allows for human
contextualization of chart information and is also scalable, with average review less than 20 minutes per
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patient. By creating the protocol with the input and guidance from clinical stakeholders, we can translate
important clinical details into a format that allows for non-experts to reliably perform the review. This point
may be important for future use of this type of chart review protocol, particularly for chart review surrounding
clinical case/control and natural language processing algorithm development[43,44]. That is, many chart
reviews are completed to inform algorithms that are designed to automatically characterize a given patient as a
case or control for a specific diagnosis (schizophrenia, for example)[45]. Validation of these algorithms
typically involve confirmation as case or control by highly trained clinicians that review the entire patient
chart[46]. Typically, additional supporting information is not recorded as part of these reviews and most of the
details and clinical expertise required for contextualization are not documented. We show that individuals
without clinical expertise can be trained in such a way to search for and identify information within the chart
that is relevant to clinical characterization. Future chart reviews that are focusing on diagnostic algorithm
evaluation may want to employ a similar process. Beyond use for research algorithms, this procedure may be
helpful for training individuals responsible for clinical documentation, such as medical scribes, as previous
work indicates wide variability in scribe note structure[47].

This work is not without limitations. We have performed this chart review on a unique population
within central and northeast PA that has sought care at an integrated health system, Geisinger. This type of
SDE documentation may not be useful if used in EHRs that are not part of integrated care settings. In
addition, the data reported here are input into the record by clinical providers and hospital staff and reported
by the patient, both of which are prone to human error. While standardization offered by features such as an
SDE can guide more consistent data entry, we cannot determine using this analysis whether all the data are
accurate, as entered. Further, chart review can be time consuming compared to more automated electronic data
extraction. While our chart review protocol attempts to implement a highly reliable process that is also
efficient, some of the chart reviews can still take over an hour for a given patient. Finally, this data extraction
and chart review focused on individuals >18 and thus does not include documentation of pediatric patients;
future work should examine whether the SDE is utilized within pediatric settings with similar fidelity.

The model of chart review described here yielded high-quality data extraction, demonstrating its
potential as a prototype for other chart review protocols. We find that the completeness of SDE fields was
relatively high and primarily completed by clinical rooming staff. This finding suggests that improving the
adoption and fidelity of SDE data collection could provide a valuable data source for consistent
documentation of an alternative treatment that is typically not tracked using a formalized drug monitoring
system. By leveraging this model of SDE documentation, insights can then be gained into the patterns, trends,
and outcomes associated with MMJ use in a clinical setting. This information can also inform the further
development of evidence-based guidelines for MMJ use and contribute to a better understanding of its
therapeutic potential[48]. Additionally, the model can be adapted to study other areas of healthcare, facilitating
the extraction of high-quality data from electronic health records, and contributing to advancements in clinical
research more generally.
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Systematic process by which reviewers identified responses and recorded data following detailed instructions on where to
search for each specific field.

e 1

[ Beviener lalermarian

I graiks W aima sy, 1OTF
Fpicisl. i Added
y "":I‘

. =,
l’f Drgarimeni Llinke Type,

Fraslder, Cibe i Mg eais
T Imagresis L ecvanicr
e o

%0 VS
¥ "

Thepartiaear [ liak To e, ;I:":Irf::.hr;nm:‘
Provider, [Hagnoso brom | *= | - k "F"':HI;.

Kacasmier 20K Daie Fredud :l'l'h'l-il'_'- r

Magr e bevin, Sooms

b .

# &
Leriifying Fravider &
VES ®  Conditkesisi, i,
Fredud [3pe D, Acifve

Nagrrdiinl, "o
o
'|'u|.i.:..1.| ol that WI%1T Thare I nrerad e B,
Lord Scansed mis S [ Leculion m the EHR

RecerdT

Nk

i d

i &
Mhas aii e il mherier W10

IHegrs=b 500 proseai an
Frabdem | o miar

A

i R
Ailitamal lalur wiatias
Firvi s S8asi Heoami

Caniphetrd Eivasaien ks

%

F

L
i 5

T berrem:
¥l pmmpleivd, # Pautive ler

Warypars T asnabiscis
% T r,

Swarch Terom:
Mariquane © apnalbis,
Canrsfinsdd, ¥V, THL,
CRE
e -

- =,
YES g Firwi Inserowi smd s Use
e A B Wi v e i T,

Derpartmsmi, Provider
|

Sympisme pedd waicd Dicis)
al sy akde ¢ drom sss

el bt miall ades Hedesasl 1a
SESLY pr pthew marjusss gsr

https://preprints.,jmir.org/preprint/65957 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Beiler et d

Multimedia Appendixes

https://preprints.jmir.org/preprint/65957 [unpublished, non-peer-reviewed preprint]



JMIR Preprints Beiler et d

Complete list of chart review variables and branching logic.
URL.: http://asset.jmir.pub/assets/44a817404b0ed4ab456a3f d560403c8a.docx

https://preprints.jmir.org/preprint/65957 [unpublished, non-peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	
	Figures
	Figure 1

	Multimedia Appendixes
	Multimedia Appendix 1



