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BACKGROUND RESULTS - Part 2

Electronic health records (EHRs) facilitate the delivery and quality of + Al 10 US EHRs had 250% concordance (range 61%-100%) with the ASTM Standard,

healthcare services. The American Society for Testing and Materials including 100% concordance by Regenstrief (RMRS) and Rochester Epi (REP). ASTM

Standard Practice for Content and Structure of EHRs E1384 (ASTM Standards marked in green (Table 1) were utilized by 275% of the 10 US EHRS, and

Standard) is one US standard for designing EHRs. The US has also Progress Notes/Clinical Course (red) was the least utilized standard (21%).

adopted a standard for EHR functionality, referred to as Meaningful Use

(MU), which promotes clinical and safety quality. As part of its 2009 Table 2 shows the MU core objectives mapped to DB fields used in B.R.I.D.G.E. profiles.

nationa' hea'th reform’ China is also deve|0ping Sim”ar EHR StandardS. This analySiS included 21 Of 23 MU core ObjeCtiVeS. MU ObjectiVeS marked in green were
utilized by 275% of the 10 US EHRSs, and those in red represent <25% utilization.

OBJECTIVE Table 2. Examples of B.R.1.D.G.E. elements that map to MU Core Objectives
Meaningful Use Core Objectives Examples from B.R.I.D.G.E.

To compare data elements and concordance with EHR data Categories in 1. Use CPOE for medication orders entered by HCP Drug Data, Brief DB Description

Chinese and US EHR databases (DBS) 2. Implement drug-drug and drug-allergy interaction checks Drug Data, Drug Additional Information, Brief DB description
Maintain 3. Active medication list, 4. Active allergy list
5. Maintain an up-to-date problem list of current and active diagnoses Diagnoses (Dx) Data, Dx: Max Codes Allowed

M ETHODS Record Demographics: 6. Preferred language, 7. Gender, 8. Race, Other Demographic Data, Gender, Race, Age, Death Recorded/Death
9. Ethnicity, 10. Date of Birth, 11. Date and preliminary cause of death Certificate
® H H H Record: 12. Height, 13. Weight, 14. Blood Pressure, 15. BMI (with Physical Exam Findings, Behavioral Data

BRIDGE TO DATA (Www.brldqetodata.orq) Isa cen?rallzed . calculation), 16. Growth chart for children, 17. Smoking (age 2;’2 yrs)

Compendlum Of pOpU|atlon healthcare DB proflles WOf'dWIde that UtlllzeS 18. Report hospital clinical quality measures Brief DB Description, Data Validation

standardized data fields to describe the types of information captured 19. Implement 1 clinical decision support rule for high priority condition & | Brief DB Description

within a DB, including EHRs. track compliance
20. Capability to exchange key clinical information among patient's HCPs |Brief DB Description, DB Linkage Capabilities, Access to Med Records

1. EHRs were identified by the following criteria (Figure 1) 21. Protect electronic health information (via certified EHR technology) Brief DB Description

Database Type = Lonqitudina[ population database and EHR, [22. Provide patients with copy of their electronic health information] N/A
OR Database Source = EHR/EMR: [23. Provide patients with their discharge information] N/A

AND Country = China or USA.
y = A8 or Zom Adoption of the MU core objectives was incomplete by EHRs in both countries:

2. Searqh resultg were screened fgr iqclusion/exclusion criteria. » Only 3 US EHRs had 250% concordance (range 29%-62%) with the MU core objectives
Inclusions: China or USA coordinating country (RMRS 62%, REP 57%, and MedMining 52%). The objectives most utilized by US EHRs
Exclusions: Other DB types, such as registries were Active Medication and Diagnosis lists, and Demographic data (Gender,

Figure 1. Search Strategy on B.R.I.D.G.E. TO DATA® Race/Ethnicity, and DoB). Some objectives were not followed by any of these EHRs:
Preferred language, Reporting hospital clinical quality measures, Clinical information
Hy Prot exchange, and Protecting e-health information.
3 T » The Shanghai FDA Hospital Medical Record DB had only 33% concordance with MU core
Glossar objectives. As MU objectives are evolving, they are not fully implemented in China yet.
— Cross-country comparisons showed that US EHRs currently capture more details on death,

Database Source:

behavioral, and drug manufacturer data (Table 3).

Table 3. Excerpt from B.R.1.D.G.E. TO DATA® Comparing Data Elements in 2 US EHRs
and 1 Chinese Medical Records DB

hi

From date:
rms (in structured studies, e.0., case control studies, clinical trials) 1

To date:

Shanghai FDA Hospital Medical Record Database

FIELD NAMES MedMining (formerly Geisinger) (USA) Regenstrief Medical Record System (RMRS) (USA)

(CHINA)

Population Type: - None -

Brief Database Description | The Shanghai FDA Hospital Medical Record DB is part of the | MedMining licenses custom, de-identified, EHR-based data | The Regenstrief Medical Record System/indiana Network for Patient
Shanghai Drug Monitoring and Evaluative System (SDMES),  [extracts. Representing both inpatient and outpatient Care (RMRS/INPC) is an EMR system containing data since 1972.
Nition Against Original So RePRD) ¢ a muifunctional evaluation and surveillance system initiated [ settings, from primary to specialty care, the database Hospitals include Eskenazi Hospital and others have been added over
Access to Medical Records: |~ Nors - Researct by the Shanghai Center for ADR Monitoring in 2001. The DB |includes a lot of standard data routinely captured at point- |the years. By early in the decade of 2000-2010, data from ERs of the 5
Quebec F contains inpatient data from 10 hospitals in Shanghai and of-care. Specialty data are found in areas of Oncology, major hospital systems, accounting for more than 95% of emergency
(Canada) includes demographic, clinical, diagnostic & icati Cardiology, Geriatrics, etc. visits, in Indi lis were to the
Reset information. MedMining licenses medical, hospital, and pharmacy Additionally, the RMRS/INPC currently allows emergency depariment
(GHPy s T e  riepating hosphats. Note: Paper ahars e sl sed rsome.
locations in Indiana.
3. Relevant elements from China EHR standards’, US ASTM Standard?, e IR | iacal and Praimacy Insrancs Clans, npaitonly | oo, paont an npaint | iaqeal Records, uipaient and inpatint o L e
. . 2 . . Database Source | (Electronic) Medical Records Electronic Health Records EMRs, Medical Insurance Claims, as well as other data sources
and MU core objectives? were mapped to 21 DB field in B.R.I.D.G.E. e Sl e e
Patient Type | Inpatient Inpatient and Outpatient Inpatient & Outpatient, Emergency Room (ER/ED), Homeless Clinics,
4_ EaCh selected prof”e (|e US/Chinese EHRS) was manua”y Compared to Emergency Room Mental Health Sites, Wellness Centers, Public Health Dept., etc.

K . . i i . Database Population Size | <0.5 Millon (~496,780 inpatient cases through 2011) 1 -5 Millon (1996-2012 = 3.9 Millon distinct patients in DB; [ - 20 Milion - RMRS/INPC has >10 millon unique patients with >2
thelr respechve natlonal EH R standards and M U core objectlves (Range) 2004-2012 = 1.36 Million distinct patients in DB.) ?;Ill)lg?‘sobservanons, >35 million full text reports, >140 million radiology
Concordance to each standard was calculated as: . ' ot Pattrie Y- D03 and Gonde Dt ro provie: Breakionn oy ag Yo - Suren goprondots Yooy

%Concordance = 100 x (Total standards met / Total standards in analysis). o o j::fj;;/‘;'Q”m:d‘:ije‘;;jd; T S LR

5. A data structure comparison was done between US and Chinese EHRs. . ;\vai?a?ﬁifif;’,li‘;: Yeu - Fordeaths that oceur at e hospra e et Cortcnto are avataple | ) e e el (:8235?'"é‘;lli‘ﬁzn?i‘;”‘wiﬁif‘s“::fﬁ:!?Li.‘;??e‘c"j..'i‘iii“:.féf:m
ertificate / Autopsy Info ; also to some extent from hospitals
Other Demographic Data | Yes - Occupation, marital status Yes - Employment Status, Median Income by zip, Tobacco |Yes - Medical Insurance type - for some RMRS/INPC institutions;
Status, Allergies, Inmunizations, Marital Status, Religion, |Patient residence information; For pediatrics, informant is mentioned
Social History, Parent Linkage (i.e., parent, guardian).
R E S U LTS - Pa rt 1 Physician ID [ No - Physician name may be recorded in the original EMR, [ Yes - De-identified unique ID per physician is recorded Yes - Physician name is recorded
but not always available for review to researchers
e . Diagnosis Data | Yes Yes Yes - Inpatignt diagnoses [admil/qischgrge notes, nurse call center
+ The initial search yielded a total of 112 (48%) out of a total 233 DBs T e e I T o(ogy
profiled in BR|DGE Further SCfeening Of the 1 12 prOﬁleS |ed tO the Phy:lag:n:seslco:ed :es. documented as text in Chinese (not standardized) :es, \([::)-9;:: I :es-ig.‘ Loca! Ri::sme«wde:::lm:cm ,CET::ﬁHL7;\:INC®
K . ical Examination | Yes ‘s - Discrete and non-discrete dat es - For some institutions - e.g., Vitals, General Condition, Abdomen,
exclusion of non-US/-Chinese DBs (40’ 36%) and non-EHRs (61 ; 54%) Birth DelectF(I:::::: Yes Yes - Child data can be linked to mother data; Cancer data cz:ijﬂ:o::::::J:j::m;::uefem data; Cancer data available via
+ The final study set included 1 Chinese (Shanghai FDA Hospital Medical fectious Pisease Data e mire a5 tois, e oo oo avatale | Iocion wi T5 upon dscherge (o = g hame. o o
Reco rd D B) a nd 1 0 U S E H Rs . i Yes - O i exposure Yes Yes - At some sites Allergies recorded; exposures related to Dx
Behavioral Data Elements |No Yes - Smoking; alcohol use Yes - Some sites record this data, including for pediatric patients
Table 1 ShOWS elements from US and Chinese EH R Standards mapped to Procedure Data | Yes, documented as text in Chinese (not standardized) IYCe[s)Lgrocedurs data are recorded using CPT-4, HCPCS, :se;,gsfgzgtlitg?giﬁﬁr:rga;lri‘;r:yzzfsdures and Imaging data
DB fields used in B.R.1.D.G.E profiles. This analysis utilized 18 of the 19 Laberatery iformation| Yoo FTior o o | oy Alorsio o madors oo
ASTM Standard and 23 of the 25 Chinese standards. EHR standards gy oot S Pamey reperes o
marked in green Were utilized by 275% of the 1 0 US EH RS, and those in Drug Data :::lnzﬁ?::m,is?;idﬁx:m also available on Chinese ;ﬁ;;;?:‘np;m" &O.TC.. Data are.alsol available on lllicit, ;reessczsls:"rlsp:o"r:‘:nozﬁagnrg?"Igjilgi:mz ;e;r:;;t:;n all
redr eprese nt <25% utilization. Drug: Manufacturer |No Yes - For some medistions tracked using bar coda system [ Yes - For some insttion brand niame s included. 50 maracturer
. Type of Cost Data| Yes - Billing and Payment Yes - {\clua.ll encounter-level, provider, hospital, medication Y_e_s - Inpatient charges captured from hospital's case abstract and
Table 1. B.R.1.D.G.E. Elements Mapped to US & China EHR Standards S e e s |1 S S et S o e o
Access to Medical Records | Yes - Medical records available through DB Manager Yes - Available via licensed de-identiied data extracts | Yes - Upon submission of request and approval
Segments of US ASTM E 1384 Standard Toghli-:: eEIH?:‘a Grouzs)of Examples from B.R.I.D.G.E. Linkage to Other Databases | Yes - Through unique patient ID, Iink:ge 0 1) Eld:rly No Yes - D:am certificate irworr:aﬁon availa:)s via linkage to Indiana State
1. Demographic/Administrative 1. Demographics Age, % Age Group, Gender, % M/F, Race, ﬂf’;;‘;?,‘,‘;”{,’;f:ﬂ;”g’;};gg . and 2) Spontaneous (ADR) Department of Health & other sources (SSA)
[2. Legal Agreements - N/A] 2. Contact person Geography, DOB, Sociodemographic, Death Sponsoring Government [ Shanghai Food and Drug Administration (SHFDA), and Not applicable Various, including NLM / NIH & AHRQ
3. Address ‘Agency | Shanghai Municipal Science and Technology Commission '
4. Medical insurance
[5. Document identifier - N/A] LIMITATIONS: This analysis was a limited EHR sampling using DBs currently profiled within
3. Provider/Practitioners 6. Healthcare practitioner Physician ID, Physcian Specialty, Pharmacy ID, . . .
7. Healthoare insttution Domographic, Physician Iefitaion B.R.I.D.G.E. TO DATA®. More profiles of data sources are continually being added to
4. AdministrativelDiagnostic Summary 8 Diagnosis Diagnosis (Dx) , Birth Defects, Cancers, B.R.I.D.G.E. Future analyses can provide a more fair comparison. For some EHR and MU
9. Four Diagnostic methods in Traditional Infections . . .
Chinese medicine standards, exact mapping to DB fields in B.R.I.D.G.E. could not be done.
[10. Senvice object identifier - N/A]
5. Chief Complaint Present lliness/Trauma Care |11. Chief complaints Dx Coded, Dx Dates, Dx Max Codes Allowed,
6. Scheduled Appointments/Events 12. Event summary Medical Hx, Family Hx, Pregnancy,
7. Problem List 13. Encounters/episodes notes Environmental Exposures C 0 N C L S I 0 N S
8. Progress Notes/Clinical Course 14. Present illness history
9- Exposure to Hazardous substances % Hospital & physician conformity to EHR MU standards is important to enhance
10. Assessments/Exams 15. Physical exam Physical Exam Findings, Death . . . . . . .
11. Disposition 16. Assessments certificate/Autopsy info, Discharge, Death interoperability & patient safety, especially in large, heterogeneous nations as US & China.
17 Specifo exam EHR standards are in development worldwide, including China. While many Chinese hospital
12. Family/Prenatal/Cumulative 18. Past medical history Behavioral . . . . . . . .
Health/Medical/Dental/Nursing History EMR DBs exist, medical informatics expertise is required to transition from text to coded data.
13. Procedures 19. Procedures Procedures Coded, # Procedure Codes, i i 1 1 i
e et Plon and Ordere 20, Nureimg sonice P In this analysis, B.R.I.D.G.E. served as a tool to categorize data fields used in EHRs and
2 et e e identify additional fields to complement China EHR standards.
15. Diagnostic Tests 23. Lab data Lab info % One (1) Chinese & 10 US EHRs generally conformed to their respective national EHR
19 egeaons 24 Medications e e s ot ocme e sl | | standards, while adoption of MU core objectives was much lower. This is expected as China is
18. Therapies o Max Sodes Alowed, Priman/iSecondary Fx || | currently in their 2010-2016 EHR “preparation/trial phase.” Exchange of clinical information, a
19. Financial 25. Financial information Cost, Denomination, Type of Cost data, key MU ObjeCtive, was miSSing in a” EHRS Th|S anaIySiS aISO ShOWed that US & Chinese
e THTR— - oo _ S”":gatf Lot Bate :j"k S EHRs differed on level of detail captured for death, behavioral, and drug manufacturer data.
e s largely conformed to their respective country’s standards: B.R.I.D.G.E. serves as a guide to help EHR developers identify and standardize categories of
* The Chinese EHR utilized 96% of the China standards. medical data that would facilitate global comparisons and coordinate transnational studies.
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