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Abstract. Rapid increase in abuse and overdose of controlled substances was 
the main driving force of implementing Prescription Drug Monitoring Programs 
(PDMP). We aimed to describe how the integrated Indiana’s PDMP 
(INSPECT) data into an electronic health record (EHR) can improve clinical 
workflow within an emergency department (ED). After integration, upon 
patient arrival into the ED, a PDMP report containing history of dispensed 
schedule II-V medications is retrieved and stored in the patient’s medical 
record. The evaluation of the new system among physicians showed high 
satisfaction of having access to the patients’ medication history through the 
existing EHR. We show that the PDMP data was easily accessible and more 
informative in the new integrated system. The PDMP report alters the pattern of 
prescribing narcotic medications to patients. In conclusion, enhancing workflow 
through PDMP reports integration with the patients’ EHR is valued by the 
clinicians and reduces the number of narcotic prescriptions. 
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1 Introduction 

Since early 1990s, prescribing opioids for chronic pain treatment has been widely 
accepted in the United States [1]. Endorsed by a report from Centers for Disease 
Control and Prevention [2], sales of opioid analgesics increased four times in the 
recent decade. Merely in 2010, 7.1 kg opioid analgesics per 10,000 people were sold 
in the United States equal to prescribe every adults in the United States with “5 mg of 
hydrocodone every four hours for one month” [2]. 

Along with the increase in the sale, the death from drug overdose has reached the 
epidemic level in the United States [3-5]. It has become the second principal cause of 
unintentional injury deaths after car accidents [2]. Opioid analgesics were responsible 
for more unintentional overdose deaths compared to the deaths from cocaine and 
heroin together. The severity of the situation in 20 states (e.g., Ohio) is such that the 
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deaths from unintentional opioid overdose have exceeded deaths from motor vehicle 
accidents. 

To respond to the epidemic situation of substances abuse, 44 states have 
established prescription drug monitoring programs (PDMPs) in recent years to collect 
and monitor prescribing, sale, and dispensing of controlled substances [6]. PDMPs 
have promoted patient care by reducing the supply of excess or misprescribed opioids 
leading to lower probability of abuse [7-9]. PDMP reports give physician a better 
image of patient’s behavior of controlled substances use not only before starting 
chronic opioid therapy, but also during the treatment. Physicians recognize the patient 
is at risk of abuse based on the pattern of previous physicians and pharmacies visits, 
amount of prescribed controlled substances (opioids, sedatives, stimulants), and 
number of overlapped opioid prescriptions.  

Indiana’s PDMP, called INSPECT (INdiana Scheduled Prescription Electronic 
Collection & Tracking), is one of the first of its kind that tracks outpatient dispensed 
schedule II-V controlled substances statewide. INSPECT covers over 1,700 
pharmacies across the state providing about 12 million medication records per year. 
Each pharmacy in Indiana State has to report dispensed prescribed controlled 
substances (schedule II-V) for Indiana residents to the INSPECT system within seven 
days [10].  

Despite the usefulness of PDMPs, physicians are not interested in using the system 
[11]. PDMP data is accessible through a web portal that requires additional time to 
find an open workstation, recall credentials for system access, and having available 
patient demographic information to retrieve the report. To make PDMP data more 
accessible to the physicians, the Office of the National Coordinator for Health IT 
(ONC) has sponsored pilot programs to test the effects of expanding Indiana and Ohio 
states PDMP utilizing health information technology (HIT). In this paper, we describe 
integration of INSPECT with an emergency department’s (ED) management system 
at Wishard Hospital in order to increase utilization of INSPECT reports. We also 
performed empirical research to evaluate effectiveness of the new integrated system. 

2 Integration 

Wishard Memorial Hospital, Indianapolis, Indiana is a Level 1 Trauma Center and 
tertiary referral center. There are over 108,000 emergency visits annually. Before 
implementing direct access to patients’ history of prescribed controlled substances, 
physicians had to switch to Indiana’s PDMP web portal, query patients’ history, and 
prescribe narcotics based on the INSPECT data. However, since integration of 
INSPECT system into Indiana Network for Patient Care (INPC), the largest health 
information exchange in Indiana, the physicians have had real-time access to patients’ 
INSPECT report through CareWeb, Wishard’s ED electronic health record (EHR) 
system. 

To perform the integration, the current connection between INSPECT and 
prescription monitoring program interconnect (PMPi) was used, through which 
INSPECT retrieves patients’ data from other states.  
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Once a patient checks in ED, the registration application (McKesson) generates a 
Health Level 7 (HL7) ADT-A04 (patient registration) message. The INSPECT 
message processor module, which monitors ADT message, extracts the patient’s 
name, birth date, sex, and medical record number from PID segment of the message. 
In the next step, Regenstrief Institute, the responsible entity for maintaining EHR 
system at Wishard Hospital, sends a request to PMPi using a HTTP POST operation. 
The query has two parts. One part is encrypted that identifies the patient. The other 
unencrypted part indicates which state is doing the query, which state is being 
queried, and who specific provider requested the medication history. In our case, it is 
not an individual provider, the hospital system acting as a provider. The message is in 
eXtensible Markup Language (XML) format in conformity with national PMIX 
(Prescription Monitoring Information eXchange) architecture. Once the PMPi 
interconnect hub validates that the particular requesting node is configured to make a 
request from INSPECT system, the Indiana’s PDMP matches the supplied 
demographics against its known patients. If there is a match, the patient’s history of 
prescribed controlled substances is returned in PMIX format to Regenstrief server. 
Then, it is sent to Wishard Hospital’s repository to populate the clinical record via a 
simple HL7 message enclosed INSPECT report (Fig. 1 and Fig. 2). 

 

Fig. 1. Integrated workflow diagram. 1) Upon patient check-in, a request for patient’s 
controlled substances history is sent to CareWeb. 2) CareWeb queries PDMP data from PMPi. 
3) PMPi sends the request to INSPECT. 4) INSPECT responds with a PMDP report. 5) PMPi 
transfers the information to CareWeb. 6) CareWeb formats and stores PDMP report in EHR to 
be reviewed by physicians. 
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Fig. 2. A sample INSPECT report 

3 Evaluation of Effectiveness 

We developed a survey in collaboration with other providers at Wishard hospital to 
evaluate effectiveness of the new integrated system on clinical workflow at ED and  
 

 

Fig. 3. A screenshot of CareWeb. “INSPECT Drug Report” link is accessible at the bottom left 
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physicians’ behavior of prescribing opioids. The survey was designed to take less than 
one minute to fulfill. From July 9, 2012 to November 30, 2012, the physicians at 
Wishard Hospital’s emergency department had access to the new INSPECT report 
delivered through the EHR interface (CareWeb) by clicking on a provided link only 
shown to physicians (Fig. 3). Providers were asked to answer to three optional 
questions after retrieving reports (Table 1). 

Table 1. The survey to evaluate effectiveness of the new integrated system 

Question Possible answers 
Was there information in the 
INSPECT report that you were not 
aware of? (Select one answer) 

Yes 
Somewhat 
No 

  
Will the INSPECT report modify 
your prescribing behavior? (Select 
one or more answers) 

Yes, I will reduce the number of pills I prescribe. 
Yes, I will reduce the number of prescriptions I write. 
No, there will be no change in my prescribing 
behavior for this patient. 
Yes, I will increase the number of pills I prescribe. 
Yes, I will increase the number of prescriptions I write. 

  
Did you find the INPSECT data 
easier to obtain through CareWeb? 
(Select one answer) 

Yes 
Somewhat 
No 

4 Results 

Through the integrated system, CareWeb successfully accessed PMPi hub upon 
patient arrival at ED, retrieved INSPECT report, and stored a printable Portable 
Document Format (PDF) format of the report in EHR. Physicians could access 
patients’ INSPECT report by selecting the provided link on patients’ profile in 
CareWeb. 

Over the five-month study, 488 providers accessed 3540 INSPECT reports through 
CareWeb that shows significant increase in number of providers contrary to previous 
nonintegrated system. Providers who retrieved the reports completed 866 surveys 
through the study. Ninety-eight percent (N=831) of the respondents indicated that 
having access to the PDMP data through the existing EHR was much easier to use. In 
addition, 85% (N=815) found information within the report that they were unaware of 
previously. In response to the question whether INSPECT report changed their 
narcotics prescribing pattern, 58% (N=455) of answers indicated reduction and 6% 
(N=50) specified increase in either number of prescriptions or number of narcotic 
pills prescribed, whereas 36% (N=280) of respondents stated that the PDMP data did 
affect their planned prescribing manner. 
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5 Discussion 

Through this pilot study, we introduced an integrated EHR with PDMP administration 
system that successfully provided the physicians at Wishard Hospital’s emergency 
department with immediate access to patients’ history of controlled substances use. 
According to the providers, the integration could improve clinical workflow at 
emergency department and had effects on their planning for prescribing narcotics to 
patients.  

The integration of EHR with PDMP not only brings convenience for the 
physicians, but also improves workflow. Centers for Disease Control and Prevention 
[12] reported that the demand for opioid analgesics at ED has increased severely in 
recent years. This increase in the requests amplifies the problem of identifying opioid 
abuser patients because checking patient’s PDMP data is a time-consuming task 
causing suspension in clinical workflow. Most participant physicians (98%, N=831) 
found the new system easy to use and fit with clinical workflow at emergency 
department. The new integrated system facilitates providers’ access to patients’ 
history of controlled substances that help physicians rapidly and accurately identify 
abuser patients who visit emergency department requesting opioid analgesics.  

In addition, the new formatted PDMP report led physicians to make a reasonable 
decision about prescribing opioid medications to patients. In more than half of cases 
(64%, N=505), physicians stated that accessing to the PDMP data changed their plans 
to prescribe narcotics for patients either increased or decreased prescriptions. On the 
contrary, physicians did not change their decision in 36% (N=280) of cases. This 
might be because the PDMP data endorsed physician’s perception or could not 
provide enough evidence that the physician changes the prescription plan. Therefore, 
in accordance to other studies [13,14], PDMP reports alters medical practice by 
assisting providers to find doctor shopper patients to make the most appropriate 
decision regarding prescribing opioids. 

6 Conclusion 

Improving delivery of healthcare data within the existing workflow has tremendous 
payoffs. Integrating available EHR with PDMP data could ease of use, access to 
information that was previously unknown, with reduction in opioid prescribing. One 
of our physicians provided this comment: “I have to say that this is probably one of 
the more genius moves of the 21st century... having easy access to INSPECT without 
going to a totally different website and have it pop up instantly has taken a lot of time 
off of decision making for me.” 

The authors greatly acknowledge Mark Tucker for his contribution to this paper in 
particular describing the integrated system workflow. 
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