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Abstract 

 Adverse drug events, or unintended and dangerous drug effects, impact millions of people in the 

United States each year. Our goal was to increase the efficiency of adverse event case report processing 

at the United States Food and Drug Administration using business process improvement methods. 

Information was collected from shadowing and surveying staff, conducting interviews, and participating 

in meetings and presentations.  Our recommendations focused on improving consumer education 

resources, enhancing the data entry user interface, utilizing new and existing metrics, and ultimately 

decreasing total report processing time and cost while considering the needs of the system’s 

stakeholders. 
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Executive Summary 

Project Background and Goals 
Adverse drug reactions (ADRs), or unintended and dangerous effects that a drug may cause, 

pose a significant threat to public health, causing thousands of cases of illness, injury, and death each 
year. These reactions account for 3-7% of hospitalizations (Smith Marsh, 2016) and approximately 
100,000 deaths annually in the United States (Ferner, 2016). As the country's regulatory authority for 
human drugs, the United States Food and Drug Administration (FDA)'s mission includes monitoring 
these products for adverse events (AE), or potential ADRs. The FDA collects adverse event case reports 
through phone, mail, fax, and online submissions in order to monitor drugs for suspected adverse 
reactions. The overall number of adverse event reports that the FDA receives has quadrupled in the past 
ten years, reflecting an increase in reporting as well as increased drug approvals and usage. The FDA 
expects to receive over 1.8 million reports in 2016, up from 470,261 in 2006 (USFDA, 2015, November 
24), as shown in Figure 1 below.  
 

 
Figure 1: The number of adverse event reports received by the FDA from 2006-2016 

 
The FDA collects information about adverse events using the FDA Adverse Event Reporting 

System, or FAERS. FAERS involves collecting and processing reports from drug manufacturers 
electronically (mandatory reports) or from consumers and healthcare professionals (voluntary reports) 
through MedWatch forms. Safety Evaluators, typically licensed pharmacists, use the FAERS database to 
detect adverse drug reactions and propose regulatory action, such as labeling changes. While 96% of 
reports are submitted to FAERS electronically by manufacturers and do not require any processing, the 
FDA sends the rest—over 100,000 in fiscal year 2016—to a group of contractors, called the FAERS Data 
Management Program (FAERS-DMP), for triage, data entry, medical coding, and quality control.  

This project was intended to assist the FDA Center for Drug Evaluation and Research (CDER)’s 
Office of Surveillance and Epidemiology (OSE) to monitor and assess marketed drug safety by improving 
the processing of adverse event case reports. Components of existing business process improvement 
(BPI) methods were applied to the system to identify and address delays and inefficiencies.  
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Methodology 
The four main objectives we established for the project were: 

1. To understand and map the current process for submitting and recording MedWatch reports into 
the FAERS database.  

2. To understand the stakeholders’ needs and goals for improvement.  
3. To compare the current system for processing AE case reports with case report processing 

systems used by other FDA centers. 
4. To develop recommendations for increasing the overall efficiency of AE data processing utilizing 

BPI methods. 
 
We began by researching both the process of submitting an adverse event report as well as what 

happens after it has been submitted through the MedWatch program. We conducted interviews with 
project leaders and shadowed data entry staff to fully understand how the system works from start to 
finish. We also attended meetings and presentations so that we could meet the people behind the 
process and collect important statistics and data. More information was needed in order to understand 
the intricacies of the process, especially from a data entry point of view, so we developed a survey to 
determine how satisfied the data entry staff were with the software systems they work with and what 
improvements they thought would make their jobs easier. Their responses were coded to find common 
factors in the data. Afterwards we visited the FDA’s Center for Devices and Radiological Health (CDRH) 
and the FDA’s Center for Tobacco Products (CTP) so that their report processing systems could be 
compared to FAERS-DMP. Once we had gathered all of our information, we performed a strengths, 
weaknesses, opportunities, and threats (SWOT) analysis on each step of the process to determine 
inefficiencies and identify where we could make recommendations.  

 

Results 
  From the information collected through various conversations, interviews, and job shadowing, 
we created a process map, shown in Figure 2 below. This shows the current steps a voluntary report 
goes through to get from a consumer or healthcare professional to the FAERS Business Intelligence 
Solution (FBIS), the interface that Safety Evaluators use to view reports. The process map shows the 
steps that occur in each of the two software systems used, FLARe (First Look at Reports) and FAERS. 
Initial data entry and triage of reports takes place in FLARe, while full data entry, quality control, and 
medical coding are done using FAERS. 

Analysis of the survey, interview data, and observations revealed five major issues the data 
entry staff experienced: difficulties with the optical character recognition (OCR) software, field 
placement problems in the FAERS software, inconsistent field size and fonts in the FAERS software, 
resolution of report images, and difficulty reading handwriting on paper and fax reports. Comparison of 
the CDRH and CTP programs to FAERS-DMP provided information about typical FDA report processing 
systems. Each center’s program consisted of the same basic steps of triage, data entry, quality control, 
and database submission, despite using different software and having very different contractual 
requirements and forms to process. SWOT analyses were performed on the MedWatch forms, the 
FLARe system, and the FAERS system, combining our data collected from survey responses, research, 
interviews, and job shadowing. 
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Figure 2: Current Process Map for Voluntary Adverse Event Reports 

 

 
Recommendations 
 
We recommend that the FLARe and FAERS user interfaces be updated based on data entry staff 
feedback. 
 Based on the feedback from data entry staff, we compiled a list of user interface 
recommendations to be implemented into the FLARe and FAERS systems.  Making the FLARe and FAERS 
software more user-friendly and conducive to data entry and other FAERS-DMP tasks, as detailed in this 
report, would decrease processing time. Reducing the amount of scrolling and tab switching performed 
by DDE, for example, by just 30 seconds for each report, would save over 400 hours per year. 
 
We recommend combining the FLARe and FAERS software into one system. 
  Currently the data entry process is done in both the FLARe and FAERS software with the total 
disposition process from FLARe to FAERS taking 84 minutes, shown in Figure 3 below. Performing all 
data entry tasks in one system would eliminate the need for this step. Also, since all the tasks would be 
in one system, only the Case ID Number would need to be used to track reports and an 
acknowledgement step would be eliminated between Detail Data Entry (DDE) and Triage. Reports would 
also be easily sent back to FLARe from FAERS for corrections.  
 

Current Process Map for Voluntary Adverse Event Reports
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Figure 3: The process for transferring forms from FLARe to FAERS 

 
We recommend that the FLARe optical character recognition (OCR) software be replaced. 
  Every Registration and Triage staff member that responded to the open response questions of 
our survey had issues with the OCR software and either wanted OCR to be removed or disabled entirely 
for a particular report. Registration staff also reported that using OCR sometimes requires more time 
per report to correct mistakes and incorrect data fields than if OCR weren’t used at all. In order to 
increase the efficiency of staff and lower the amount of time spent per report, the FDA might consider 
replacing the OCR software or allowing staff to choose whether or not OCR is used on an individual 
report or on specific fields. 
 
We recommend that detailed data entry (DDE) staff be moved from FAERS to FLARe 
 The FAERS software fields are currently in a different order than information is presented on 
MedWatch forms. This requires staff to scroll through forms and jump between tabs in FAERS to input 
and validate data, which is inefficient. Having the fields in the same order as the forms present would 
allow staff to work faster. Unlike FAERS, the FLARe data fields are set up to align with MedWatch 
reports. If DDE was moved to this software, staff would not have to spend as much time switching 
between fields and tabs, so they could get reports done seconds or minutes faster. When multiplied by 
the number of reports received per year, even one minute saved per report becomes a significant 
processing time decrease. This recommendation is a short-term alternative to combining FLARe and 
FAERS, which would be designed with a field layout matching the MedWatch forms. 
 
We recommend that the FDA provide consumers with a more easily accessible FAQ on how to fill out 
MedWatch forms.  
 Data entry staff have indicated that consumers commonly fill out forms incorrectly due to 
misinterpreting instructions or not understanding a question, requiring staff to correct consumer 
mistakes. One potential solution to this problem would be to have an easily accessible FAQ online or on 
paper for consumers to use. Additionally, more detailed instructions could be placed directly on the 
MedWatch forms next to each question, giving the user more information without requiring them to go 
through the FAQ, saving them time and increasing the likelihood of them filling out a form accurately.  
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We recommend user-end system monitoring.  
 Currently, FAERS-DMP managers are unable to monitor the status of the FAERS servers. Since 
the vast majority of mandatory reports come in through electronic submission, and all reports are 
processed electronically, knowing immediately if the server is encountering an issue may mean hours of 
saved time in the event of a crash and prevention of a case backlog being created. 
 
We recommend using existing metrics to benchmark future performance.  

Existing statistics—such as average processing time per report for each department, total 
processing time of one report, cost per report type (mail, fax, or online) per department, total operation 
costs, number of reports received daily, and the number of reports completed daily— can be used in the 
future to provide useful benchmarks and evaluation of system changes. 
  
We recommend surveying employees routinely to use the collected data to help guide future system 
improvements.  
 Surveys resembling the one we conducted would provide useful information on potential 
system improvements and employee satisfaction. Comparing survey data before and after a large 
system update could provide insight on how successful the changes are.  
 
 

Conclusions 
This project was able to produce several recommendations for increasing the efficiency of 

adverse event report processing through the FDA’s FAERS Data Management Program. Increased 
efficiency will allow the program to better respond to the expected increase in the number of reports. 
Most importantly, faster processing of reports could allow potentially dangerous adverse events to be 
reviewed by Safety Evaluators sooner. Our recommendations focused on improving consumer education 
resources, enhancing the data entry user interface, utilizing new and existing metrics, and ultimately 
decreasing total report processing time and cost while considering the needs of the system’s 
stakeholders. The main recommendation of using a combined software solution would reduce 
processing steps, thereby reducing the time and cost needed per report. Software recommendations 
were designed with the goal of making employee’s jobs easier and more efficient. In addition to 
implementing our recommendations, OSE may implement continuous improvement, a step often 
included in BPI, to develop more recommendations for FAERS-DMP in the future. This can be aided by 
the use of staff surveys, as we found this method of data collection to be beneficial for developing 
potential system improvements. Lastly, a more in-depth study of CDRH, CTP, other FDA centers, and 
possibly other agencies’ case processing systems could further identify best practices in report 
processing.  
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1. Introduction 

Adverse drug reactions, or unintended and dangerous effects that a drug may cause, pose a 

significant threat to public health, causing thousands of cases of illness, injury, and death each year. 

These reactions account for 3-7% of hospitalizations (Smith Marsh, 2016) and approximately 100,000 

deaths annually in the United States (Ferner, 2016). They also injure about 1.5 million people per year at 

a cost of nearly $3.5 billion (Craigle, 2007). As the country's regulatory authority for human drugs, part 

of the United States Food and Drug Administration (FDA)'s mission is to monitor drug products for the 

adverse drug reactions that have a large impact on our nation's health and healthcare system.  

Within the FDA, the Office of Surveillance and Epidemiology (OSE) is tasked with performing 

pharmacovigilance, the detection, assessment, understanding, and prevention of adverse drug reactions 

(Sakaeda, Tamon, Kadoyama, & Okuno, 2013). OSE detects these reactions by having licensed 

pharmacists, called Safety Evaluators, monitor MedWatch forms entered into the FDA Adverse Event 

Reporting System (FAERS).  MedWatch is the system through which adverse event (AE) reports are 

submitted by patients, healthcare professionals, pharmaceutical companies, and manufacturers. 

MedWatch forms are processed by the FAERS Data Management Program (FAERS-DMP) before they can 

be viewed by Safety Evaluators, who review the reports when scientifically determining whether an 

adverse event is truly caused by a drug, requiring regulatory action such as a labeling update. FAERS 

processed about 1.7 million reports last year (De & Sahoo, 2016) and is expected to receive over 1.8 

million reports in 2016 (Eley, 2016, Oct. 25).  In order to be accessible and convenient, MedWatch 

accepts reports by postal mail, phone, and fax in addition to an online form. Accepting these various 

types of submissions requires staff to manually process the reports.  

While 96% of reports are submitted electronically by manufacturers and do not require any 

processing, the FDA sends the rest—over 100,000 in fiscal year 2016—to a group of contractors for 

triage, data entry, medical coding, and quality control. It currently takes about 6-7 days for paper 

reports to become available to FDA Safety Evaluators (Eley, 2016, Nov. 30). This processing time 

represents almost a week where other patients could be experiencing the same adverse event without 

warning, as an FDA business rule states that a Safety Evaluator cannot review a report until it is fully 

entered into FAERS. In order to get the reports in the hands of Safety Evaluators promptly, the process 

must be as efficient as possible, especially considering that about 20% of reports involve a death (Quinn, 

pers. comm.). Manual report processing also incurs a large cost to the FDA, at an estimated $26 per 

paper or fax report and $16 for an electronic report requiring corrections, compared to just $1-2 per 

electronic submission (Eley, 2016, Nov. 30). 
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 Many studies have been performed analyzing the reporting rates of adverse events and reasons 

for underreporting, analysis of the report database for duplicate reports, and the effectiveness of 

various data mining algorithms for analysis of adverse event data. Hazell and Shakir (2006) conducted a 

systematic review of studies mentioning underreporting and estimated the rate of underreporting of 

adverse events in several European countries to be around 90%. Underreporting was also found to be a 

concern in Gavaza et al.'s 2011 survey of Texas pharmacists. Multiple studies have compared different 

data mining algorithms for their accuracy and quality in detecting suspected problems with a drug. 

(Evans, Waller, & Davis, 2001, Harpaz, et al., 2013) Duplication of reports has also been assessed in 

several papers (Hauben, Reich, Demicco, & Kim, 2007, Wong, Ho, Saini, Hibbs, & Fois, 2015).  The 

existing literature contains information about the beginning and end of the adverse drug reaction 

identification process, report submission and data analysis, respectively.  

Despite all these studies, none have focused on the intermediate portion of the process: how 

information gets from a MedWatch form into FAERS and to Safety Evaluators, because this is an FDA 

internal process. However, OSE has expressed a desire to reduce the time, cost, and resources that this 

step consumes, as well as to reduce sources of error, improve the metrics collected about the system, 

and compare the processing time of fax, mail, and electronic reports. Developing recommendations for 

meeting these goals required an in-depth study of current performance and methods used.  

This project was implemented to assist the FDA's Office of Surveillance and Epidemiology to 

monitor and assess marketed drug safety by improving the triage, coding, quality control, and data entry 

of adverse event case reports by the FDA's contractors. We identified problems that occur during report 

processing by analyzing the current system, and developed recommended solutions by applying 

business process improvement methods. One of the components of the 2013-2017 strategy for the 

FDA's Center for Drug Evaluation and Research (CDER), which the OSE is under, is business 

modernization (USFDA, 2014). Improving the entry of MedWatch forms into FAERS falls under this 

objective because process improvement methods include automation, metrics, communication, and 

optimization.  
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2. Background 

The following chapter addresses adverse drug reactions and their powerful effect on public 

health, pharmacovigilance and FAERS, and business process improvement and its applications to safety 

reporting. A robust event reporting system is critical so that the FDA can identify adverse drug reactions 

and take regulatory action. A review of similar reporting systems in use at the FDA and elsewhere 

provided insight on the current state of safety report processing in the US and the EU. Understanding 

business process improvement tactics allowed us to identify methods for developing recommendations 

for improving the system. 

 

2.1. The Importance of Reporting Adverse Drug Reactions 

Adverse drug reactions (ADRs) refer to any unintended, unsafe, or uncomfortable effects that a 

drug may cause, including side effects and adverse events. Adverse events differ from side effects, or 

secondary, undesirable drug effects that occur within the drug's therapeutic range, because side effects 

are known at the time a drug is approved and brought to market, while adverse events are not (Smith 

Marsh, 2016). Adverse events also refer to any instances of harm to a patient while taking a drug, even if 

the event was not caused specifically by the drug (Ferner, 2016). If an adverse event is found not to be 

caused by a drug, then it is not an adverse drug reaction. All possible ADRs are not usually found in 

clinical trials because these trials are small relative to the population that may begin taking the drug 

once it is marketed and are primarily designed to determine a drug's efficacy and obtain regulatory 

approval (Ferner, 2016). Clinical trials also exclude many patient populations that are at an increased 

risk for ADRs, such as the elderly, children, pregnant women, and those taking multiple medications at a 

time.   

Adverse drug reactions can be classified as dose-related, allergic, or idiosyncratic. Dose-related 

adverse reactions can be caused by improper dosing or interactions between multiple drugs and are 

especially a concern for drugs with a narrow therapeutic range. Allergic reactions occur when a drug 

triggers an allergic response after the initial dose. Idiosyncratic ADRs are the category given to all other 

events which are not dose-related or allergic reactions (Smith Marsh, 2016), such as long-term effects 

from a therapeutic dose that were not discovered in clinical trials. For example, Infliximab, a biologic 

drug that has potent anti-inflammatory potential and is used to treat rheumatoid arthritis and Crohn's 

disease, was found to have serious effects after coming onto the market. While most of the effects 

caused by Infliximab are relatively mild, the drug was found to cause fatal or severe instances of 

autoimmune hepatitis and other similar liver issues in some cases (Tobon, Cañas, Jaller, Restrepo, & 
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Anaya, 2007). ADRs can also be labeled as collateral effects, reactions that occur at standard therapeutic 

doses, or hypersusceptibility reactions, those that occur below the standard dose (Ferner, 2016). The 

most common drug types that result in a serious hospitalized adverse event are pictured below in Figure 

1.   

 

 

 
Figure 1: The most common drugs causing ADERs resulting in admission to the hospital. (Weiss, 

Elixhauser, Bae, 2013) 
 

ADR underreporting is a widespread issue among drug regulatory agencies, both in the U.S. and 

abroad. A study by Hazell & Shakir (2006) estimated that the underreporting rate by healthcare 

practitioners in the United Kingdom, Germany, France, and Spain for adverse drug events was likely 

around 90%, with the highest reporting rate occurring in the two-year period following a drug's initial 

approval. The authors found that common reasons cited for not reporting an event are being too busy, 

trouble finding reporting forms, and being unsure of whether the event was related to the drug (Hazell 

& Shakir, 2006). Events that occur soon after the first dose are the easiest to diagnose, while ADRs from 

chronic drug use can be difficult for doctors to associate with a drug (Smith Marsh, 2016). A systematic 

review of 45 papers conducted by Lopez-Gonazlez, Herdeiro, and Figueiras (2009) found that 95% of the 

studies listed lack of knowledge on the ADR reporting system as a primary reason for underreporting. 
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According to the authors, many medical professionals assume incorrectly that only severe ADRs should 

be reported; however all ADRs for a drug should be reported for the drug's safety profile, according to 

Lopez-Gonazlez et al (2009). In addition, 47% of papers cited underreporting due to complacency with 

the safety of drugs on the market. The presumption that only safe drugs are available on the market is 

dangerous as it can lead to further ADRs (Lopez-Gonazlez, Herdeiro, & Figueiras, 2009). 

Potential associations between an adverse event and a specific drug are identified from report 

databases using signal detection algorithms (Harpaz et al., 2013); however, this is an inexact science that 

relies on multiple data types, complex reporting, and analysis. Signal generation refers to analyzing 

adverse event data for potential threats, which involves calculation within a report database to identify 

a signal, which is a statistical correlation between an event and a drug. If the FDA or a drug company 

confirms this relationship after further study, they can take action in order to inform the public and 

minimize drug risks. The amount of adverse event reports that constitute a signal can be ambiguous, but 

the amount and quality of case reports, the type of adverse reaction, the type of drug, and the 

prescription amount can all be used to determine the number of reports needed for generation (Evans, 

Waller, & Davis, 2001). In addition to the ambiguity in report quantity, signal detection algorithms have 

a tradeoff between sensitivity, the lack of false positives, and selectivity, the lack of false negatives, 

when making calculations (Harpaz et al., 2013). 

According to Evans, Waller, & Davis (2001), there are two tactics to determining a signal. The 

first approach uses allocated prescriptions, sales of medication, and the reporting rate of ADRs for signal 

calculation. This approach can be biased in that it does not compensate for increased reporting rates for 

new drugs and drug publicity. The second approach for determining a signal uses the total amount of 

reports for a drug and calculates the proportion of any reaction that is of interest. This proportional 

tactic is useful in that external data is not needed, and the biases related to variable reporting present in 

the first approach do not apply. The result of this second tactic is called a proportional reporting ratio 

(PRR). A PRR of one or less is often related to background noise; however, a PRR of three to five could 

indicate that a signal needs to be investigated (Evans et al., 2001).  

If ADRs were reported more frequently, it would take less time for signal generation to occur, 

and medical professionals and the public could be informed of potentially serious ADRs faster (Evans et 

al., 2001). An important example of this is discontinuation syndrome, an ADR associated with specific 

antidepressants called selective serotonin reuptake inhibitors (SSRIs) and serotonin/norepinephrine 

reuptake inhibitors (SNRIs). Discontinuation syndrome is a combination of withdrawal symptoms that 

can occur when patients stop taking antidepressant medications. The symptoms include headaches, loss 
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of concentration, focus issues, and even electric shock feelings in the brain. A review performed in 

Canada by Hosenbocus & Chahal (2011) analyzed the effect of discontinuation syndrome on children 

and adolescents and found that oftentimes, patients and physicians are not made aware of some of the 

adverse effects caused by drugs they are taking and prescribing. Due to the high rate of side effects, 

younger patients are more likely to abruptly discontinue antidepressant medication, and for many SSRIs, 

any sudden discontinuation of the drug can cause considerable duress and possibly even impairment in 

day-to-day functioning. If physicians were more informed of the potential adverse events related to 

discontinuation syndrome, they would have been more likely to advise tapering the drug out of the 

patient's system before discontinuing or switching to a different drug (Hosenbocus & Chahal, 2011). In 

order to prevent patient and prescriber ignorance, spontaneous ADR reporting needs to be taken 

seriously.  

 

2.2. Pharmacovigilance and the FDA's Adverse Event Reporting System 

Pharmacovigilance is the detection, assessment, understanding, and prevention of adverse 

events or other drug related problems (Sakaeda, 2013). One important component of 

pharmacovigilance is detecting and controlling the unknown effects of a medication while the product is 

on the market. This is done through spontaneous reporting to regulatory agencies from healthcare 

practitioners and patients, mandatory reporting from manufacturers, and post-marketing studies 

(Ferner, 2016). The FDA monitors drugs after they are approved through their MedWatch and FAERS 

programs.  

Voluntary adverse event reports are reports made by consumers and healthcare professionals 

to the FDA through the MedWatch program or to a drug's manufacturer. FAERS-DMP is the FDA’s 

contracted system used to process such reports, which can be sent electronically or by phone, mail, or 

fax, and enter them into the FAERS database. Since voluntary reports are not required, the FDA cannot 

mandate that consumers and healthcare professionals submit their forms electronically; therefore, they 

continue to accept these reports in all formats to ensure convenience. If a report is sent from a 

consumer or healthcare provider to a manufacturer, the company is required to forward the 

information to the FDA, so it is then considered a mandatory report. MedWatch has separate forms for 

each type of reporter: Form 3500 (Appendix A) for healthcare professionals, 3500A (Appendix B) for 

manufacturers' mandatory reports, and 3500B (Appendix C) for consumers. 

Mandatory reports are 15-day, quarterly, or annual reports from manufacturers required by the 

FDA which, as of September 2015, must be electronically submitted directly into FAERS. Case reports 
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submitted this way do not use the 3500A form. Instead, they submit the information required to meet 

the International Conference on Harmonization’s Data Elements for Transmission of Individual Case 

Safety Reports, or E2B, standard. Only noncompliant paper mandatory reports still use the 3500A form. 

Expedited mandatory reports are required after a company receives notice of a serious and unexpected 

adverse event, after which they must report it to the FDA within 15 days. Quarterly and annual, or 

periodic, reports describe adverse events already contained in product labeling and are also called non-

expedited. While 95% of adverse event reports the FDA receives are mandatory reports submitted 

directly into the database, (De & Sahoo, 2016), the remaining 5% that are voluntary, as well as a small 

amount of mandatory reports that require corrections (totaling about 108,000 reports in fiscal year 

2016) must be processed manually by FAERS-DMP.  

The FDA's Divisions of Pharmacovigilance I and II work within OSE to monitor the FAERS 

database and determine if any drugs should be relabeled, fixed, or pulled from shelves. When a 

potential safety concern is detected by the signal generation algorithm, the FDA’s post-marketing Safety 

Evaluators, typically clinical pharmacists, review the associated reports. Safety Evaluators also closely 

monitor cases involving a Designated Medical Event, a particularly serious adverse event—such as a 

death or a heart attack. If the evaluators think that a case needs to be examined further, they will look 

for other similar cases in medical literature, FAERS, and other countries’ FDA equivalents to determine a 

causal relationship between the drug and the event. Next, the FDA works with investigators to search 

through multiple large databases that gather patient information from hospitals and insurance 

companies through the Sentinel initiative. The FDA can also contact foreign agencies and the World 

Health Organization's Uppsala Monitoring Center, which runs its own database on adverse drug events 

with data from over 60 countries, to determine whether the adverse drug reaction has occurred 

elsewhere in the world. If the FDA determines that the adverse event report is firmly associated with the 

drug, FDA officials can have the manufacturer correct production problems or change the warning labels 

and side effect information. The FDA can also issue a public health advisory, contact prescribing doctors, 

restrict distribution of the medication, issue recalls, or revoke drug approval (Ahmad, 2003). 

On August 28, 2012, the FDA switched their database from the Adverse Event Reporting System 

(AERS) to FAERS (USFDA, 2015, November 24). This database contains data on adverse event reports 

from 1969 to the present. The number of adverse event reports that the FDA received has significantly 

increased in the past few years. In 2015, the FDA received 1,658,484 total reports, up from 470,261 in 

2006 (USFDA, 2015, November 24). Figure 2 shows the total number of adverse event reports received 

by the FDA during that period.  
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Figure 2: The number of adverse event reports received by the FDA from 2006-2014 (USFDA, 2015) 

 
The increase in reports received can be attributed to a number of factors, but the FDA suspects 

that it is partly due to improved reporting (USFDA, 2016) and an increased amount of drugs being 

approved. FDA enforcement actions and media coverage can also lead to increased reporting. There is 

typically an increase in reports when the FDA releases new safety alerts (Weiss-Smith, Deshpande, 

Chung, & Gogolak, 2011). It is also unclear whether the increase in adverse event reports is due to an 

actual increase in adverse drug reactions, an increased amount of adverse events that are not 

associated with a drug (Weiss-Smith et al., 2011), or an increased reporting rate.  

In September 2016, mandatory reports submitted electronically made up 95.7% of total reports, 

and reports from consumers (Form 3500B) made up 30% of the voluntary reports. Most voluntary 

reports (52%) were faxes, 98% of which were submitted by healthcare professionals (Form 3500). Thirty-

five percent of voluntary reports were submitted through MedWatch Online, and 13% were received by 

mail (Eley, 2016, Oct. 26).  

 

2.3. Review of Similar Event Reporting Systems 

The FDA and other government agencies, in the U.S. and internationally, use reporting systems 

similar to FAERS to process consumer and manufacturer-submitted health and safety incident reports. 

Reporting systems for different products in the United States are created when Congress enacts a law 

that requires an agency to conduct surveillance. Each system has its own unique legal requirements, 

funding source, software, and contractors (Quinn, pers. comm.). This means that other systems cannot 

be directly compared to FAERS since they all serve different purposes. However, a study of the methods 

used for report processing in each system may still identify more efficient business practices, such as a 

better way to manage mail or data entry that could be implemented by the FAERS contractors.  
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 In addition to running FAERS, the FDA co-sponsors two other reporting systems with other U.S. 

agencies. The FDA and the Centers for Disease Control and Prevention (CDC) co-sponsor the Vaccine 

Adverse Event Reporting System (VAERS), which maintains and utilizes a database of vaccine-related 

adverse events. Voluntary reports can be submitted to VAERS by postal mail, fax, or online form, and 

vaccine manufacturers can submit mandatory reports electronically directly into the system ("Report an 

Adverse Event", 2016). VAERS receives about 30,000 reports annually ("About the VAERS Program", 

2016), 73% of which come from manufacturers or health care providers ("Frequently Asked Questions", 

2016). When a VAERS online form is submitted, the sender automatically receives a confirmation 

number. If a report is filed by mail or fax, however, the confirmation number will be sent by mail within 

a few days ("Frequently Asked Questions", 2016), suggesting that data entry of paper reports typically 

begins around that timeframe. 

The FDA and the National Institutes of Health (NIH) co-sponsor the FDA-NIH Safety Reporting 

Portal (SRP). This portal accepts online reports for various human and animal products regulated by the 

FDA or NIH that are not covered by MedWatch or VAERS, such as human and animal food, beverages, 

and tobacco. The site includes a Safety Report Directory to guide users to the correct reporting system 

for their issue ("Safety Reporting Portal", 2013). Users can create an account to save a draft of their 

report, view previous reports, and add follow-up submissions. Creating an account also allows users to 

enter their basic information once, after which it is automatically added to future reports for faster 

completion. Users can also form groups that allow members of the same organization to view, edit, 

submit, or follow-up with other group members' reports ("Safety Reporting Portal", 2013).  

The Consumer Product Safety Commission (CPSC) oversees all consumer products that do not 

fall under the jurisdiction of other U.S. agencies. They administer the SaferProducts.gov system, where 

consumers can submit product safety reports by online form, phone, fax, or postal mail. Like the FDA-

NIH portal, users can register for an account, allowing consumers to save their report to complete later 

within 30 days and to receive email updates on their report's status ("Reports", 2016). Once a report has 

been submitted, the CPSC has five business days to process and review it before they are required to 

forward it to the product's manufacturer. The manufacturer then has ten business days to add a 

comment to the report, after which it is added to the SaferProducts.gov database ("Reports", 2016).  

The European Union's European Medicines Agency (EMA) manages a pharmacovigilance system 

called the European Union Drug Regulating Authorities Pharmacovigilance, or EudraVigilance. Unlike the 

U.S. reporting systems, EudraVigilance only accepts online submission and does not accept reports 

directly from consumers or health care providers. They only accept reports from manufacturers, clinical 
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trial sponsors, and the national drug regulatory authorities of EU member countries ("EudraVigilance", 

2016). Also unlike the U.S. systems, EudraVigilance requires that organizations and individual users 

within them register for an account before using the system. In addition, to improve security and data 

quality ("EudraVigilance system overview, 2016), each organization must have one designated individual 

complete an online course about proper use of the system and pass an evaluation ("EudraVigilance: 

How to register", 2016). Since EudraVigilance is not meant for use by consumers, the program includes a 

separate web database where the public can search adverse event reports, called Adrreports.eu 

("EudraVigilance system overview, 2016).  

 

2.4. Business Process Improvement Methods 

Business process improvement (BPI) is a strategy commonly used in the private sector to analyze 

and modify processes to ensure maximum efficiency and quality, typically for manufacturing or 

customer service applications. Although BPI was developed by private companies, its goals of creating 

effectiveness, efficiency, and adaptability (Page, 2010, p. 7) are all relevant to government agencies like 

the FDA who wish to streamline their systems. The author of a report on the Louisiana Department of 

Health and Hospitals (DHH)'s process improvement program found that it "consistently demonstrated 

that process improvement strategies used in the private sector can be used in government benefit 

programs with measurable results" (Grant, 2010, p. 5). 

BPI can be applied in virtually any type of company or organization that manages complex, time-

constrained processes. In the field of manufacturing, Toyota applied its BPI plan to a General Motors 

(GM) Factory located in Fremont, California. The plant was said to have the worst workforce in car 

manufacturing in the United States (Siegel, 2010), and GM closed it down in 1982 due to it producing 

poor quality, defective cars. In 1984, Toyota reopened the plant with most of the same workforce and 

applied its Toyota Production System model. The plant went on to have the one of the smallest numbers 

of defective cars produced in the U.S. (Siegel, 2010).  

The Louisiana DHH implemented a process improvement program for their Medicaid and 

Children's Health Insurance Program (CHIP) eligibility process in 2006. The program utilized the Toyota 

Production System approach, particularly their well-known Plan-Do-Check-Act cycle model for testing 

and modifying proposed changes on a small scale before officially implementing them (Grant, 2010, p. 

23). The initiative reduced the state's average application processing time down to 7% of the federally 

required maximum time for children's cases, and 30% of the maximum time for elderly and disabled 

applicants (Grant, 2010, p. 8).  
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For this report, five methods for business process improvement were compared (see Appendix 

D), those from Brewer (1996), Harrington (1991), Page (2010), Robson (1991), and Liker (2004). Liker's 

book describes Toyota's BPI method (Figure 3). While unique, each system studied contains a similar 

order of steps. All five methods studied have either organization or process definition as their first step. 

Organization includes logistical tasks such as assembling a team, setting the project start and end dates, 

and gathering necessary materials that will be needed for BPI (Brewer, 1996 and Harrington, 1991).  

During process definition, a thorough description of the current process is documented. The information 

gathered should include a list of internal and external stakeholders and a visualization of the process in 

the form of a flowchart (Wilson and Harsin, 1998), such as a fishbone diagram (Brewer, 1996) or a 

process map (Harrington, 1991 and Page, 2010).  

 

 
 

Figure 3: Toyota's BPI Method (Liker, 2004) 
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After the organization and process definition steps have been completed, Brewer (1996) 

recommends data collection and analysis, while Harrington (1991) and Page (2010) recommend 

streamlining and estimating time and cost, respectively.  While these intermediate steps differ, all of the 

process improvement techniques include an evaluation or measurement step afterwards, followed by 

implementing the changes and monitoring the process for continuous improvement (Brewer, 1996, 

Harrington, 1991, Liker, 2004, Page, 2010, and Robson, 1991).  

Two of the five methods, Toyota and Robson (1991), focus on addressing specific problems 

within a process rather than general improvement. Their steps are similar to the other BPI systems, but 

include a step after organization for determining the root cause of the problem (Liker, 2004 and Robson, 

1991). Toyota's strategy for finding a root cause is called 5-Why, which proposes that once the question 

"Why?" has been asked five times, the root cause will have been revealed (Liker, 2004). Both of these 

methods list creating countermeasures or taking corrective action as their next steps. Toyota's method 

also includes standardization after evaluation. Standardization is important to Toyota because it allows 

for workers in different divisions to understand each other’s work, and for improvements to be made at 

once across the company by updating the standards (Liker, 2004). Standardization is relevant to 

government agencies as well since their processes involve a significant amount of paperwork and they 

have a large number of employees working in different divisions and locations.   

Lean Six Sigma, an additional business process improvement strategy, combines the methods of 

the Lean and Six Sigma systems. Lean is focused on speeding up processes by eliminating steps that do 

not add value, called "non-value-added" activities or “wastes” (George, 2013). Like the other BPI 

systems studied, it includes analysis of the process flow, determination of the root causes for problems, 

identification of sources of delays (bottlenecks), and establishing quantitative performance measures 

(George, 2013). One aspect of Lean that applies to report processing is switching from "push" systems to 

"pull" systems. In a push system, a worker is assigned new cases by a manager, whereas in a pull system, 

the workers take new cases from a pool when they are ready (George, 2013). This eliminates non-value-

added work for managers and speeds up the process. In the Louisiana DHH case, the department 

switched from a push system to a pull system for distributing Medicaid and CHIP applications to 

evaluators for review (Grant, 2010).  Six Sigma is meant to solve problems and reduce variation in 

business systems by utilizing the "DMAIC" methodology: Define, Measure, Analyze, Improve, and 

Control. Combining both Lean and Six Sigma is effective for service applications, such as government, 

because both speed and quality are improved (Grant, 2010).  
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2.5. Applications of BPI to Government Reporting Systems 

Business process improvement has been successfully applied to both local and federal 

government reporting systems, as demonstrated by the BPI programs developed by the U.S. 

Department of Defense (DoD) and the city of Fort Wayne, Indiana. The DoD developed a BPI plan in 

fiscal year 2015 to fix problems in the reporting of intragovernmental transactions (IGTs) (Kemp, 2016). 

IGT's occur when two governmental organizations buy or sell to each other. "During fiscal year 2015, 

DoD recorded over $80 billion in unsupported journal vouchers (JV) in order to balance IGTs between 

internal buyers and sellers" (Kemp, 2016). The Government Accountability Office (GAO) cited failure to 

balance IGTs as an impediment for auditing in the federal government (Kemp, 2013).  To address their 

significant problem with IGT reporting, the DoD Comptroller developed an IGT business process model. 

The model involved standardizing financial reporting and data exchange, 28 specific activities to track 

progress, and change management, or gaining commitment and support from employees to transition 

to the new system. Pilot programs for change management will begin in fiscal year 2016 (Kemp, 2016).  

 The city of Fort Wayne, Indiana applied Lean Six Sigma to various city government processes in 

2000 (George, 2013).  The mayor at the time, Graham Richard, had been successful using Six Sigma in 

the private sector before being elected mayor, and wanted to bring these techniques with him to help 

strengthen the city's economy, focus on service to citizens, and make the city safer (George, 2013). 

Mayor Richard established an executive council to oversee new process development, trained division 

managers and department leaders in Lean Six Sigma techniques, and created a full-time Quality 

Enhancement Manager position. After three years, the city had saved $3 million and launched 60 new 

projects (George, 2013). One specific improvement was in the processing of road pothole complaints. 

Before the Lean Six Sigma initiative, 77% of potholes were repaired within 24 hours of reporting, with 

some cases taking up to 80 hours. Afterwards, 98% of potholes were being repaired within 24 hours of 

reporting, with an average time of just 10 hours (George, 2013).  
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3. Methodology 

This project was intended to assist the United States Food and Drug Administration's Office of 

Surveillance and Epidemiology to monitor and assess marketed drug safety by improving the processing 

of adverse event case reports. Components of existing business process improvement methods were 

applied to the system to identify and address delays and inefficiencies. The four main objectives 

established for the project were: 

1. To understand and map the current process for submitting and recording MedWatch reports into 

the FAERS database.  

2. To understand the stakeholders’ needs and goals for improvement.  

3. To compare the current process with other FDA database collection methods. 

4. To develop recommendations for increasing the overall efficiency of AE data processing utilizing 

BPI methods. 

 

We applied BPI strategies in all of our methods. In order to understand the impact BPI had on 

each objective, the intended BPI application must first be described. Our BPI strategy is outlined in 

Section 3.1, preceding the methods used to carry out our four objectives. 

 

3.1. Adapted BPI Strategy 

We applied the Lean Six Sigma business process improvement method to the FDA contractor’s 

current system for processing MedWatch forms, FAERS-DMP. Lean and Six Sigma used together allowed 

us to create a set of recommendations for improving both the efficiency and accuracy of the FAERS-DMP 

report processing system. First we assessed the system to get a better understanding of it and to 

identify problem points. The Lean method identifies eight different types of wastes, or non-value added 

work, to look for in a process: defects, over-production, waiting, non-utilized skills, transportation, 

inventory, motion, and extra-processing. Recommendations were developed to eliminate as many of 

these wastes as possible. We also determined if the current method of assigning employees reports is a 

push system or a pull system. Once waste was removed from the process using Lean, the Six Sigma 

method was used to increase the efficiency of the process by identifying and solving problems. Many 

aspects of DMAIC, such as Define, Measure, and Analyze, had already been performed during Lean. 

However, they were performed in the context of reducing waste and processing time. DMAIC was also 

implemented in Six Sigma, but for the purpose of identifying problems and developing solutions. The 
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Measure and Analyze steps were aided by studying comparable reporting systems from other FDA 

centers. The methods used to carry out our adapted BPI approach can be seen below in Figure 4.  

 

 

Figure 4: Business Process Improvement Approach 

 

3.2. Objective 1: Evaluating the Existing System 

To understand and map the current process for submitting and recording MedWatch reports into the 

FAERS database.  

The goal of this objective was to create a process map of how reports move through the FAERS 

system and to gain a detailed understanding of the work each staff member does in the process. A 

summary of the techniques used to accomplish this goal is provided in Figure 5. Completion of this 

objective utilized the Six Sigma steps of Define and Measure, and the general BPI concepts of process 

and problem definition, process mapping or flowcharting, and applying evaluative measurements. 

 

 

           Figure 5: Techniques for evaluating the current FAERS-DMP system 
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Process definition was accomplished through interviews, a survey, observation, and archival 

research. Once the current process was well understood, a flowchart was created to visualize the system 

and track information flow. We shadowed the contractor’s staff to observe the process and understand 

how MedWatch reports are entered into the FAERS database for each type of report submission and to 

determine if the current system for getting new reports to staff members is a push or a pull system. 

Conversations with managers and staff allowed us to get answers to any questions that arose during 

observation and added further details to our understanding of the process. After obtaining the 

necessary data, a flowchart, or process map, of the system was developed and reviewed by both FDA 

and contractor employees.  The flowchart was made in swim lane style to show the software used 

during each step. An additional swim lane flowchart was made for mandatory report submission and 

processing, although this process is largely automated, so it was not a significant component of our 

project.  Both diagrams can be seen in Section 4.2.  

We surveyed the FAERS-DMP staff to inquire about their work (see Appendix E for survey 

questions). The first part of the survey asked the staff to describe their role in the system and how long 

it takes them to work with a report of each submission type. Their job descriptions helped to confirm 

and add to the information gained during job shadowing. The estimates for how long it takes them to 

work on a report allowed us to calculate the average time spent on a mailed, faxed, or online report in 

each department and to compare this data to the contractor’s metrics.  

Archival research was a large part of completing this objective. We studied the long-term and 

short-term statistics collected about FAERS-DMP, which allowed us to determine what measurements 

are currently being tracked. We were also given access to workflow documents, Standard Operating 

Procedures (SOPs), and the preproduction version of the software used for some of the report data 

entry and triage steps, which aided in our understanding of the program and the roles of different staff 

members. Another important topic we looked for in FDA records was how the report processing system 

has changed over time, why changes were made, and what effects they had. All of these archival 

research topics, together with the job shadowing and interviews with current staff, allowed us to create 

process maps and gain a complete and accurate understanding of the adverse event report processing 

system before moving on to further objectives that required analysis, comparison, and improvement of 

it.  
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3.3. Objective 2: Determining the Stakeholders’ Needs 

To understand the stakeholders’ needs and goals for improvement. 

A successful BPI plan rests on the ability to understand and meet the stakeholders’ needs as 

best as possible throughout the duration of a project, so we aimed to fully understand the needs of our 

sponsor, the employees, and anyone else directly impacted by the MedWatch program. This information 

allowed us to later set goals for the improvement of MedWatch that maximized benefit and minimized 

harm for the stakeholders involved. Interviews were a key part of understanding the stakeholders' 

needs.  We established our liaisons’ concerns about the current system and their goals for improvement 

through semi-structured interviews and casual conversation at the beginning of our time at the FDA. We 

also spoke with contract managers in order to understand their priorities and needs for the system and 

their ideal vision for a newer, updated system. We spoke further with our liaisons in order to understand 

their ideas and goals for the project as it progressed. This input was critical to the direction of our 

project. Most of these interviews were casual discussions or during general body meetings and were 

semi-structured with some questions prepared to guide conversation.  

 In addition to their managers, the contractor’s data-entry, triage, and medical coding 

employees were also stakeholders since they use the system daily, so their needs and concerns were 

identified in the aforementioned survey. While the first part of the survey supported our first objective, 

the second part of the survey supported our second objective by inquiring about the survey 

respondent’s opinions and their desired changes to the system, including changes to each software 

program and to the MedWatch forms themselves. These suggestions were incorporated into our 

recommendations (see Chapter 5).   

 

3.4. Objective 3: Comparing FAERS to Other FDA Reporting Systems 

To compare the current process with other FDA database collection methods. 

This objective consisted of analyzing various aspects of different FDA report processing and 

database entry systems and identifying common problems, comparing process flow, and determining 

how each system handles or has corrected any processing complications. Completion involved 

researching other systems, including observation via tours and presentations, and comparative criteria 

analysis. It is ineffective to compare the outcomes and purposes of other systems to FAERS because they 

are all strictly regulated government systems fulfilling different requirements. However, this research 

provided valuable insight on pain points common in reporting systems and typical processing methods. 

Comparisons were drawn to the current FAERS program and to two other systems used by the Center 
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for Devices and Radiological Health (CDRH) and the Center for Tobacco Products (CTP). The processes 

and functions of these systems were analyzed to determine what works well within each one’s case 

processing and what drawbacks should be avoided when developing recommendations for FAERS. 

Throughout our study, it was important to consider the difference between various operating 

procedures, as what function wells for one center may not be valid or feasible for another.  

The criteria compared among the three systems were the data entry process, staff functionality, 

type of data collected, case turnaround time, and process organization. While the same level of detail 

was not available for the CTP and CDRH programs as FAERS-DMP, comparing these systems to FAERS 

identified methods that we recommended to avoid or adopt, and allowed us to make more educated 

recommendations in the next objective.  

 

3.5. Objective 4: Recommending Methods to Increase Efficiency and Productivity of Data 

Processing 

To develop recommendations for increasing the overall efficiency of AE data processing utilizing BPI 

methods. 

Our final goal was to analyze the FAERS-DMP system and provide recommendations for 

improvement after obtaining a thorough knowledge of the current process, identifying the needs of the 

FDA and other stakeholders, and then determining how the program performs in relation to other 

report processing systems. This step allowed us to develop a plan to adjust the current system so that it 

best fits the stakeholders’ goals of reducing processing time, reducing cost to the FDA and contractors, 

minimizing potential risks, and collecting valuable metrics for use in both maintaining and improving 

overall efficiency. This objective incorporated the Lean strategy of identifying waste and the Six Sigma 

steps of Analyze, Improve, and Control. We utilized the mapping of the current system structure to 

break down and evaluate each step in order to see what it does, how much time it takes, and what 

feedback was given about it.  

We then performed several strengths, weaknesses, opportunities, and threats, or SWOT, 

analyses in order to identify what issues were most pressing to solve and what steps needed the most 

improvements. The opportunities component of the SWOT analyses allowed us to determine what 

changes would be more feasible to implement into the system based on upcoming contract and 

software updates. A SWOT analysis was done for each step of the process map that was a part of FAERS-

DMP in order to evaluate the present system. The analysis used the data and information collected in 

the previous objectives. The survey was also utilized here, because it asked employees to help 
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determine the strengths and weakness of the systems that they use and aimed to determine if the 

employees have any existing concerns about the process.  

The survey responses were analyzed to systematically identify concerns in the FAERS-DMP 

process. The number of respondents with similar problems was identified through searches for 

complaints or suggestions involving a certain topic. The topics searched for were optical character 

recognition (OCR), the text field placement in the FAERS software, the size and font consistency in the 

FAERS software, the resolution or clarity of mail or fax report PDFs, and consumers’ handwriting on 

MedWatch forms.  

After all of these analyses, we suggested changes based on the sponsors’ and stakeholders’ 

feedback and our own ideas stemming from our research on business process improvement. We 

designed an ideal system that more efficiently moves electronic and paper forms from submission to 

evaluation without losing any methods of submitting forms or any critical data from the forms 

themselves. We then created a process map of the new system (see Section 5.1) and explained each 

change and the reasoning for its addition, modification or removal. We compared each step of the new 

system side by side with the map of the current system and our collected data in order to generate ideas 

and suggestions on how to best turn the current system into the ideal one. The new system structure 

and the methods and metrics used to design it, along with our recommendations, were presented to the 

FDA at the end of our project. CDER may either implement these changes into the current FAERS 

program or utilize similar methods in the future when developing new FAERS contracts and software in 

order to find newer, better solutions.  
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4. Results 

 In this chapter, we describe the information and data we acquired from implementing our 

methods as discussed in Chapter 3. We first established our sponsors’ goals, the current state of the 

FDA’s contract with Diamond Solutions, Inc. (DSI), as well as what metrics are currently collected on the 

FAERS-DMP program. The FAERS system was then mapped out, showing each individual step for easier 

identification of steps that could be improved upon. Then, we analyzed the results from the survey 

conducted of FAERS-DMP staff to determine what common complaints the employees have and what 

they would like to see improved in the systems they work with. We also compared the FAERS-DMP 

system to other reporting systems within the FDA used by CDRH and CTP to determine whether or not 

the other systems have any methods that could be implemented by CDER. Finally, once we gathered all 

of this data, we performed SWOT analyses of the FAERS-DMP process steps and related program 

components, as well as an analysis of Lean wastes, to provide us with the groundwork needed for 

creating recommendations for the system. 

 
 

4.1. The FAERS-DMP Contract, Metrics, and Performance Goals 

The FDA began collecting adverse event data in 1969 and processed reports internally before 

they began contracting out the program in 1997 (Eley, 2016, Oct. 25). Each contract lasts approximately 

five years (Quinn, pers. comm.), and the current contract provides for three companies to process 

MedWatch forms. The primary company is DSI, and there are two subcontractors, Zimmerman 

Associates, Inc. (ZAI), and HeiTech Services, Inc. (HeiTech). Two other companies are involved with the 

FAERS-DMP contract: ArisGlobal, LLC (ArisGlobal) and CNI Professional Services, LLC. (CNI). CNI is the 

primary contractor for the FAERS software, and ArisGlobal is a subcontractor that provides another 

software product called First Look at Reports, or FLARe, that is used for initial data entry and triaging of 

reports before they are sent to the FAERS database. DSI, ZAI, and HeiTech are located in Landover, MD, 

approximately 30 minutes away by car from the FDA headquarters located in Silver Spring, MD, where 

mail is initially received. This requires paper reports to be shipped between the two locations as well as 

CDER’s central document room in Beltsville, MD.  

FAERS-DMP (DSI, ZAI, and HeiTech) consists of 35 full-time employees. Two employees perform 

Registration in FLARe where initial entry of about 10% of MedWatch voluntary report data occurs. Two 

full-time equivalent (FTE) pharmacists perform Triage and, based on the product involved, they 

determine to which FDA center reports should be sent. Registration and Triage make up the Central 
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Triage Unit, or CTU. Seven FTEs perform Detail Data Entry (DDE), where the rest of data entry is 

completed, seven FTEs perform Coding, or data entry quality control, and nine FTEs perform Validation, 

or MedDRA coding of the medical events described in the report (Eley, pers. comm.). The specific tasks 

these employees perform on a report and their position relative to the overall process will be described 

in detail in Section 4.2. 

The FAERS-DMP managers meet monthly with FDA representatives to discuss the previous 

month’s performance (Eley, 2016, Oct. 26). A weekly email with similar metrics is sent to the same 

group of representatives (Sahoo, pers. comm.). The following metrics are reported (Eley, 2016, Oct. 26):  

 Number of days that were needed to process direct, expedited, and non-expedited reports 

 Number  of reports processed per hour by Registration, Triage, DDE, Coding, and Validation 

 Number of companies submitting electronic mandatory reports 

 Monthly budget of the contract 

 Number of paper mandatory reports received despite the electronic submission 

requirement 

 Number of electronic 15-day and periodic mandatory reports received 

 Number of mandatory electronic reports with errors that must go back to Coding to be 

corrected 

 Total number of cases triaged by CTU and the number sent to the FAERS database and other 

centers 

 Percentage of cases triaged by CTU received by mail, fax, and online and by form type (Form 

3500 or Form 3500B) 

 Number of reports by type sent to the FAERS database 

 Overall volume of reports received 

 
The program keeps six-month and yearly metrics as well, presented at biannual meetings. These 

metrics are less specific than the weekly and monthly ones. For example, they do not differentiate 

between mail and fax reports or voluntary and mandatory electronic reports, or break down the number 

of reports processed by each department. FAERS-DMP received 108,000 reports requiring manual 

processing in fiscal year 2016, consisting of 75,000 voluntary and mandatory paper reports and 33,000 

electronic mandatory reports with errors.  
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FAERS-DMP has established hourly performance goals for their DDE, Coding, and Validation 

staff, shown in Table 1 below. According to the September 2016 monthly data, the staff in each of these 

three departments are meeting or exceeding these goals (Eley, 2016, Oct. 26).  

 

Table 1: Hourly FAERS Performance Goals 

Department Expedited paper 
cases/hour 

Expedited 
Electronic 
cases/hours 

Periodic 
paper 
cases/hour 

Periodic 
electronic 
cases/hour 

Direct 
cases/hour 

DDE Initial reports: 4 

Follow-up reports: 3 

N/A 5 N/A 4 

Coding 6-7 8 8-10 10 6-7 

Validation 6-8 8-10 20 20 8-10 

 

In addition to these specific goals set by the contractor, our FDA liaisons provided us with a set 

of three key performance indicators, or KPIs, to guide improvement of the current system. These KPIs, 

which are cost, time, and resources, provide a basic guideline of the areas the FDA most wants to see 

improved. Cost is a large factor, as the contract requires millions of dollars per year to maintain 

employee salaries and other expenses. (Eley, 2016, Oct. 26). The FDA would like costs to either go down 

or remain the same. Since reporting is expected to continue to increase, the cost per report would go 

down if the contractors can process these additional reports without raising their budget. The second 

KPI is time: voluntary reports take 6 business days to fully process (Eley, 2016, Nov. 30). This number has 

not changed despite the implementation of FLARe, indicating a need for other methods to reduce report 

processing time. Resources include people, tools, software, and any other assets available to the FDA to 

process each MedWatch form.  

 

4.2. Process Mapping and Analysis 

From the information collected through various conversations and interviews, we created 

process maps, or flowcharts (see Figures 9 and 10), tracking the process that voluntary and mandatory 

adverse event reports follow. All voluntary reports go through the FDA’s MedWatch program. Forms 

that are sent in through mail are first scanned into the FLARe system. The FLARe user interface is shown 

in Figure 6. Next, the forms go through Optical Character Recognition (OCR) software. OCR software 

converts the text on the scanned document into electronic text characters. Forms that are received 

through fax are automatically sent to FLARe and also go through OCR software.  
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Figure 6: The FLARe User Interface 

 

After OCR, both the fax and mail forms go to Registration. Since the online reports are already 

entered into FLARe in electronic text character, they go straight to Registration. During Registration, a 

staff member reviews or enters the reporter’s information, the product’s name, the date the report was 

received by the FDA, and the form type. The staff member also checks for duplicate reports and splits 

faxes containing multiple reports. FLARe automatically assigns each report a CTU number during this 

step. Registration employees have access to an inbox in FLARe with all of the un-registered reports, and 

they are free to choose a case to work on when they are finished with their previous case. This is the 

same for the rest of the steps as well, indicating that the system is a pull system. Next, all of the 

voluntary reports go to Triage. Here, a licensed pharmacist reads through the narrative to decide if an 

adverse event occurred and if the report belongs in the FAERS database. If a report does not belong in 

the FAERS database, the Triage employee decides which FDA center the report should be sent to. About 

30% of reports are emailed as PDFs to other centers, and the remaining 70% go to the FAERS database. 
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He or she also checks for omitted information and misspelled drug names. For example, consumers 

sometimes submit cosmetic or dietary supplement adverse event reports through MedWatch. Those 

reports are not handled by CDER, so they are sent as a PDF by email to the Center for Food Safety and 

Applied Nutrition (CFSAN). The action of sending a report out of FLARe is referred to as disposition. If 

the adverse event report does involve a drug, the report is disposed from FLARe and sent to FAERS, after 

which an email is automatically sent to the reporter acknowledging that their report has been received.  

A detailed map of the disposition process is shown in Figure 7 below. First, the XML version of 

the report is sent from FLARe to a bucket, taking 1 minute. The XML then takes 20 minutes to go from 

the bucket to FAERS. An acknowledgement that the XML has been received is sent back to FLARe, taking 

20 minutes to get to the bucket, then 1 minute to go to FLARe. The same steps are repeated for the 

image, or PDF, of the original report, and the image acknowledgement, for a total of 84 minutes. Once 

the XML and image are in FAERS, the image is not available for viewing with the XML until a batch of 

images is sent in 3-hour intervals from 9:00 am to 9:00 pm. Once disposition is complete, it is marked as 

successful in FLARe. The files are archived in FLARe for seven days and then deleted, at which point they 

only remain in the FAERS database.  

 

Figure 7: Disposing forms between FLARe and FAERS 
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Once in FAERS, the report goes to Detail Data Entry (DDE) where employees perform quality 

control on the information entered in Registration and enter the remaining information from the report 

into FAERS. The FAERS user interface for data entry is shown in Figure 8 below. Data entry is done 

verbatim, which means that the text is entered with no interpretation or correction. Next, the report is 

sent to Coding, which was formerly called Data Entry Quality Control (DEQC). The Coding team consists 

of people with scientific backgrounds who are familiar with medical terminology and products. The 

product’s name is checked in the FAERS Product Dictionary (FPD) and the product manufacturer’s name 

is checked in the FAERS Manufacturer Dictionary (FMD). Errors are also corrected in the verbatim data 

entry text. Afterwards the report goes to Validation. During Validation, Medical Dictionary for 

Regulatory Activities (MedDRA) coding is applied to the report. MedDRA coding is an international 

standard used by the pharmaceutical industry to classify adverse events. After MedDRA coding, a report 

is considered complete and is allowed to be seen by Safety Evaluators. 

 

 

Figure 8: The FAERS User Interface 
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Although 95% of mandatory reports are received in electronic forms, the other 5% of reports are 

received in paper form. There are two different ways for mandatory reports to be submitted into FAERS 

but both methods require the use of E2B files. E2B is the international standard for individual case safety 

report submissions. If the company has the ability and software needed to create an E2B file 

themselves, the form is submitted using the Electronic Submissions Gateway (ESG). Otherwise, 

companies must use the Safety Reporting Portal (SRP), an online portal which turns forms into E2B 

format. Next, the file is automatically flagged if its product or manufacturer name does not match an 

entry in the FPD or FMP. If there is no dictionary error, the forms go directly into the FAERS database, 

with the exception of a small percentage of forms which undergo a quality control check to make sure 

the forms sent to the FAERS database are of good quality. A flagged form is sent to Coding where the 

error is corrected. If a term is not available in the FMD or FPD, the Coder must email the FDA to request 

it be added to the dictionary. Noncompliant mandatory paper reports are tracked using software called 

Automated Production Logs (APL) where the forms are batched and assigned unique bar codes as well 

as digitized. These reports then follow the same process as a voluntary form.  

 Once completed in the FAERS database, Safety Evaluators have access to the forms where they 

run queries and review forms using a user interface called FAERS Business Intelligence Solution, or FBIS. 

Further study and scientific evidence that an adverse event is caused by a drug can eventually lead to 

regulation. Reports in the FAERS database are also made available to the public in Quarterly Data 

Extracts (QDE) after Personally Identifiable Information (PII) is removed. The process as a whole, as 

described in detail above, is shown in Figures 9 and 10 below. 
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Figure 9: Current Process Map for Voluntary Adverse Event Reports 
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Figure 10: Current Process Map for Mandatory Adverse Event Reports 
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4.3. Survey Results and Analysis 

A survey was designed and distributed to FAERS-DMP staff in order to gain information about 

their job responsibilities, the amount of time they spend on each report, and their opinions and 

suggestions about the program and its software. The survey was sent to all 35 employees, and we 

received 32 responses: a 91% response rate. The first part of the survey consisted of multiple choice and 

open ended questions to establish the employees’ roles in the system, their opinions on FLARe, FAERS, 

and MedWatch forms, and estimates of how long it takes them to process a faxed, online, and mailed 

form. Multiple choice questions were used to ask employees what their job function is (Registration, 

CTU, DDE, Coding, or Validation) and how many years they have worked with FAERS-DMP. Open ended 

questions asked employees to provide a brief job description to see how they describe their work in 

their own words, and whether they have worked in other jobs in the FAERS-DMP system.  

Of the 32 respondents, two stated that they work in Registration, two in CTU, ten in DDE, six in 

Coding, and nine in Validation. DDE staff made up the largest percentage of responses, 31%, as shown in 

Figure 11 below. The remaining three respondents did not provide an answer to this question because 

they do not work in one of the categories provided, but instead have management or support roles. 

These non-responses are included as “other” in Figure 11, which shows the results of the survey 

question that asked respondents to choose their position in FAERS-DMP. 

 

 

Figure 11: Employee positions within FAERS-DMP 
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The next survey questions asked the employees to describe their position and to indicate if they 

currently assist with or have previously worked in other positions in FAERS-DMP, respectively. The job 

descriptions provided us with confirmation of the information gained in interviews and job shadowing 

about what each type of employee does. Eighteen of the respondents indicated that they currently work 

in multiple roles or have previously worked in another role. The most common overlap was with Coding: 

four of the nine Validators and three of the ten DDE respondents wrote that they also perform Coding 

tasks.  

 The next survey question asked employees to select the number of years they have been 

working with FAERS-DMP in order to quantitatively gauge the experience of the staff and amount of 

employee turnover. The average length of time employees had worked on the program was 11.5 years, 

indicating high levels of employee retention and FAERS experience.  

The last question in this section of the survey asked respondents to rank how much they agreed 

with the following statements: 

 The FLARe software suits the needs of my position. 

 FLARe is efficient for processing data. 

 The FAERS software suits the needs of my position. 

 FAERS is efficient for processing data. 

 There are significant corrections that I need to make to adverse event reports that come from 

MedWatch forms. 

 

The survey gave the options of Not Applicable, Strongly Disagree, Somewhat Disagree, Neither 

Agree nor Disagree, Somewhat Agree, and Strongly Agree for each statement. All three of the 

respondents with jobs that work most closely with FLARe selected Strongly Agree for “The FLARe 

software suits the needs of my position” and “FLARe is efficient for processing data.” This included the 

two Registration employees as well as a CTU employee. The second CTU respondent indicated in their 

job description that they handle mail as part of CTU but do not work with either software.  Four of the 

nine DDE respondents selected either Strongly or Somewhat Disagree for both of the FLARe statements. 

Of the employees who work most closely with FAERS (DDE, Coding, and Validation), 16 out of the 22 

(73%) who provided an answer for “The FAERS software suits the needs of my position” chose 

Somewhat or Strongly Agree. No respondents selected Strongly Disagree for the statement “FAERS is 

efficient for processing data,” and, as with the previous statement about FAERS, 73% of DDE, Coding, 

and Validation respondents chose Somewhat or Strongly Agree for this statement. On the last 
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statement, “There are significant corrections that I need to make to adverse event reports that come 

from MedWatch forms,” 44% of the total respondents somewhat or strongly agreed. This survey finding, 

as well as information from job shadowing, indicated that consumers often fill out MedWatch forms 

incorrectly and data entry staff must later take time to correct these mistakes.  

 The final multiple choice question on our survey asked respondents to estimate how much time 

it typically takes them to work on mail, fax, and online forms, in units of two minutes ranging from less 

than two minutes to greater than 30 minutes. Averages were calculated for each job type, shown in 

Figure 12 below, where n is the number of respondents from each job type who answered this set of 

questions in the survey. 

 

 

Figure 12: Average time spent per report by job type 

 

Registration employees had an average of two minutes for all report types, the shortest of all 

the jobs. One CTU employee answered this question, and they indicated that paper reports take a 

significantly longer time to process than fax or online reports, about six times as long. DDE employees 

spend more time on paper and online cases than faxes, while Coding and Validation spend more time on 

faxes than on paper or online cases. Aside from paper reports processed by CTU, FAERS users (DDE, 
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Coding, and Validation) spent more time per report for each job type than FLARe users (Registration and 

CTU).  

The second half of the survey was designed with open ended questions so the staff could 

provide us with more detailed responses than a multiple choice question would allow. Of the 32 staff 

who were surveyed, 25 completed the final open response questions: two from Registration, one from 

CTU, ten from DDE, four from Coding, six from Validation, and two other staff. Those working with the 

FAERS software accounted for 22 of the 25 responses, while the three other staff who responded work 

with the FLARe software.  

After the survey responses were received, they were coded to find common factors in the data. 

After an initial review, five major issues were identified: difficulties with the OCR software, field 

placement problems in the FAERS software, field size and font consistency issues in the FAERS software, 

resolution of report images, and difficulty reading handwriting on handwritten reports. The first issue, 

the OCR software, was most frequently mentioned among all of the responses. A majority (60%) of the 

staff who are involved with the OCR software process, Registration, Triage, and DDE, encountered issues 

with it, oftentimes stating that the software made their job more difficult than it had to be. Most 

complaints involved OCR’s lack of accuracy in recognizing characters, resulting in narratives that were 

either completely incorrect or producing  small errors that are difficult to spot, such as the replacement 

of an ‘I’ with a ‘1’. When OCR software is not accurate, employees must retype the entire narrative or 

closely monitor the other fields to ensure the data is correct. This correction time is inefficient and 

wastes FDA resources and employee time.  

The next most mentioned issues by data entry staff were general complaints about the FAERS-

DMP system, including the lack of consistent field placement, field size, and font size in the software. 

The way the current system is configured, the data entry staff must constantly switch between windows 

to enter or perform quality control (QC) on the data as they go through the MedWatch reports. Figure 

13 shows the order of fields in FAERS compared to a 3500 form. About one-third of the staff who work 

with the FAERS software voiced concerns about this system design. The same number of people also had 

a complaint about the size of fields and the text size in the system. Currently, many of the fields that 

data entry personnel are filling out are not large enough to read or view comfortably, and the text in the 

fields is too small. Data entry staff mentioned the desire to have these fields increased in size in addition 

to having larger text in order to make their job easier.  
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Figure 13: FAERS interface vs. MedWatch form field placement 

 
 The remaining issues experienced by the data entry staff are problems originating from 

consumers and other reporters. Difficulty reading handwriting on mailed paper voluntary forms was 

mentioned by seven respondents, and six mentioned poor resolution clarity of faxed reports received. In 

some cases, the handwriting cannot be deciphered at all. However, since these are not problems with 

the FAERS-DMP system, they cannot be improved upon as long as paper and fax reports are still 

accepted by the FDA.  

 

4.4. Comparison of FAERS-DMP to Other Case Processing Systems 

We were able to tour the Center for Devices and Radiological Health (CDRH) and the Center for 

Tobacco Products (CTP)’s document processing facilities to compare their methods to those used by 

FAERS-DMP to help analyze the FAERS-DMP case processing system. These centers utilize two 

contractors who are also on the FAERS contract, HeiTech and DSI. HeiTech is a subcontractor for FAERS 

and the primary contractor for CDRH’s program called the Fully Integrated Records Facility, or FIRF. DSI 

is the primary contractor on both CDER’s FAERS-DMP program and the CTP Office of Compliance and 

Enforcement’s Retailer Response program. Both FIRF and the Retailer Response programs are much 

larger in scale than FAERS-DMP, since FAERS-DMP handles just one task order, processing adverse event 
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reports. FIRF and Retailer Response handle multiple task orders, or contractual obligations to perform 

specific functions for the agency. FIRF’s task orders include processing device adverse event reports and 

premarket submissions for device approvals. Some of the Retailer Response program’s task orders are 

processing Compliance Check Inspection (CCI) reports from Undercover Buys and Advertising and 

Labeling checks, and sending and receiving correspondence with tobacco retailers.  

 

4.4.1. CDRH’s Fully Integrated Records Facility (FIRF) 

The FIRF program includes a mail room, server room, document tracking software, and staff 

who perform triage, data entry, quality control, MedDRA coding, and editing. Unlike FAERS-DMP, the 

FIRF mail room accepts mail directly, although they still receive some mail that goes through the FDA 

mail room. Documents are then triaged by task order. For document tracking, FIRF uses an internally-

developed program, HeiQuality Automated Reporting and Tracking System (HeiQuality), rather than a 

third-party program under a separate contract, like FLARe and FAERS. After initial registration of reports, 

each task order uses different software for data entry.  

After triage, premarket documents are sorted and processed by form type, which can be one of 

30-40 different forms. Most premarket submissions are IDEs, Investigational Device Exemptions, 510Ks, 

applications for new uses for existing devices, and PMAs, or Premarket Applications. Companies 

submitting premarket documents must pay a filing fee and do not receive any acknowledgement of 

receipt like MedWatch reporters do. However, they can call FIRF, who will then locate the document in 

HeiQuality and inform the company of its status. All premarket submissions are processed on the same 

business day they are received, and 100% of them go through quality control, compared to a small 

sample of mandatory FAERS reports. FIRF processes about 150-200 premarket documents per day. 

Unlike FAERS, which accepts electronic reports directly into the database through the ESG or SRP, 

premarket documents submitted electronically are done so by mailing physical media, such as CDs or 

flash drives.  

Postmarket adverse event reports involving medical devices are submitted to CDRH’s Medical 

Device Reporting (MDR) program, which is much more similar to FAERS than FIRF’s premarket document 

processing. MDR accepts voluntary reports using MedWatch forms, and mandatory reports are required 

to be electronically submitted as of August 2015. Mandatory reports are sent using either ESG or a web-

based tool called WebTrader, analogous to SRP for FAERS mandatory reports. The software where forms 

are entered and stored is eMDR, FAERS’s equivalent for medical devices, and the interface for users to 

view them is the Manufacturer and User Facility Device Experience (MAUDE), analogous to FBIS. Reports 
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are stored in on-site servers at FIRF, while FAERS reports are stored on a third-party server and FBIS 

contains only links to the files. 

The data entry process for device voluntary adverse event reports has a similar workflow to 

FAERS-DMP. Scanning of paper reports is done at the mailroom and reports are entered into the 

HeiQuality tracking software. After triage, data entry employees type the reports into eMDR. After data 

entry, reports go to Analyst Coders for MedDRA coding, rather than to a QC step like Coding in FAERS-

DMP. Analyst Coders perform the same role as Validators in FAERS-DMP. They code voluntary reports 

and correct MedDRA coding errors in mandatory electronic reports. For Analyst Coders, the eMDR 

software automatically queues stopped mandatory reports by priority. In FAERS, Coders must search for 

the highest priority cases to work on first. While there is no formal QC step, the MDR program has an 

additional step not performed in FAERS-DMP: editing. Unlike drug adverse event reports, all device 

reports are made publically available in MAUDE, so editors are needed to redact any PII or confidential 

medical information before the reports are published (McClintock, pers. comm.). 

 

4.4.2. CTP’s Retailer Response Program 

The Retailer Response program managed by DSI for CTP is a national system that receives 

information from 50 state-level programs for Compliance Check Inspections (CCIs): Undercover Buys, 

when a minor attempts to purchase tobacco products from retailers, and Advertising and Labeling 

inspections, when retailers are checked to ensure they are advertising and displaying tobacco products 

in compliance with regulations. Each state issues their own contract for inspections, and CTP issues a 

contract for the Retailer Response program to compile the data from each state contractor. In addition 

to processing CCIs, the Retailer Response program generates Compliance Follow-Ups and reviews 

Grandfather and Substantial Equivalent requests. Compliance Follow-Ups are automatically generated 

for retailers that have had previous violations, and they consist of another Undercover Buy and an 

Advertising and Labeling check.  Grandfather requests are voluntarily submitted by companies to prove 

that their product was commercially marketed before February 15, 2007, in which case the product 

would be exempt from new premarket requirements. Requests are reviewed by Retailer Response, who 

sends CTP a recommendation for approval or denial. The final decision is then made by CTP. 

CCI reports come to the Retailer Response program from inspectors who work for the 50 state 

contractors through an iPhone application, and are entered into the Tobacco Inspection Management 

System (TIMS) database. Undercover Buy narratives from minors come in as paper mail and are also put 

into TIMS. Similar to how the number of MedWatch reports from consumers increases after media 
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coverage, Undercover Buy reports spike during public school breaks and the summer months, when 

more minors are available to work.  

Retailer Response has 115 employees who put the information from reports into a template in 

TIMS, perform QC on data entry and send mail to retailers. Unlike FAERS-DMP, no employees work from 

home, and the software they use does not track their work, so they must enter their hours themselves 

in another program. Data processing specialists perform data entry as well as mailing and shipping of 

letters to retailers. Quality control specialists review data entry. QC is particularly important to CTP 

because the FDA uses inspection reports in court cases, so the information must be correct. A second 

unit of data processing specialists ensures that the name and address on correspondence letters is 

correct, prints shipping labels, and scans the barcodes. Letters for inspection results can be either a No 

Violation Observed letter, a Civil Money Penalty of up to $30,000, or a No Tobacco Sale Order, given 

when a retailer has five or more violations within 36 months. These letters are picked up by a courier 

daily, as are acknowledgement letters from FAERS (Padgett, pers. comm.). 

 

4.4.3. Comparison to FAERS-DMP 

Figure 14 shows the similarities and differences between FAERS-DMP, FIRF, and Retailer 

Response. The largest difference between FAERS and the other two systems was the scale of each 

program. Since FAERS works on a single task order, it is the smallest of the operations, with 35 

employees compared to Retailer Response’s 115 employees (Padgett, pers. comm.). FAERS was most 

similar to the adverse event report task order in FIRF. Both programs use MedWatch forms for 

reporting, ESG for mandatory electronic submission, and MedDRA coders to classify adverse events. The 

most notable difference is FIRF’s inclusion of editors, which are not required in FAERS because reports 

are not made public until Quarterly Data Extracts or through Freedom of Information Act requests 

(McClintock, pers. comm.). Retailer Response processes inspection reports rather than event reports; 

however, all three programs use the same general steps for data entry. First, paper reports are scanned 

and entered into tracking software, and all reports are triaged by task order and/or form type. Data 

entry staff copy the information from a report, which is then checked by quality control. The last step in 

each process is the submission of completed reports into one of the FDA databases: FAERS, TIMS, and 

MAUDE.  
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Figure 14: Venn diagram comparing FAERS-DMP, CDRH FIRF, and the CTP Retailer Response 
program 
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4.5. SWOT Analysis of FAERS-DMP Process Steps 

A SWOT analysis was conducted on the MedWatch program, FAERS-DMP processing steps, and 

the software involved with FAERS-DMP.  The analyses are shown in Tables 2, 3, 4, and 5 below.  

 
Table 2: SWOT analysis of MedWatch forms and paper report handling 

 
Form 3500 Form 3500B Paper report courier route 

St
re

n
gt

h
s 

Concise layout. 
Has a basic instructions 
section and additional 
instructions next to some 
fields. 

Includes basic instructions 
about adverse event 
reporting and submitting a 
form. 

Paper reports are shipped 
from several FDA facilities 
to Landover daily. 

W
ea

kn
es

se
s 

Reporter info section puts 
last name before first 
name, leading to errors. 

Patient info section puts 
last name before first 
name, leading to errors. 
Does not include an 
explanation of 
compounded products. 

One extra day is needed to 
complete mailed reports, 
not including the days 
needed for the mail to 
reach the FDA from 
consumers. 

O
p

p
o

rt
u

n
it

ie
s Could potentially be 

restructured to make data 
entry more efficient. 

Could potentially be 
restructured to make data 
entry more efficient. 

When new contract is 
awarded, could look for a 
location closer to the 
MedWatch mailroom. 

Th
re

at
s 

Registration only swaps 
first and last names if 
obvious, the rest will go 
uncorrected. 

Registration only swaps 
first and last names if 
obvious, the rest will go 
uncorrected.  

Mail may be delayed due 
to inclement weather.  
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Table 3: SWOT analysis of FLARe processes 
 

Registration CTU Disposition 

St
re

n
gt

h
s 

Survey indicated this step 
typically takes less than 2 
minutes. 
Information from this step 
can be QC’ed by CTU and 
DDE. 

Reports sent to CTU are 
usually triaged the same 
day.  

Full reports go into FAERS in 
batches on a set schedule, 
so DDE knows when to 
expect them. 

W
ea

kn
es

se
s 

Poor OCR and difficult PDF 
splitting in FLARe slows the 
process. 

Survey indicated that paper 
reports take significantly 
longer to triage. 

Sending a report from 
FLARe to FAERS takes 84 
minutes. 
Retrieving reports 
accidentally disposed 
before they were ready is 
difficult and requires a 
manager. 

O
p

p
o

rt
u

n
it

ie
s 

A FLARe 2 system is in 
development. 

  

Th
re

at
s 

 If reports are sent to the 
wrong centers, safety 
reviewers may not have all 
available data to analyze. 
The reports may also need 
to be triaged a second time 
at the other center, adding 
time. 

Reports which fail 
disposition the first time 
must be corrected and sent 
again, so they may end up 
in a later batch. 
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Table 4: SWOT analysis of FAERS processes 

 DDE Coding Validation 

St
re

n
gt

h
s 

According to survey results, 
the DDE staff is very 
experienced in data entry. 
Some DDE workers are also 
trained in Coding. 
Data entry from this step is 
QC’ed in Coding. 

 Performed by medical 
professionals. 
In addition to coding 
voluntary reports, 
Validation also does QA for 
a random sample of 
mandatory reports to 
ensure compliance. 

W
ea

kn
es

se
s 

Difficulty reading 
handwritten reports or 
scans/faxes with poor 
resolution. 
If there is a concern, a 
report may be sent around 
to several employees to 
look at before it is 
completed. 

Must email an FDA 
employee to add new 
entries to the manufacturer 
or product dictionaries, 
cannot make a request 
within the FAERS software. 

 

O
p

p
o

rt
u

n
it

ie
s 

The appropriate fields exists 
in FLARe for DDE to move 
from FAERS to FLARe, so 
DDE will not have to wait 
for disposition. 

In the next version of 
FAERS, a feature for 
dictionary requests could 
be added so Coding 
employees do not have to 
leave the application.  

The old AERS software 
could automatically code, 
and the FDA is potentially 
interested in looking for 
another system to do it 
again.  

Th
re

at
s 

 This is the last QC step 
before submission to 
FAERS, so errors here will 
go into the database. 

Only a very small 
percentage of mandatory 
reports are reviewed for 
correctness. 
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Table 5: SWOT analysis of FAERS-DMP software 

 ESG and SRP 
MedWatch 

Online 
OCR FLARe FAERS 

St
re

n
gt

h
s 

Allows 
companies to 
submit directly 
to FAERS 
without any 
processing. 

Allows 
consumers and 
medical 
professionals to 
submit online.  
Sent in XML 
format (if no 
devices are 
included), 
which has very 
little need for 
data entry.  

When correct, 
reduces amount 
of data entry.  

Internet-based, 
allowing users 
to work 
remotely. 
Eliminates 
paper report 
handling after 
initial scanning.  
Faxes upload as 
PDFs instead of 
printing out. 

Internet-based, 
allowing users 
to work 
remotely. 
 
 

W
ea

kn
es

se
s 

There is no 
automatic 
notification to 
the contractors 
if the ESG 
and/or SRP stop 
working. 

Requires 
corrections 
when 
consumers 
misplace 
information or 
incorrectly 
classify a 
product.  
XMLs still 
require 
corrections to 
11 fields.  

Often incorrect, 
requiring 
correction or 
deletion of data 
entered. 

Many aspects of 
the interface 
are not user-
friendly. 
Employees are 
not notified if 
cases are 
assigned to 
them for 
review, and 
instead have to 
run a search. 

The Oracle 
system is no 
longer being 
supported by 
the developers. 
The text fields 
do not match 
up with the 
MedWatch 
form layout, 
requiring 
switching pages 
often.  

O
p

p
o

rt
u

n
it

ie
s 

 If perfected, 
online reports 
would only 
need triage, QC, 
and MedDRA 
coding.  

If more 
accurate, it 
could reduce 
the amount of 
time needed in 
Registration 
and DDE. 

A new version is 
in development. 

A new version 
will begin 
development 
after a new 
contract is 
awarded. 

Th
re

at
s 

If the programs 
stop working 
and this is not 
identified 
quickly, reports 
will not be 
collected.  

FAQs can be 
vague, resulting 
in inaccurate 
entries by 
consumers.  

Can make very 
subtle letter 
replacements, 
such as ‘I’ to ‘1,’ 
that are difficult 
to identify and 
can be easily 
overlooked.  

 If a user is 
kicked out of 
the system 
while in a 
report, the user 
can be locked 
out of the 
report.  
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4.6. Analysis of Lean Wastes 

Wastes within the FAERS-DMP process were identified through system analyses. The wastes we 

discovered are shown in Figure 15 below. We identified numerous defects resulting in increased 

processing time within the system, including poor quality handwritten reports, poor quality fax reports, 

and erroneous OCR software results. The data entry staff must spend more time per report when they 

have difficulty deciphering handwriting or must correct text entered by OCR. Another example of 

wasted time occurs when the data entry staff have to wait multiple seconds for the FLARe and FAERS 

software to respond. When these seconds are multiplied by the number of reports per year, hours of 

working time are wasted. Data entry must also wait when there is a server or website failure since they 

are not able to access reports within the online databases. A transportation waste occurs during the 

mail courier route for paper reports. A paper report travels over 50 miles during the courier route. 

Motion wastes identified include the disposition process from FLARe to FAERS, excess scrolling within 

the software, and excess clicking and mouse movements within the software. For example, in FLARe, the 

Registration staff has to enter data at the bottom of the webpage and then scroll all of the way back to 

the top to save the report. Additionally, in FAERS, it is not always possible to switch between fields using 

the tab key so data entry staff has to click between fields. Extra-processing wastes were identified as 

dictionary errors and human errors. Both these errors cause a report to return to DDE or Coding to be 

processed again and corrected. No examples of Over-production, Non-utilized skills, or Inventory wastes 

were identified within the system.  
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Figure 15: Analysis of Lean wastes 
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5. Recommendations 

 In this chapter, we use the results from Chapter 4 to create recommendations for our sponsor to 

improve report processing efficiency and assessment. First, we address recommendations related to 

combining the FLARe and FAERS systems. Currently, the FDA is intending to combine the two systems, 

so we provided a map of the possible process in Section 5.1. However, the combination of the systems 

could take a few years, so in Sections 5.2 and 5.3 we provide recommendations that could be 

implemented to the current FLARe and FAERS systems to increase efficiency. Recommendations from 

Sections 5.2 and 5.3 could also be considered for the future combined system, as many employee 

suggestions were taken into account. We also looked into potential changes to the MedWatch forms 

themselves and consumer education to enable consumers to fill the forms out more accurately. Finally, 

we make recommendations for potential metrics that the FDA can use to track how our potential 

changes might affect their systems.  

 

5.1. Recommendation for a Combined Data Entry Software 

We recommend combining the FLARe and FAERS software into one system. 

Currently the data entry process is done in both the FLARe and FAERS software. Registration 

enters approximately 10% of a case’s information in FLARe before a report is triaged. If the report 

belongs in the FAERS database, DDE completes the remaining 90% in the FAERS software. This requires 

sending a case’s XML file and PDF image file from FLARe to FAERS after triage, as well as sending 

acknowledgements between the two. The total disposition process takes 84 minutes, and the PDF 

images of the original reports are attached to their XML versions in batches five times a day: 9:00 am, 

12:00 pm, 3:00 pm, 6:00 pm, and 9:00 pm. Performing all data entry tasks in one system would 

eliminate the need for this step and would remove the need for a CTU number. Since all tasks would be 

in one system, only the Case ID Number would be needed to track reports, and an acknowledgement 

step would be eliminated between the FLARe and FAERS databases. In addition, cases that are 

accidentally sent to DDE would no longer require approval to be reopened in FLARe. Figure 16 shows a 

new process map incorporating this recommendation. The number of swim lanes has been reduced 

from four to three as there are now only swim lanes for submission, the combined software, and 

disposition. The number of acknowledgments would decrease from two to one.  
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Figure 16: Recommended Process Map for Voluntary Adverse Event Reports
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The development of a combined system also opens up an opportunity for a new or updated user 

interface. The FLARe software could be updated to include the FAERS tasks, or an entirely new software 

system could be developed. In either case, changes to the user interface could be incorporated at the 

same time the tasks are combined. Recommendations for making the software more user-friendly and 

conducive to efficient data entry are described in Sections 5.2.2 and 5.3. 

 

5.2. Recommendations for the FLARe System 

5.2.1. Recommendation for moving DDE into the FLARe system 

We recommend that DDE be moved from FAERS to FLARe.  

 While the combined system that integrates all steps of FLARe and FAERS together was a more 

long term recommendation for how to improve case processing efficiency, the FDA wanted shorter term 

suggestions for how to improve processing time. One major change that could be implemented in the 

interim before the combined system is that DDE could be moved from FAERS to FLARe. One motivating 

factor behind this change is that, currently, the FAERS software is very inefficient for data entry. The 

data fields in FAERS do not line up with MedWatch forms at all, requiring data entry staff to switch 

between tabs and click into different fields instead of being able to easily tab through data entry. The 

comparison between the FAERS interface and a 3500 form was shown earlier in Figure 13.  

FLARe’s data fields are set up sequentially so the fields line up with the MedWatch reports, as 

seen in Figure 17. Data entry staff would spend much less time switching between fields and tabs, and 

they could get reports done minutes or seconds faster. 
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Figure 17: FLARe interface vs. MedWatch field placement 

 
5.2.2. Recommendation for FLARe Software 

We recommend that the FLARe OCR software be replaced. 

 Every Registration and CTU staff member that responded to the open response questions of our 

survey had issues with the OCR software and either wanted OCR to be removed or disabled entirely for 

a single report. Registration staff also reported that OCR required more time per report to correct 

mistakes and incorrect data fields.  In order to increase the efficiency of staff and lower the amount of 

time spent per report, the FDA might consider replacing the OCR software or allowing staff to choose 

whether or not OCR is used on an individual report or individual fields. It also might be beneficial to 

include a feature that allows employees to clear individual fields in the form. Sometimes, only a few 

fields have erroneous data and clearing the entire form would delete both the good and bad data. If 

staff could delete fields of their choice, this could increase efficiency so they do not have to delete 

incorrect data and reenter correct data that was already present. 
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5.2.3. Recommendations for FLARe User Interface  

We recommend that the main screen of the software have columns for file size and patient ID number.  

A feature requested by Registration staff was the addition of columns for file sizes and patient 

ID number in the main screen of the software. This would allow staff to identify duplicate reports more 

easily, since a large file size would indicate that there are multiple reports in the same PDF that need to 

be split into separate cases.  

 

We recommend that employees be able to customize the order of columns on the main screen of the 

program.  

Another change that could be implemented is the ability for customization of the columns on 

the main page. Currently, FLARe has the ability to move around columns but the customization reverts 

back to the original set up after opening and closing one report. The ability for permanent customization 

would allow staff to see the most important columns for them first, decreasing the amount of time 

required for them to find the columns that have the information they need and increasing the amount 

of time employees can spend on registration and triaging.   

 

We recommend that users be allowed to customize their search filter terms.  

 In a similar vein, users should also be allowed to customize their search filter terms so that the 

default search terms can be what a particular staff member wants them to be. For example, a 

Registration staff member will usually not need to look up reports that need to be triaged. Having an 

option to only display report that need to be registered decrease the amount of time they have to spend 

searching for reports.  

 

We recommend that the report screen have a ‘back to the top’ button at the bottom of the report. 

A ‘back to the top’ button should also be added to FLARe report screens. Currently, the 

Registration and CTU staff must scroll from the bottom of the report back to the top in order to save 

changes and move to the next report. A ‘back to the top’ button would prevent the staff from having to 

scroll back up and save time. Even if it is just a few seconds saved, that time difference multiplied by the 

number of reports received each year would add up to a significant time savings. Alternatively, a second 

save button could be added to the bottom of the screen. Ideally, these buttons would move as the user 

scrolls through the report, remaining at the bottom of the screen so they are able to jump back to the 

top or save at any time. 
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We recommend that the system alert users before they are allowed to dispose a report. 

 In the current FLARe system, any user who is accessing a report that is in the Triage stage can 

dispose a report with the click of a button. This can be inconvenient, as once a report is disposed to 

another agency or FAERS, it cannot be retrieved unless it is manually sent back by the receiver. This 

problem can be solved by having the system create an alert when the user clicks the button to dispose a 

report. That way, users who did not intend to dispose the report can ensure that it stays in the FLARe 

system.  

 

We recommend that the system alert users about reports assigned to them.  

 Another change that could be implemented is to create notifications when a report is assigned 

to a specific staff member. For example, if Registration or CTU staff members are unsure about a form, 

they assign it to the head of CTU. Currently the head of CTU does not get a notification and needs to run 

a specific search to find out if any reports have been assigned to him or her. If a staff member received a 

notification, he or she could immediately work on the assigned report, instead of having the report sit in 

the system until the employee remembered to search for assigned reports.  

 

We recommend that the amount of time required for a user to be timed out of the system be 

increased.  

 Users expressed an interest in having the timeout period of the system increase, as well as 

having the timer reset to zero when the user makes any keystroke or clicks the mouse. Currently just 

inputting one keystroke is not enough for the system to recognize that the user is still present.  

 

We recommend that PDFs be able to be split as many times as necessary instead of having a 

maximum split number.  

 A current issue for Registration staff is that PDFs occasionally must be split, as multiple adverse 

event cases have been sent as one file. As of now, the capability for the software to split the PDFs has a 

maximum number of times one PDF can be split, somewhere between 40 and 50 times. If a report needs 

to be split 60 times, Registration staff must split the document in two separate batches instead of just 

one. If the system could have a larger maximum for the number of times a PDF could be split, it would 

save Registration staff’s time and prevent them from having to split a document more than once.  
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We recommend implementing an easier way to split reports.  

               The Registration staff mentioned during our interview that it is difficult to split report images. 

They must open the PDF and type the first and last page numbers of each report in a single line text 

field, which is a time consuming process. One way to make this easier would be to have a visual 

representation of each page, allowing the user to drag and drop each page into individual cases. 

Another option would be to have the user state how many reports are in the file, then fill individual text 

boxes with the correct page numbers. The user would have the ability to quickly tab through these 

boxes and could easily see which pages are assigned to each case.  

 

We recommend that the country field for addresses be left blank instead of having USA be the default.  

 As of now, the FLARe system automatically assigns USA as the default country when a report is 

registered. This can be problematic for staff because occasionally MedWatch receives international 

reports, and if an employee is not paying very close attention, they could forget to change the country 

of origin field to something other than USA. This makes more work for quality control further down the 

line. If there was no default, this would not be a problem.  

 

We recommend that the location of automatically added date stamps be changed.  

 In the current FLARe system, automatic date stamps are added to every form so that they can 

be easily kept track of. However, sometimes, the stamps are placed in locations that cover up some text 

or information in the report. It would be best if the system added the date stamp in a location where no 

text would be entered, so Registration and other staff do not have to struggle to discern what is written 

under the date stamp.  

 

5.3. Recommendations for the FAERS System 

We recommend that the software that disposes reports from FLARe to FAERS be updated to make the 

disposition process faster. 

 As described in Section 4.2, the disposition of a report from FLARe to FAERS is currently a 

multistep process with information exchanged between the systems five times, taking about 84 

minutes. Updating this process to reduce the disposition time and make PDF attachment an open-door 

system rather than a batch system would allow reports to enter FAERS as soon as they are finished or go 

back to FLARe if needed without making staff wait. The factor that adds the most time, over an hour, to 

the disposition process is that reports can go back and forth from FLARe to the bucket in one minute, 
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but take 20 minutes to go back and forth from the bucket and FAERS. This is intentionally set by the 

developers to avoid overloading the server. If this could be changed without updating the servers, we 

recommend allowing PDF images to attach to the XML files to avoid adding more time delay to the 84 

minutes disposition. 

 The time needed for disposition would also be saved if FLARe and FAERS were combined in a 

single system so that disposition was unnecessary. This alternative change was discussed in Section 5.1. 

 
We recommend that field and font size in FAERS are kept consistent.  
 The data entry staff that use FAERS have noted that some fields will not expand upon clicking 

and they do not allow the staff to view the entire field at a time. This can slow the process of quality 

control, when employees want to quickly scan through data to ensure there are no mistakes. It can also 

make data entry more difficult if staff cannot see where they are entering data. Ensuring that all fields 

can be expanded would get rid of this problem, and help employees do their jobs more efficiently. It 

would also be beneficial to have font on forms and the software be consistent. Currently, on some 

forms, the font size is too small and difficult to read, so it would be useful to make the font size and style 

standardized. These changes could ensure that the work done in FAERS run smoother.  

 

We recommend that coding staff are not barred from editing any fields in the FAERS system. 

 One of the tasks Coding staff perform is quality control of the data entered into the software 

fields. When the Coders notice any incorrect data, they fix it. However, currently, the FAERS system bars 

the Coders from editing certain sections. This is inefficient because it forces Coders to send the report 

back to DDE to have data entry staff fix the mistake, and then the DDE staff send the report back to the 

Coders. This wastes time, as Coders could easily fix the mistake in the locked fields if they were able to 

access the information. If Coding staff were permitted to edit in any field, this would increase efficiency, 

as reports would move to validation quicker if they do not have to go back to DDE for correction.  

 

We recommend that clicking on a field does not highlight the all of its contents. 

 FAERS has a feature that highlights the entire field when a user clicks on it. This feature can be 

frustrating, as an employee could accidentally delete the entire field’s worth of data, requiring him or 

her to retype everything or send it back to DDE to be retyped. If the system did not have this feature, 

this mistake would be less likely. Additionally, an undo and redo button can be implemented in the 

software to recover deleted text. 
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We recommend that drop down menus have more options. 

 Some employees have requested that more options be added to drop down menus to enable 

them to enter data more accurately. For example, in order to provide more accurate data entry, 

additional medical dosage terms should be added to the drop down menu of dosage forms such as 

intravesical and pills. This would allow the data from the forms to be entered in the most verbatim way 

possible.  

 

We recommend that locked cases be listed to users and allow users to reenter those cases more easily.  

 Currently, if a user times out of FAERS or closes a case, the case the user was working on 

becomes locked. This prevents anyone from editing the case, even the user that was working on it. This 

is a problem because if employees cannot get back into the report for an amount of time, that report is 

delayed until it can be unlocked. It would also be useful for locked cases to be listed in the main screen 

of FAERS if the users want to search for them.  

 

We recommend that the autofill function should only activate when it does not recognize the input.  

 When inputting data to certain fields, an autofill feature gives suggestions to the user as to what 

it thinks they are trying to input. While it can be a useful feature, the system forces a user to choose an 

auto filled response instead of the field accepting what was written. This can cause a few seconds of 

delay while the data entry staff are forced pick from a list even if they have already finished typing. If 

this feature only activated when the field did not recognize the input, it would decrease the processing 

time of each report by a few seconds.  

 

5.4. Recommendations for Consumer Education and MedWatch Forms 

We recommend that the FDA provide consumers with a more easily accessible instructions on how to 

fill out MedWatch forms.  

 Data entry staff have identified that consumers commonly fill out forms incorrectly due to 

misinterpreting instructions or not understanding a question.  This requires staff to make more 

corrections, which is very inefficient. One potential solution to this problem would be to have easily 

accessible instructions online or on paper for consumers to use. Currently there are instructions on the 

MedWatch website, but it is not easy to find, and is only for Form 3500. Instead of filling out incorrect 

information, consumers could easily look up questions they have about the form if the instructions were 

to be made more accessible and a second set of instructions was made for Form 3500B. Additionally, 
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more information could be placed directly on the MedWatch forms next to each question. There is a 

smaller chance of errors due to misunderstanding questions if the form walked the consumer through 

the process of filling it out, leading to more accurate information. Implementing these changes would 

lower the amount of errors staff are required to fix, allowing them to process forms faster.  

The online submission website, MedWatch Online, could also be updated to provide more 

helpful information for users when filling out the form without needing to leave the website. For 

example, one section that is corrected often by Triage is the compounded product check box. 

Consumers often mistakenly select this option when their product was not compounded. This error 

could be reduced by providing an explanation of what compounded products are in MedWatch Online, 

similar to the help text for over-the-counter products, shown in Figure 18 below. The additional 

information window describes an over-the-counter product; however, the window for compounding, 

shown in Figure 19, suggests only that consumers contact a professional without giving any explanation 

as to what compounding is or how to tell if your drug is compounded. Users may not be willing to stop 

filling out the form to call their physician or lookup compounded products elsewhere, leading to errors 

which increase the time spent by CTU or the user getting frustrated and not filling out the forms at all.  

Fields may also be improved by including the information on the screen under the question instead of 

clicking on the additional information button, so users filling out the form quickly will see the 

information.  

 

 

Figure 18: Over-the-Counter Product Description in MedWatch Online  
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Figure 19: Compounded Product Description in MedWatch Online  

 

 An existing FAQ for Form 3500 is easily available online from the MedWatch reporting website 

that is shown in Figure 20. Currently when the ‘Frequently Asked Questions’ button is clicked, 

consumers are brought to a webpage that answers questions about browser compatibility and report 

submission. Only a small hyperlink within the FAQ links to the instructions with information on how to 

fill out report fields. An additional button could be added to the MedWatch reporting website that 

directly links to the form instructions, as shown in Figure 21. 

 

 
Figure 20: Current MedWatch online form instructions 
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Figure 21: Recommended MedWatch online form instructions 

 

5.5. Using New and Existing Metrics to Measure Performance  

We recommend surveying employees routinely to use the collected data to help guide future system 
improvements.  

The survey given to FAERS-DMP staff was a significant part of our project results. The 

employees’ point of view is important to consider since these stakeholders work with FAERS on a daily 

basis. Their answers provided useful statistics and suggestions that were previously unexplored, such as 

how long reports take to process from the employee’s perspective, how user friendly the system is, and 

where they can see improvements. The survey provided us with valuable information on how reports 

are processed and where problems may be occurring from a user standpoint. 

 We suggest giving surveys similar to ours in the future, particularly while new software is being 

developed and when significant software changes have been implemented. This may help the 

contractor and the FDA to ensure staff members are working to their full potential. These surveys could 

provide more opportunities for staff to suggest changes and provide consistent data for managers and 

the FDA to track employee satisfaction and software performance. Survey data, such as average report 

processing time, can also be compared to system data.  
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We recommend utilizing metrics specifically related to the FDA’s software.  

 The following metrics could provide additional understanding as to how well the system is 

operating and identify areas for improvements to be made in the future. 

 

Server Uptime:  

When the FAERS server is down, reports cannot enter the system to be processed. During 

December 2016, the FAERS-DMP contractor had six hundred reports come in at once due to a server 

failure. Reports were held in a queue until the system could be restarted a few hours later. Currently, 

the only way to make sure the system is active is by logging in to FAERS and running a report on the 

number of cases that have been submitted in the past few hours. If this number is unusually low, it 

could indicate that the system has experienced a software glitch or crash. Our suggestion is to have the 

project managers receive alerts when the system is encountering an issue without allowing them access 

to the server’s functions. This would quickly notify them if there was an issue so data entry staff could 

be alerted.  

 

Transfer Rates and Processing Power:  

The 20 minute time intervals that FAERS requires to submit XMLs and PDFs to and from the 

bucket between FLARe and FAERS may be due to either a buffer or a lack of processing power. A buffer 

would indicate that the server needs space between each report to process them, meaning a shorter 

time could potentially be used without the risk of overloading the server. On the other hand, if 

processing power is an issue, then the server could be strained under its current workload and crashing, 

leading to long queues and potentially lost reports. Obtaining this information from the company that 

maintains the server would aid in determining the feasibility of a  change to a single system.  

 

OCR Correctness:  

The FDA could monitor the accuracy of the FLARe OCR software.  This would allow for a way to evaluate 

each update from within FLARe without needing to rely solely on user feedback. One way OCR 

correctness could be measured is by tracking the number of times the ‘Clear Field’ button is used to 

delete the OCR text. Every time the button is pressed by a staff member, it most likely means that the 

OCR data in that field is unusable. FLARe could monitor the use of this button to show whether the OCR 

results are improving. Alternatively, the FDA might consider working with ArisGlobal to implement new 
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OCR software that is better tailored for analyzing MedWatch forms if the current one is found to be too 

inaccurate to use.   

 

Consumer Errors:  

Tracking common mistakes consumers make over time could determine whether MedWatch 

FAQ improvement were effective. This could be accomplished by having FLARe monitor changes made 

by staff to MedWatch submissions. The FDA could use this data to evaluate future FAQ and form 

improvements, making forms easier for consumers to complete and reducing the amount of corrections 

data entry staff need to make. 

 

Corporate Errors:  

Some corporations, such as pharmacies, hospitals, and insurance agencies, submit large 

amounts of voluntary reports. Often these reports have consistent errors such as incorrect reporter 

information, incorrect document size, and reports that do not contain an adverse event. While these 

reports are always accepted, the lack of MedWatch standardization can cause significant processing 

delays. Corporations may simply not know they are causing problems, and while the FDA cannot force 

them to send proper voluntary reports, the FDA might benefit from keeping track of and contacting 

these companies if the issue becomes persistent. 

 

We recommend using existing metrics to benchmark future performance.  

FLARe and FAERS provide metrics in regards to processing times, employee performance, and 

how many reports are being received. We suggest focusing on the following metrics to see the benefits 

of any changes implemented to improve the FAERS-DMP system: 

 Average processing time per report for each department 

 Total processing time of one report 

 Cost per report type (mail, fax, or online) per department 

 Total operation costs 

 Number of reports received daily 

 Number of reports completed daily 
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6. Conclusions 

By implementing our adapted business process improvement plan, we were able to create 

several recommendations for increasing the efficiency of adverse event report processing at FAERS-DMP 

for the FDA. Reducing the time needed to process a report may allow the program to more easily cope 

with the expected increase of reports received in the future. A more efficient system utilizing some of 

our recommended changes would also reduce the technology resources and waiting time involved with 

file transfer between software. Improved instructions for MedWatch Form 3500B may reduce the 

number of errors made by consumers and the time data entry staff must spend to correct them. 

The recommendations developed for FAERS-DMP were intended to meet this project’s goal of 

increasing the efficiency of adverse event report processing while considering the needs of the system’s 

stakeholders, primarily the FDA and the contractor’s employees. The FDA expressed a desire to reduce 

the time, cost, and resources that report processing consumes, while the contractor’s employees 

wanted the software they work with to be easier to use and for the program to become more efficient 

without cutting jobs. Our recommendations for improvements to the FLARe and FAERS user interfaces 

and MedWatch form instructions are intended to make data entry both faster and easier. The 

recommendation for a combined system encompassing FLARe and FAERS jobs would eliminate the 

disposition step and simplify the process without removing any positions. Due to the complications and 

requirements of government contracting that affect FAERS stakeholders, our recommendations include 

both short term and long term suggestions.  

In addition to implementing our software and MedWatch related recommendations, OSE may 

consider continuous improvement, an important aspect of the cyclical Six Sigma method, to develop 

more recommendations for FAERS-DMP in the future. Existing system metrics can be used to assess 

changes. Additional surveys of the contractor’s employees may be carried out before and after future 

software updates to ensure that the program is conducive to efficient data entry. Lastly, while our 

project included general comparisons between the FAERS-DMP, FIRF, and Retailer Response programs, a 

more detailed study of these programs, as well as analysis of programs from other centers and even 

other government agencies, would allow for the best practices in case report processing to be identified 

more systematically. 
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Appendix A: MedWatch Form FDA 3500- Voluntary Reporting 
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Appendix B: MedWatch Form FDA 3500A-Mandatory Reporting 
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Appendix C: MedWatch Form FDA 3500B- Voluntary Reporting for 
Consumers 
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Appendix D: Comparison of Business Process Improvement Methods 

 

Brewer, 1996 
Harrington, 

1991 

Liker, 2004 

(Toyota) 
Page, 2010 Robson, 1991 

Organization Organizing for 

Improvement 

Initial Problem 

Perception 

Develop Process 

Inventory 

State the Problem 

            

Project Selection 
Understanding the 

Process 

Clarify the 

Problem 

Establish 

Foundation 
Test the Statement 

             

Problem Solving Streamlining 

Locate 

Area/Point of 

Cause 

Draw Process 

Map 

Search for Root 

Causes 

          

Data Collection 
Measurements and 

Controls 

5-Why? 

(Investigation of 

Root Cause) 

Estimate Time 

and Cost 

Establish and 

Eliminate Root 

Causes 

            

Data Analysis 
Continuous 

Improvement 
Counter-measure 

Verify Process 

Map 

Implement 

Corrective Action 

         

Evaluation  Evaluate 

Apply 

Improvement 

Techniques 

Install Appropriate 

Measurements 

         

Process 

Improvements 
 Standardize 

Apply Internal 

Controls, Tools, 

and Metrics 

Change Operating 

Practices 

      

   Test and Rework  

      

   
Implement the 

Change 
 

      

   
Drive Continuous 

Improvement 
 

 

  



75 
 

Appendix E: Survey for FAERS-DMP Staff 

 

Hello! Thank you for taking the time to complete this survey about FAERS-DMP. We are students from 
Worcester Polytechnic Institute (WPI) working on a 7 week student research project to study FAERS-
DMP and develop recommendations for improvements. A report about our research will be published 
by our university and will be made publicly available, pending FDA approval. By completing this survey, 
you agree that we can use your responses in our report without using your name or other identifiable 
information. 
 
This survey is voluntary and anonymous. You may skip any questions that you do not want to answer. 
This survey should take approximately 10 minutes to complete.  
 
 
What is your main position in the FAERS-DMP system?  
 Registration 

 CTU 

 DDE 

 Coding 

 Validation 

 
Briefly describe your current position and responsibilities in regards to the system.  
 
Do you ever work in other positions? If yes, please explain. 
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How long have you worked with FAERS-DMP? 
 Less than 6 months 

 6 months-less than 1 year 

 1 year 

 2 years 

 3 years 

 4 years 

 5 years 

 6 years 

 7 years 

 8 years 

 9 years 

 10 years 

 11 years 

 12 years 

 13 years 

 14 years 

 15 years 

 16 years 

 17 years 

 18 years 

 19 years 

 20 years 

 Greater than 20 years 
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Rate the following statements: 

 Strongly 
agree 

Somewhat 
agree 

Neither 
agree nor 
disagree 

Somewhat 
disagree 

Strongly 
disagree 

Not 
applicable 

The FLARe 
software 
suits the 

needs of my 
position  

            

FLARe is 
efficient for 
processing 

data 

            

The FAERS 
software 
suits the 

needs of my 
position  

            

FAERS is 
efficient for 
processing 

data 

            

There are 
significant 
corrections 
that I need 
to make to 

adverse 
event 

reports that 
come from 
MedWatch 

forms 

            
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On average, how long do you think it takes you to process one of each of the following forms? 

 Less than 
2 minutes 

2-4 
minutes 

4-6 
minutes 

6-8 
minutes 

8-10 
minutes 

10-12 
minutes 

12-14 
minutes 

14-16 
minutes 

Paper                 

Fax                 

Online                  

 
16-18 

minutes 
18-20 

minutes 
20-22 

minutes 
22-24 

minutes 
24-26 

minutes 
26-28 

minutes 
28-30 

minutes 
Greater 
than 30 
minutes 

Paper                 

Fax                 

Online                  

 
 
What factors slow the process of processing a form? How would you resolve them?  
 
What change(s) would you like to see in the software to make your job easier? 
 
Could any other changes be made to make your job easier?  
 
Could changes be made to the MedWatch forms themselves to make data processing easier?  
 
Comments? 
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Appendix F: Additional Survey Graphs 

 
 

 
Figure 22: Number of years employees worked for the FAERS-DMP System 

 
 

 
Figure 23: Employee rankings of the suitability and efficiency of FLARe and FAERS  
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On average, how long do you think it takes you to process one of each 
of the following forms?  
 

 
Figure 24: Processing time of adverse event reports for Registration staff 

 

 
Figure 25: Processing time of adverse event reports for Triage staff 
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Figure 26: Processing time of adverse event reports for DDE staff 

 

 
Figure 27: Processing time of adverse event reports for Coding staff 
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Figure 28: Processing time of adverse event reports for Validation staff 
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