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Abstract 
Background: Voluntary hospital reporting systems are potentially valuable 
sources of information about medical errors and adverse events. This study 
examined the extent and variation in the reporting of medication errors and 
adverse drug events in a voluntary hospital incident reporting system. Methods: 
A retrospective analysis of received incident reports of potential and preventable 
adverse drug events over a 22-month period was conducted at a 1,300-bed, 
university-affiliated, tertiary care hospital. Reporting of adverse drug events into 
the hospital’s online Risk Management Event/Incident Entry System (RMEES), 
which is mainly used by nurses, was compared to reporting by pharmacists into a 
pharmacy reporting system (PHRED). Results: During the study period, the 
reported preventable and potential adverse drug event rates were 0.47 and 1.85 
per 1,000 patient days, respectively, for RMEES-reported events compared with 
rates of 0.08 and 41.5 per 1,000 patient days for PHRED-reported events. 
Significant differences by service (P < 0.001) were present for potential adverse 
drug event rates in both RMEES and PHRED, but preventable adverse drug event 
rates did not differ significantly (P > 0.05) by service. A modest relationship (R2 = 
0.27) between potential and preventable adverse drug event rates reported to 
RMEES was present. The median ratio of potential to preventable adverse drug 
events in RMEES was 4.5 (range = 0 to 16). The median ratio of PHRED to 
RMEES reports was 7.8, but varied markedly among individual nursing units 
(range = 0 to 157). Conclusions: Compared with rates reported in the literature, 
voluntary incident reporting yielded a much lower reporting rate of adverse drug 
events with considerable variation in reporting among units and service areas. 
Voluntary reporting of medical errors and adverse events is unlikely to yield 
reliable estimates of event rates.  

Introduction  
Hospitals and health care providers strive to deliver the safest care possible. 

Nevertheless adverse drug events are common,1–4 often preventable,5–9 and 
costly.10–15 Preventable adverse drug events occur due to medication errors, which 
include errors in the process of ordering or delivering a medication and errors of 
omission (e.g., failing to administer a drug as prescribed). Bates et al.16, 17 

estimated that approximately 1 percent of medication errors result in adverse drug 
events. Minimizing or eliminating medication errors is vital to improve patient 
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safety and the quality of hospital care. Medication error reporting is an essential 
component of achieving these goals. 

Several national voluntary and mandatory reporting systems exist for 
medication errors, adverse events, and medical device problems in the United 
States.8–22 The Institute of Medicine called for national mandatory reporting to 
State departments of health of events that result in death or serious harm, and 
voluntary reporting within health care organizations of less serious events.19, 23–27 
The Institute for Safe Medical Practices, however, has endorsed voluntary 
reporting of adverse drug events.23, 24, 26 Although the debate regarding the need 
for voluntary or mandatory reporting systems continues,23–25, 28–32 voluntary 
reporting systems are more appealing to institutions and are potentially valuable 
sources of information that hospitals could use for systemwide improvements.33  

Previous research on voluntary incident reporting involved examining reports 
on a restricted number of patient care units for limited time periods, typically less 
than 1 year.34–39 To better understand how to enhance incident reporting, it is 
essential to examine the existing state of reporting, particularly voluntary systems. 
This study analyzed a hospitalwide voluntary incident reporting system at an 
academic teaching hospital during a 22-month time period. Specifically, this study 
aimed to determine the extent and variation in the reporting of potential and 
preventable adverse drug events by comparing incident reporting with other 
information sources, such as pharmacist reporting of events.  

Methods 

Setting 

Barnes–Jewish Hospital (BJH) is an urban, 1,300-bed, tertiary care referral 
center affiliated with Washington University School of Medicine in St. Louis, 
Missouri, and a member of BJC HealthCare. In 2001, BJH had 49,927 inpatient 
admissions and 81,792 emergency department visits. We examined medication 
events that led to patient harm (adverse drug events) and potential adverse drug 
events (errors that caused no harm or were intercepted before they reached the 
patient) captured by BJH’s online Risk Management Event/Incident Entry System 
(RMEES) from May 2000 to March 2002.  

Definitions 

An adverse drug event is an injury related to medication use. Adverse drug 
events can be preventable or nonpreventable. Preventable adverse drug events 
arise from medication errors that may occur in the process of ordering, 
transcribing, dispensing, or administering a drug. Potential adverse drug events 
are errors that have the capacity to cause injury, but fail to do so either by chance 
or because they are intercepted.40  
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Data sources 

Risk Management Event/Incident Entry System (RMEES) 

BJH’s online RMEES is an event/incident reporting and tracking system. This 
system includes an easily accessible, confidential, Web-based reporting 
application for reporting patient-related incidents that may have led to adverse 
outcomes. The system has been in use for over 10 years at BJH, and over 14,000 
events of many different types, including medication-related events, have been 
recorded in the database since its inception. Nurses are the primary users of this 
system, but other allied staff such as patient care technicians and respiratory 
technicians can also report into this system. However, they typically report 
incidents to nurses who enter the information. During nursing orientation, risk 
management education introduces staff to the theory of the RMEES and informs 
them of the types of events that should be reported. Clinical information systems 
education shows the staff nurses, unit secretaries, and patient care technicians the 
actual application and how to fill out the online forms. Physicians do not report 
directly into this system, but they may ask nurses or other health care workers to 
report incidents into the system. Pharmacists use the Pharmacy Resource 
Directory (PHRED), a separate reporting system, to document medication errors 
and adverse drug events. 

 The RMEES database contains the following information: event date, floor, 
event number, event description, and medical record number of the affected 
patient. This information is provided by the person reporting the event. After 
pharmacy staff receives adverse drug event data from RMEES, they further 
categorize the event by severity level, error source, and event reason. Potential 
adverse drug events are categorized at severity levels A and B. Level A events 
have the potential to do harm but do not reach the patient. Level B events have 
potential for harm and reach the patient, but cause no harm. Preventable adverse 
drug events are categorized at severity level C. Events at this level reach the 
patient and either lead to harm or require an increase in monitoring. Level C 
excludes drug-related injuries that are not the result of error. Seven categories are 
used to describe the reasons for the event. These include medication 
administration errors due to slip or memory lapse, device use error, intravenous 
error, transcription error, prescribing error, charting error, and a miscellaneous 
“other” category. In order to make coding consistent, one person (investigator 
RD) performed the data cleaning. For this study, medications involved in 
preventable adverse drug events were coded according to the American Hospital 
Formulary Service pharmacologic-therapeutic classification system published by 
the American Society of Health-System Pharmacy.  

Pharmacy Resource Directory  

PHRED is a comprehensive online medication event reporting system that is 
available to all pharmacy personnel at BJH, including all staff pharmacists (who 
are primarily involved in dispensing medications) and clinical and unit-based 
pharmacists assigned to individual floors. Besides reporting potential and 
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preventable adverse drug events, PHRED contains useful resources for 
pharmacists such as drug information links and hospital policies and procedures. 
Adverse drug event categories reported in PHRED are similar to those captured in 
RMEES. Pharmacy staff further categorizes the reported events in a manner 
analogous to that described for RMEES. 

Alerts from pharmacy expert systems 

We also reviewed computerized alerts generated by two pharmacy expert 
systems: Dose Checker and PharmADE. These expert systems are capable of real-
time detection of prescribing errors, thereby helping physicians and pharmacists 
reduce medication errors. DoseChecker routinely screens approximately 50 drugs 
that are either potentially toxic or typically eliminated through the kidneys for 
appropriate dosing, generating alerts to pharmacists when the drug dose falls 
outside locally developed dosing guidelines.41 PharmADE screens drug orders for 
more than 130 contraindicated drug combinations and generates alerts when it 
detects potentially serious drug interactions.42 After validating the alerts, 
pharmacists contact physicians for possible changes to drug orders. Physician- 
and pharmacist-confirmed alerts generated during the 22-month time period 
provided an objective source of information on medication events. 

Other data sources 

Demographic data on patients involved in preventable adverse drug events 
was obtained from the hospital’s billing department. Data on patient days was 
obtained from the hospital’s admissions office.  

Analysis 

Individual patient care units were classified into services including medicine, 
surgery, obstetrics, psychiatry, and rehabilitation, based on the predominant type 
of patients admitted to those patient units. Specific criteria were applied in the 
calculation of patient days as follows: 

• For units that closed during the study period and did not reopen, 
patient days were calculated only for the time period the unit was 
open.  

• For units that closed during the study period, but reopened 
subsequently as the same unit or a different unit within the same 
service, patient days were calculated by summing the numbers for the 
original and newly reopened unit.  

Adverse drug events reported from areas outside of patient care areas (e.g., 
pharmacy, pheresis, pain management center) were classified as “other.” 
Information on patient days was not available for these areas.  

Rates for both potential and preventable adverse drug events per 1,000 patient 
days were determined for all hospital units and for the various service areas. The 
total pharmacy alert rate was calculated as the total number of physician- and 
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pharmacist-confirmed alerts per 1,000 patient days. Data was analyzed using 
SPSS® version 11.0 for Windows® (SPSS, Chicago, IL). Comparisons of the 
reported rates of adverse drug events were performed using the chi-square 
procedure, stratified by service and unit type. Results were considered significant 
if two-tailed P values were < 0.05. The Bonferroni correction was used to control 
for type 1 error for pair-wise comparisons.  

Results 

Overall reporting of events in RMEES and PHRED 

There were 94,445 admissions and 483,845 patient days during the 22-month 
study period. A total of 228 preventable adverse drug events and 898 potential 
adverse drug events were reported into RMEES during this time. There were 51 
unique units (six ICUs, four observation units, and 41 nursing divisions) that 
reported potential and/or preventable adverse drug events into RMEES. Among 
the 51 units, one (2 percent) reported no potential adverse drug events, while four 
(7.8 percent) reported no preventable adverse drug events. Radiology accounted 
for 31 out of 43 preventable adverse drug events (72 percent) that occurred 
outside of patient care areas and were classified as “other.”  

Only 21 units reported preventable adverse drug events into PHRED during 
the study period. Approximately 6 percent of events (1,196) did not specify a 
nursing unit; all of these involved potential adverse drug events. Of the 51 units, 
two (3.8 percent) reported no potential adverse drug events, while 58 percent of 
the units reported no preventable adverse drug events into PHRED. 

Table 1. Overall reporting of adverse drug events at Barnes–Jewish Hospital: rates per 
1,000 patient days 

Adverse drug events RMEES number 
of events  

(rate*) 

PHRED number 
of events  

(rate*) 

Total number  
of events  

(rate*) 

Preventable 228 (0.47) 40 (0.08) 268 (0.55) 

Potential 898 (1.85) 20,115 (41.5) 21,013 (43.43) 

Total (potential + 
preventable) 

1,126 (2.32) 20,155 (41.6) 21,281 (43.9)  

* Rate per 1,000 patient days 

Table 1 describes the total preventable and potential adverse drug event 
reporting rates per 1,000 patient days at BJH from both RMEES and PHRED. 
There were no common preventable adverse drug events between RMEES and 
PHRED, implying that the two systems capture uniquely independent events. 
Consequently, the total preventable adverse drug event rate (0.55) reflects the 
total rate from both systems. On the other hand, potential adverse drug events 
were not examined to identify common events between the two systems. Based on 
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the presumption that there is minimal overlap in the events reported in RMEES 
and PHRED, the best upper-limit estimate (in case there were no common events) 
of the potential adverse drug event rate is the total potential adverse drug event 
rate of 43.4 per 1,000 patient days, with the lower limit of this estimate (in case 
all events were common) being the PHRED rate (41.5 per 1,000 patient days). 
Total potential adverse drug event rates from both RMEES and PHRED were 
noticeably higher than preventable adverse drug event rates. RMEES had a 
considerably lower total adverse drug event (potential + preventable) reporting 
rate per 1,000 patient days than PHRED.  

Demographics  

Complete demographic information was available for 215 patients involved in 
223 preventable adverse drug events (98 percent). Five events (2 percent) had 
invalid medical record numbers, precluding any linkage to demographic data. The 
mean age of patients involved in preventable adverse drug events was 58.6 years 
(Standard deviation [SD] = 17.95 years) and differed significantly from the mean 
age (50.3 years) of all inpatients at BJH during the study period (P < 0.01). Ages 
of patients involved in the preventable adverse drug events ranged from 1 day to 
96 years. More than one-third of the patients were 80 years or older. Fifty-two 
percent were female, a percentage which did not differ significantly from that of 
all inpatients during the study period (57 percent). Approximately 45 percent were 
covered by Medicare. Their median length of stay was 7 days, with a range of 1 to 
95 days. Most patients (64.7 percent) had a length of stay of 10 days or less. 

Description of preventable adverse drug  
events in RMEES and PHRED  

Table 2 describes the most frequent preventable adverse drug events reported 
in RMEES and PHRED. Similar proportions of events were reported in the two 
reporting systems for most drug classes, event types, and event reasons. No single 
drug class or event type was predominantly reported in either RMEES or PHRED. 
In both RMEES and PHRED, medication administration errors due to slip or 
memory lapse were among the most common reasons for the events.  

In RMEES, the drugs most frequently reported involving preventable adverse 
drug events were heparin, insulin, vancomycin, and morphine (all from the top 
four drug classes of RMEES), while the drugs most frequently involved in 
PHRED events were diltiazem, heparin, and propofol (from the top three drug 
classes of PHRED). Insulin was not reported in any of the PHRED events. More 
than 50 percent of the preventable adverse drug events in RMEES were associated 
with just 14 drugs, while no such pattern was noted for the drugs involved in 
PHRED events. Events involving cardiovascular agents were more common in 
PHRED events. No PHRED reports involved IV infiltrations from radiologic 
contrast dyes or other medications. Overall, almost one-third (30 percent) of the 
preventable adverse drug events reported by nurses in RMEES were related to 
medication administration errors, while the majority of pharmacist-reported 
PHRED events were associated with transcription errors.  
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Table 2. Description of the most frequently reported preventable adverse drug events in 
RMEES and PHRED 

Event classifications RMEES (N = 228) 
n (%) 

PHRED (N = 40) 
n (%) 

Total (N=268) 
n (%) 

Drug classes    

CNS agents 47 (22.8) 11 (27.5) 58 (21.6) 

Blood formation and 
coagulation agents 

37 (16.2) 7 (17.5)  44 (16.4) 

Hormones and synthetics  31 (15.0) 1 (2.5) 32 (11.9) 

Radiologic contrast 30 (13.2) 0 (0.0) 30 (11.1) 

Anti-infectives 24 (10.5) 4 (10.0) 28 (10.4) 

Cardiovascular agents  23 (10.1) 10 (25.0) 33 (12.3) 

Other 36 (15.7) 7 (17.5) 43 (16.0) 

Type of event    

Wrong dose 37 (15.8) 5 (12.5)  42 (15.6) 

Wrong drug 32 (14.0) 8 (20.0) 40 (14.9) 

Wrong infusion rate 31 (13.6) 5 (12.5) 36 (13.4) 

Extra dose 30 (13.2) 5 (12.5) 35 (13.0) 

Missed dose 20 (8.8) 5 (12.5) 25 (9.3) 

IV infiltrations 17 (7.5) 0 (0) 17 (6.3) 

Wrong patient  16 (7.0) 2 (5.0) 18 (6.7) 

Other  46 (20.17) 10 (25.0)  56 (20.9) 

Event reason     

Administration 89 (39.0) 8 (20.0) 97 (36.2) 

Device use  44 (19.3) 5 (12.5) 49 (18.3) 

IV error 17 (7.5) 0 (0) 17 (6.3) 

Transcription error 17 (7.5) 10 (25.0) 27 (10.0) 

Prescribing error 13 (5.7) 8 (20.0) 21 (7.8) 

Charting error 10 (4.4) 5 (12.5) 15 (5.6) 

Other 37 (16.2)  4 (10.0) 41 (15.3) 

 

Comparison of drug classes and event 
types for RMEES- and PHRED-reported events 

Table 3 compares the drug classes with the various event types for the events 
reported in RMEES and PHRED. Dosing errors (wrong dose, extra dose, missed 
dose) were the predominant types of events reported. Almost half (44.4 percent) 
of the wrong dose events were related to central nervous system agents, primarily 
morphine. More than 50 percent of the wrong infusion rate events were associated 
with heparin. Insulin was associated with multiple types of events and accounted 
for all of the wrong dose, wrong drug, wrong infusion rate, missed dose, and 
wrong patient events within the “hormones and synthetics” class. 
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Extent of reporting in RMEES and PHRED 

Table 4 describes the reported rates (per 1,000 patient days) of potential and 
preventable adverse drug events by service for events reported in RMEES and 
PHRED and the pharmacy expert systems. There was considerable variation in 
the reported total adverse drug event rates per 1,000 patient days across the 
various services in both RMEES and PHRED. In RMEES, significant differences 
by service were noted for reported potential adverse drug event rates per 1,000 
patient days (P < 0.001). Surgery had a significantly higher potential adverse drug 
event rate (2.35) than medicine (1.33) and obstetrics (1.03). Reported rates (per 
1,000 patient days) of preventable adverse drug events did not differ significantly 
by service.  

In PHRED, the potential adverse drug event rates per 1,000 patient days for 
the various units varied from 0 to 158 (median = 15) while the preventable 
adverse drug event rates per 1,000 patient days among the various units varied 
from 0 to 0.66 (median = 0). Significant differences by service were noted for 
reported potential adverse drug event rates per 1,000 patient days (P < 0.001). 
Surgery had a marginally, though statistically significant, higher potential adverse 
drug event reporting rate per 1,000 patient days (44.7) than medicine (42.7); both 
services had much higher reporting rates than psychiatry (17.9), rehabilitation 
services (1.21), and obstetrics (0.47) (P < 0.001). Preventable adverse drug event 
rates per 1,000 patient days did not differ significantly by service in PHRED.  

Variation in reporting between potential and  
preventable adverse drug events in RMEES 

Figure 1 depicts the adverse drug event reporting variation among patient care 
units that use RMEES. There was a modest relationship (R2 = 0.27) between the 
reported potential and preventable adverse drug rates in RMEES across all 
services. There was no relationship (R2 = 0.002) between potential and 
preventable adverse drug event reporting rates in PHRED. The potential adverse 
drug event rates varied from 0.00 to 13.3 (median = 1.4), while the preventable 
adverse drug event rates varied from 0.00 to 3.15 (median = 0.37). The ratio of 
potential adverse drug events to preventable adverse drug events across the 
various units in RMEES varied from 0 to 16 (median = 4.5). 

Units in the medicine service had the highest variation in potential adverse 
drug event reporting rates per 1,000 patient days (range 0.19 to 13.32), followed 
by surgery (range 0.67 to 9.46). Four surgery units and one obstetrics unit 
reported only potential adverse drug events (no preventable adverse drug events). 
On the other hand, surgical units had the highest variation in preventable adverse 
drug event reporting rates per 1,000 patient days (range 0.1 to 3.15), followed by 
medicine (range 0.09 to 2.03). One psychiatry unit reported only preventable 
adverse drug events (no potential adverse drug events).  
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Figure 1. Scatter plot of RMEES potential adverse drug event rates versus preventable 
adverse drug event rates per 1,000 patient days, by service 

 
Note: The reporting rates for two nursing units were outliers (medicine service [x=1, y=13.5] 
and surgery service [x=3.5, y=9.5]) and were not included in graph due to instability of the 
estimated rates. 

Discussion 
Reporting adverse drug events serves as an aid in learning from experience. 

Our comparisons with literature3, 5, 7, 16, 17 indicated much lower reporting of 
preventable adverse drug events and somewhat better, but still considerably low 
reporting of potential adverse drug events into the voluntary RMEES. These results 
are similar to other studies involving voluntary incident reporting.34, 35, 37–39,43 The 
extent of reporting was much better with PHRED (mainly for potential adverse 
drug events) in comparison to RMEES. Nevertheless, there was wide variation in 
reporting patterns among the various service areas, and among the individual 
hospital units comprising each service in both systems.  

Studies of hospitalized patients suggest that adverse drug events are common, 
although the reported rates have varied depending on the criteria used for defining 
the events and the mode and intensity in which they were sought.3, 4, 10, 39, 44–47 
Bates et al. found that 1 in 100 medication errors resulted in an adverse drug 
event.16 Another report indicated that preventable adverse drug events occur in up 
to 4 percent of hospitalized patients.48 Although the true universe of adverse drug 
events is unknown, extrapolating this to our study we could expect approximately 
3,770 preventable adverse drug events (4 percent of 94,445 admissions) during 
the 22-month time period. However, only preventable adverse drug events were 
actually reported, which is consistent with other studies that suggest that self-
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reporting typically identifies only about 5 percent of actual events.3 In fact, this 
problem of significant underreporting with voluntary incident reporting is well 
documented in the literature.34, 35, 38, 39 Our study also suggests that in addition to 
generally poor reporting levels, there is considerable variation in the extent of 
reporting among various nursing units and services, implying the need for 
standardized training on adverse drug event reporting. 

Although the extent of reporting of total adverse drug events in PHRED was 
higher than in RMEES, the wide variation in reporting among the individual 
nursing units and services also supports the notion that to a large extent, voluntary 
reporting is driven by individual attitudes and behaviors, which in turn are 
influenced by a complex combination of factors, including reporters’ perceptions 
of the severity and extent of risk that the event poses, reporting culture at the 
institution, fear of punishment, and liability concerns.49 Equally compelling is the 
notion that reporting could reflect the culture on a particular nursing unit. A study 
of the effects of group- and organizational-level factors on administering drugs to 
hospitalized patients in different patient care groups suggested that differences in 
unit properties were associated with differences in error rates.50 This study 
suggested that shared perceptions about the consequences of making a mistake 
within a unit, influenced by leadership behavior, may influence willingness to 
report mistakes. We noted a modest relationship between the potential and 
preventable adverse drug event rates among the various services for RMEES 
reported events, suggesting that nursing units that report numerous potential 
adverse drug events do not necessarily report many preventable adverse drug 
events. This further supports the importance of local unit culture and individual 
attitudes in determining reporting behaviors. 

PHRED is a reporting system focused only on medications. Such narrow 
reporting systems may result in higher levels of reporting than traditional incident 
reporting as they match the professional expertise to the problems being examined 
and promote rapid and effective analyses.19 However, even with PHRED, there 
was minimal reporting of preventable adverse drug events.  

There are several limitations to this study. This analysis depended heavily on 
the event details provided in the RMEES database, some of which were 
ambiguous; further evaluation of event types and reasons could not be performed 
due to lack of access to charts and to persons reporting the incidents. This also 
precluded our ability to classify the severity level of preventable adverse drug 
events. Nevertheless, we anticipate that most of the preventable adverse drug 
events reported in RMEES would be in the significant to serious range, with 
sentinel event reports being completed for the more serious fatal and life-
threatening events. Also, since our study involved only self-reports from RMEES 
and PHRED, we were unable to make comparisons of the level of incident 
reporting with more objective measures such as chart reviews, or computerized 
adverse event detection methods, which would have inherently been better 
comparison measures. 

Incident reporting has played a beneficial role in other high-risk industries 
such as aviation,51 and despite its limitations, it will continue to be an important 



Reporting Hospital Adverse Drug Events 

157 

and relatively inexpensive means of capturing data on errors and adverse events. 
However, because incident reporting does not capture the true rates of adverse 
drug events, health care organizations should be cautious in their interpretation of 
event rates or counts obtained from incident reporting systems and should avoid 
using them to produce quantitative estimates of harm for quality assessment or 
comparison purposes. On the other hand, incident reporting provides rich 
qualitative data concerning the types and patterns of events. Because frontline 
practitioners most familiar with the event typically generate incident reports, these 
systems provide unique and valuable information on system-based causes of 
events, thus facilitating systemwide quality improvement and patient safety.  

Incident reporting also generates new knowledge of events that may have 
never occurred before. The potential adverse drug events, which are reported 
more frequently, may suggest a trend that could help in identifying processes that 
have the potential for serious harm. We believe that voluntary incident reporting 
will assume greater importance as the use of information technology in health 
care increases with the widespread introduction of bar coding and computerized 
prescriber order entry systems. These safeguards will lead to further decreases in 
the frequency of commonly occurring and more easily recognizable adverse drug 
events. Consequently, the ability of incident reporting to uncover unique 
occurrences will assume greater relative importance. Also, de-identified 
information of rare events obtained from incident reporting can be collated with 
similar reports from other institutions, thereby increasing the analytic power for 
detection of rare events. 

Conclusion 
Our analysis shows the variability in adverse drug event reporting across 

nursing units and across systems at different points in the medication delivery 
process. Perhaps hospitals should provide standardized education to all frontline 
staff in order to minimize the variation in error reporting. Reporting systems that 
focus on certain types of events and that are aligned with reporters’ expertise may 
yield increased reporting. We anticipate that with greater use of information 
technology, the utility of voluntary reporting systems may improve, but voluntary 
systems cannot be relied upon for quantitative determination of error rates or 
harm. Future studies should examine the barriers to reporting, and evaluate 
various strategies to enhance reporting. 
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