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Introduction and Background 

Patient controlled analgesia (PCA) and Patient-controlled epidural analgesia (PCEA) pumps are methods of pain 
control with complex smart infusion devices and are widely used in hospitals.  Smart PCA/PCEA pumps can be 
programmed with the dose and rate of medications within pre-set ranges. However, adverse effects have been 
reported associated with these pumps’ use. In this paper, we describe a prevalence observational study where 
observers used an electronic data collection tool to record pump settings and medications with PCA pumps, and 
compared them with their corresponding medication orders to identify errors. 

Methods  

We iteratively developed a web-based data collection tool (Redcap) to capture IV medication errors using a 
participatory design approach with interdisciplinary experts. Using the tool, a prevalence study was then conducted 
at a 793-bed tertiary care academic medical center in Boston, Massachusetts.  Three inpatients units were recruited 
to participate in the study. Two trained nurses collected data on the Redcap tool and compared the infusing 
medication, dose, and infusion rate on the pump with the prescribed medication, dose, and rate in the medical 
record. All orders were obtained from electronic medical records. Tubing and labeling of the infusing medication 
according to hospital policies were also assessed. Each error was rated by NCC MERP INDEX by observers; all 
data was entered on the Redcap data collection tool.  A safety intervention plan for improving PCA practice to 
support safe and effective pain management was developed after the first data collection and implemented for one 
year period. After the intervention period, a second data collection was conducted to evaluate effectiveness of 
intervention plans. 

Results 

The results showed that there were many labeling and tubing change tag errors, which were a violation of hospital 
policy. A few potential harmful medication errors were identified but no critical errors. Study results suggest the 
importance of a standard process of PCA pump use. In addition, results from the second data collection showed a 
reduction in error rates.  

Discussion 

Although there were not many high-risk medication errors, violations of hospital policy for tubing tags and labeling 
on IV were identified. Information from this study can be used to help to improve safety of administration process, 
identify areas where improvements in policy and practice are needed. Collecting the same data using the electronic 
data collection form will allow us to compare these findings across a broad range of hospitals. Our developed 
intervention plan contributed to eliminate potential harmful medication errors. 
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