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Executive Summary

Question: 
What are the best practices for administration of medication on an inpatient acute care nursing unit to minimize medication errors?
Context and Purpose:
Medication errors are of concern for the entire health care system internationally. Ways to improve processes and decrease medication error rates is seen as a priority for the health system. 

Palliser Health Region (PHR) is very committed to providing quality patient care with a focus on patient safety.  The rates of medication errors are constantly being monitored and reviewed.  The purpose of this research synthesis is to evaluate systems of medication delivery focusing on patient safety and staff efficiency. 
 
This report will provide Palliser Health Region with information on whether to continue with the existing system, or recommend changes to the present system.  The focus of this research synthesis is the administration of medications from a nursing perspective; that is, actually delivering the medication to the patient by the nurse. Changing an entire medication delivery system is complex and involves a number of stakeholders; (eg. pharmacy, physicians) however, analysis of the entire system is broader than the scope of this project. 

Method:
 
A literature review using EBSCO, Pub Med, Cochrane and Grey Literature yielded approximately 100 articles that were initially reviewed, but only 11 of them were relevant to the specific question and met the inclusion criteria.  These remaining articles were systemically reviewed.
Findings:

The literature supports medication storage located at individual patient rooms. The evidence shows that this system significantly decreases the incidence of medication errors.  Medications were more likely to be given on time, and less likely to be omitted when administered at the patient’s bedside.  These results were replicated in more than one study.  The literature also indicates the bedside medication storage systems increases staff efficiency as compared to using medication carts.  Other benefits are increased patient and staff satisfaction.
Recommendations: 

The recommendation is to have medication cupboards in each patient room and as close to the patient as possible rather than a centralized medication storage area and medication carts.  The cupboards are secured and only have a specific patient’s medication stored in them.  The medication administration records (MAR) are in the room to encourage accurate consistent documentation of medication either in the locked cupboard or in the room on a clipboard. 
Administrative Considerations: 

Administrative considerations prior to the implementation of this system include renovations in the patient’s rooms.  While this is costly, decreasing medication errors and increased staff efficiency justifies the expenses.  It is recommended that the number of staff not be decreased, but they will be used more efficiently to enhance patient safety and increased satisfaction for the patient and the staff member.  Another challenge is the medication administration record being located at the bedside.  Some health care personnel may be uncomfortable because the patients would have access to this information.  In the culture of disclosure and transparency, that should not be a major concern, but further literature reviews can look at the implications that this has on patient satisfaction and quality of care.  This would be a change in mind set and culture shift for some health care professionals. 
A brief consideration is that staff would need reference manuals readily available.  This could be a small reference at each room in the locked cupboard with more comprehensive resources at the desk.
Medication Delivery Systems
Final Report 

1.
Question: 

What are the best practices for administration of medication on an inpatient acute care nursing unit to minimize medication errors?

The purpose of this research synthesis is to make recommendations to PHR to decrease medication errors and increase staff efficiency for nursing staff in the administration of medications. 
2. 
Introduction:
Medication errors have become an area that has received much attention in the last few years related to patient safety initiatives.  Estimates suggest that nearly one in every five medication doses in American hospitals may be administered in error of which 66% of these are preventable (Kelly & Rucker, 2006).
Statistics vary on the incidence of medication errors depending on a number of factors, such as how they are measured and what they include.  However, regardless of which statistics one uses, the issue remains an area all health care organizations are looking at ways to decrease medication errors.  The entire medication system is very complex, involving many variables but this research synthesis focuses on the nursing aspect and does not include other aspects related to medication administration such as bar coding for patient identification and physician ordering.
There are a number of factors that contribute to medication errors by nurses such as shift work, training and experience of staff, staff workload and fatigue, poor 
communication and distribution systems (Fisher, Norris, Camac, & Hawkshaw, 2001).  Other factors may include model of nursing, staff mix or scope of practice but this research synthesis focuses on the administration systems used by registered nurses, registered psychiatric nurses and licensed practical nurses.  It also does not address documentation processes, such as electronic versus paper systems.  The system of ward stock versus unit dose is not being evaluated either.  Interestingly, literature strongly supports the unit dose distribution system as the “gold standard” system, which is used by Palliser Health Region.
3. 
Background:
Patient safety is integral to all aspects of health care and is getting more attention and publicity.  There is increased emphasis at a national and local level to concentrate on patient safety initiatives.  One aspect of patient safety is the safe administration of medication, which has lead to this project of looking at the best practices related to medication delivery systems from a nursing perspective.  The question I raise is whether or not our present system is congruent with best practices.  When looking at the literature, the focus will be on patient safety, however staff efficiency is also something that will be evaluated to determine whether or not there is a difference.  In the present time of staff workload and shortages, there is a need to explore efficient ways of performing tasks which includes the administration of medications.  Therefore innovative ways to perform this task needs to be explored in an open objective manner. 

In a study conducted by the Calgary Health Region in 2006, it was found that RN’s spent approximately 40% of their time in direct patient care with the least amount spent on patient teaching.  24% of RN’s time is spent on documentation and review of patient information and 15% locating supplies, going from room to room, and so forth (Umphrey, 2006).  This is not directly related to this project however, it does reinforce that if the nurse could do some of this in the patient’s room they would be more visible and there would be increased opportunity to provide patient teaching and be available to the patient which is found to increase job satisfaction and patient satisfaction. 
Staff interruptions have been identified as one of the major contributing factors affecting medications errors (Pape, 2005; O’Shea, 1999).  One of the things that should be considered is minimizing the number of interruptions nurses experience while performing high risk tasks, inclusive of checking medication, doing calculations and actually administering the medications.  So this will be considered in the evaluation of systems. 

A review of different medication delivery systems will be discussed, specifically focusing of patient safety.  Other things will be discussed such as staff efficiency and patient and staff satisfaction.  As nurses are becoming increasingly scarce resources, there is the need to increase the efficiency in nursing work and decrease the amount of time that nurses spend performing non-productive work. 

A brief description of common medication delivery systems will be given for consistent understanding of the systems. 

4.
Context: 

a) 
National Context

Many hospitals across the country and internationally are evaluating medication delivery systems.  Estimates suggest that one in every five doses of medication administration results in some type of medication error (Kelly, 2006).  Some of these are minor and may not even be reported, yet this is a serious concern in health care.  In the United States in 1993, the cost to the hospital for each medication error was estimated at $4,685 per error (Abney, A 2008).  Another study states that approximately one out of every 853 inpatient deaths result from medication errors (Caesar & Hutchinson, 2006).

Cost is only one component of the effects of an error, but does not account for other important factors such as emotional distress for the patient, family or nurse, nor does it account for the trust and relationships the patient has with nurses or the health care system as a whole.

b)
Palliser Health Region context
A small study was conducted at Palliser Health Region by a student during 2007 on one of the surgical units to determine what activities were performed by which health care provider and how much time was spent doing some of these activities.  This study did not focus on medication administration but there were some informative and insightful comments.  In the study, the following comment is directly related to administering medication: “some of the nurses describe, they feel like they are so rushed and are nothing but the people who bring the pills.  They state that if they had more time to spend with their client, patients would recover quicker and there would be fewer margins of error”. 

In PHR, in 2006/2007, 767 medication errors were reported, but the actual incidents were probably significantly higher.  Medication errors are a concern within PHR and we must  evaluate systems to reduce these errors. 
The scope of this research synthesis is to determine if the present system of how the nursing staff administer medications is the best method for minimizing medication errors and is it the most efficient?
5.
Literature Identification and Selection:
An initial literature search in EBSCO and PubMed included the key search terms “medication administration systems” and “nursing” but these articles were not specific enough to medication systems with the term nursing.  Another search using “medication administration systems” yielded 120 articles.  A number of these articles were focused on patient safety and included a broad range of variables.  A further search using the terms “patient safety”, “medication errors” and “computerized systems” yielded many interesting articles on patient safety, but  they were not specific enough to my question.  I then proceeded to look at models of nursing in terms of medication delivery systems, specifically “team nursing” and “primary nursing”, but the articles were not relevant to my question.  A further search in Cochrane yielded the following results:

·  “Team nursing” and “unit dose medication” – 0 articles

·  “Team nursing” and “unit dose” – 0 articles

·  “Team nursing” and “medication” – 3 articles, but they weren’t relevant
·  “Team nursing” and “medication administration” – 0 articles

·  “Team nursing” – 393 articles

· Refined search by using exclusion criteria of diabetic, stroke, chronic disease and mental health

· Left with 357 articles but they were not specific to my question

·  “Nursing” and “medication” – 10 articles but were not relevant

A revised search was conducted using “models of care” which yielded 808 articles.  I refined the search and added medication of which 7 articles were found, but they were not relevant.  Further searches yielded the following results: 
·  “Primary nursing” and “medication delivery” – 0 articles

·  “Primary nursing” – 1025 articles

·  Refined to “primary nursing” and “medication” – 10 articles but were not relevant. 

·  “Medication delivery” yielded 509 articles of which were too broad.  
I realized that my search needed to be refined to my question, rather than other areas of interest or variables such as models of nursing.  
I refocused my search to “medication systems”, “medication carts” and “medication nurse”, which yielded 98 articles. Grey literature was searched with little success.  I began reviewing some of the relevant articles and the reference lists at the back of some of articles.  Articles that looked at ambulatory care and clinics were eliminated as the focus was on inpatient acute care units specifically medical or surgical units.  Articles focused on specialty areas such as intensive care units, labour and delivery, and emergency rooms were also eliminated, as well as one article that was published in 1970.  Other exclusion criteria included articles discussing pharmacy systems and writing of the orders.  Sixteen articles were comprehensively reviewed; eleven were appropriate to my area of focus. 
I had an interesting and worthwhile discussion with a vendor from a company that sells automated dispensing cupboards.  His perspective is that this system is becoming the “gold standard” but research couldn’t be found to support that.  We discussed some of the gaps I saw in this system.  He was not able to provide concrete solutions on how to manage those, such as overrides and getting the medication to the patient from this centralized system.  I also obtained interesting and informative anecdotal information from colleagues at other hospitals regarding their present systems, particularly related to medication rooms. 
6. 
Analysis 
I used a table to organize the synthesis of the eleven appropriate studies (Appendix 1) and summarized the research design, participants and findings.  One article was eliminated because it was a literature review and case study specific to Emergency rooms. 

Eight articles specifically focused on medical/surgical units.  Three of these were from Australia.  An article by Barker (1984) did an evaluation of medication systems with a control group.  This article was published 24 years ago so does not specifically address some of the new technologies that are now available.  However, the author supports using unit dose systems and computerized medication administration records and states that using medication carts may increase errors.  This article is particularly interesting, as the “unsafe” system described is almost identical to our present system. 


Another study by Bennett et. al, (2006) compared a decentralized system versus a centralized system on two medical units each with 24 beds using both qualitative and quantitative data.  The authors not only studied medication errors but also staff efficiency and patient/nurse satisfaction and conclude that a decentralized system supports minimizing medication errors, increasing staff efficiency and patient/nurse satisfaction. 
A study by Camac, Fisher and Norris (1996) in Australia on a 36 bed surgical unit used a comparison blind observation method to study only medication errors and not efficiency. 
Another study was a direct observation method in a large acute care hospital in

Australia (Thorton, 1994).  This study compared an individual patient bedside system to a centralized system focusing on medication errors.  An additional study (McNally, 1997) compared the 2 systems by direct observations on 2 acute care inpatient units.  This one looked at nursing time in addition to medication errors.  A single blind comparative study on 2 surgical units also supports the bedside storage system (Fisher, 2001).     Another study on a surgical unit was conducted using focus groups and a time/motion study (Minnick, 1994).  This also compared a traditional system using medication carts to a patient room system.  It supports the patient room system from a patient safety standpoint, but also from an efficiency and patient centered care perspective. 
The studies were looked at from a reliability and validity standpoint.  The focus was on an acute care inpatient unit.  

7.
Descriptions and Discussions of Systems: 
a)
Decentralized medication cupboards (Bedside Medication System) 
In a decentralized medication system, each patient’s medications are stored in a locked cupboard in each patient’s room. There are a number of different methods, but ideally they could be stocked from outside the room by a pharmacy technician and then accessed inside the room by the nurse to check in the patient’s presence.  Pharmacy replenishes a 24 hour supply for each patient.  With this system each patient’s medications, including prn medications would be kept at the bedside cupboard with the exception of narcotics and those that require refrigeration.  There would be a small ward stock on the units. 

With a decentralized medications system, all medications are secured in a locked cupboard.  This eliminates having unlocked medication sitting on carts in the hallway or at the desk which poses a risk in terms of patient safety since there is increased accessibility of medication to patients and the public.  Even though the recommendation is that carts are locked when unattended, that is not always the case.  With a decentralized system, there are no medication carts cluttering the hallways. 
 Another advantage that is cited with this system is that medications are given more closely to the correct medication time and dosages are less likely to be forgotten. Another important point that is worth mentioning is that, in most cases, this system encourages the nurse to concentrate on one patient at a time. 
A comparative study between medication carts and patient bedside drawers showed a statistically significant reduction in medication errors when using the patient bedside drawer.  On one unit medication errors decreased from 8.5% dosing event errors to 1.2%, another unit showed a decrease from 13.4% to 3.6%.  These are significant numbers that need to be considered.  Timing errors were eliminated from this study or the results likely would have even been higher (McNally, Page and Sutherland, 1997). 

I am also interested in the efficient use of time when delivering medications.  The literature supports that there is increased efficiency with a decentralized medication cupboard system as nurses check, administer and document the medication immediately rather than documenting upon returning to the nursing station.  This is more apparent when administering prn or one time medications.  Bennett and et al (2006) demonstrate that “decentralizing the system resulted in nursing spending less time on medication distribution and spending that time in the presence of patients.”
Ideally the entire chart should be in the room which would allow the nurse to check blood work and vital signs as required.  This encourages all members of the health care team to review the chart in the patient’s presence which encourages asking questions and thus encourages or requires all health care professionals to actually go into the patient’s room. 
One study conducted on a general medical unit included time studies as one component of the comparison of the cart system versus decentralized cupboard system.  This study found that, on average, “the nurse saves 23 minutes per 12 hour shift on medication distribution and the time was spent more efficiently in rooms interacting with the patients rather than in the hallway with the unit dose carts” (Bennett et al., 2006). 

Less time is spent searching for missing medication, so for this unit, this equated to one full time equivalent (FTE) of 1,950 hours annually for a 24 bed unit.  A decentralized system has found to increase pharmacy technicians time slightly. On this 24 bed unit, it equated to 0.05 FTE annually.  Another study on a surgical unit also showed a decrease in average time to administer medications from six minutes to 4.3 minutes as the result of improvement in the availability of the medications, amounting to approximately one FTE on that unit on an annual basis (Minnick, Leahey, & Pischke-Winn, 1994). 
In a decentralized model, one of the things identified is that nurses had less time to connect with their colleagues than if they were checking medications in a medication room or near the nursing station.  However this being said, there were less interruptions and the nurse could focus on medication administration, which is identified as a major contributor to medication errors. 
The literature supports decentralized medication delivery systems in regards to patient/nurse satisfaction because: 

· Nurses are physically in the patients’ rooms and not in the hallways while checking medications  

· Patient teaching can more easily occur while checking medications 
Patient satisfaction increases as patients are able to ask questions and there appears to be 
increased system transparency  (Bennett et al., 2006).
Some nurses expressed that they had increased job satisfaction as they were able to spend more time with the patient, answer some of their questions and provide them with some teaching.  
A decentralized system supports patient centred care.  The focus is on the patient and the patient’s needs.  This system means the nurse is more available to the patient and spending more time in the patient’s room.  During a focus group nurses also reported they perceived “enhanced quality because the system minimizes the potential for errors” (Minnick, Leahey, & Pischke-Winn, 1994).
b)
Medication Carts
Utilization of medication carts are primarily used when there is a traditional unit dose medication system.  Each patient’s medications are stored either in a centralized area or on a medication cart.  They are then checked by the nurse and administered by the nurse using the medication cart to move from patient room to patient room.  They can be stored in the hallway, at the nurse’s station or in a medication room

When using a cart system, the usual place to check medication is either at the nursing station or in the hallway.  These are areas where there are many distractions and this has been noted to be a major factor of medication errors.  This is in congruence with the literature that mentions staff interruptions as a significant variable in increasing medication errors (Pape, 2005).
For isolation rooms, the medication carts are left outside the patient’s room while the nurse enters the room to administer the medication.  This leaves the cart unattended in the hallway.  Discussion with staff and internal audits validate that unlocked medication carts do occur on a regular basis on the units. 

With medication carts, there is a tendency to have “stock” medications on the carts.  Internal reviews validate that they are a number “stock” medications on each cart beyond the regular centralized stock.  The literature supports having minimal stock medications, as the greater the number of medications available, there is an increased risk of an error.

No researchers have calculated the actual time spent in moving specific patient medication trays and records from cart to cart as patient assignment changed or at the change of shifts.   

A study by Minnick et al. (1994) used pedometers to measure the distance nurses 
walked when comparing a cart system versus a bedside system.  During the focus groups 
the nurses indicated they felt they walked less with a bedside systems and this was 
validated by the pedometer readings.  During a 24 hour time period, the average nurse 
walked 3.5 miles per shift with a medication cart system in place.  This was decreased to 
3.1 or 2.5 miles per shift with a decentralized system.  In particular with prn medications,  
the nurse can assess the patient’s needs and make a nursing judgment as to requirement 
of a medication and which one is most appropriate.  The nurse can then administer the 
medication and document it.  There is no need to walk back to the nursing unit, check the 
chart and then walk the medication back down to the patient or inform the patient that it 
is “too early” for their next dose. 

c) 
Automated Dispensing Cabinets
Automated dispensing cabinets have become increasingly popular in the last few years.  A popular brand name that is seen is the Pyxis system.  They are often seen as a fool proof cabinet and they certainly do provide some attractive features and checks for nursing staff.  With this type of system there is a centralized dispensing cabinet on each nursing unit where nurses obtain the individualized patient medication.  There, however, still needs to be a process of administrating the medication from this centralized system to the patient, which can include using mediation carts or medication trays.  A randomized controlled trial that looked at automated dispensing cabinets vs. patient specific medication drawers found the error rate to be 10.9% greater using the automated dispensing system. 

With automated dispensing cabinets, overrides are to permit emergency access.  Overrides can be misused, however, (e.g. to circumvent lengthy waits for pharmacy order review), but this leads to some medication errors.  Estimates suggest that there are approximately 35-40 over rides per unit per day (Greengold et al., 2003).  As well, automated dispensing cabinets increase errors because computer systems have the potential to increase errors outside of a well designed system, for example, nurses may not be as vigilant.  One study identified that “computerized technologies may actually facilitate medication errors and could be associated with up to 20% of medication errors in hospitals” (Sakowski et al., 2005). 
Another study confirmed this by saying that automated dispensing systems are the

source of up to 15% of medication errors (Paparella, 2006).  These stats were also 
reported by the Pennsylvania Patient Safety Reporting System, by saying that up to 15% 
of reported errors cited automatic dispensing cabinets as the source of the drug involved 
in the error. 

As these dispensing cabinets are designed to be in a centralized location, which can be located in a medication room or at the nurses’ station, a number of nurses are attempting to access this system at approximately the same time which is around peak medication times.  This has lead to nurses checking medications well in advance to the administration time to avoid congestion which leads to missing changes in orders or medications left sitting out unattended.  Even if they are sitting out on a tray in a locked room, there is the risk of the tray being bumped.  There is also an increased number of distractions at this centralized area, particularly during peak times. 
The implementation of automated medication systems is seen by some as the preferred method; however, upon careful review this is not supported in the literature.  The cost of this system needs to be considered in light of limited budgets for health care organizations, particularity when the research does not support this as the most efficient medication delivery system both in terms of patient safety and staff efficiency.  One of the significant advantages to this system is that there are checks and triggers in place for nursing staff, such as allergies, time frame from last dose, and so forth.  No studies could be found that cites automated dispensing cabinets as decreasing medication errors or increasing staff efficiency.  All studies that included a comparison between systems did not support this system as best practices.

d)
Medication Rooms

The use of medication rooms for nurses to check and prepare medication is gaining popularity as well.  Medication rooms have the advantage of allowing staff a location to be removed from the interruptions on the unit when checking medications.  It is also a locked secure area.  There are some things that need to be considered, such as the size of the room and the number of people using the room during peak medication times.  Again, there needs to be process in place to get the medication to the patient from this room either with medication carts or trays.
Medication rooms can be distracting because staff find it a place to “chat” and there may be clutter of information in those rooms.  Often a number of nurses are needing to access the medication room at approximately the same time to coincide with peak medication times.  This may lead to nurses checking their medications well in advance to avoid congestion.  Medication errors can then occur when there have been new orders after the medications have been checked.  Some medications may be missed or some given even though they have been changed or discontinued.  Medications are also then left out which can lead to mix ups.  They remain in the locked medication room, but can be bumped or moved as they become in the way as others need to access the room.  The majority of problems identified with medication rooms are similar as with an automated dispensing system.  In some cases, both these systems are in place, in that the Pyxis system is located in a medication room.  Again, it does not address the component of getting the medication for the centralized location to the patient’s room either by a cart or a tray. 
8.
Conclusion and Recommendations for Palliser Health Region:
A decentralized bedside system allows nurses to have more patient contact because the nurses are in the patient’s room longer and are given more opportunity for asking questions.  Nurses can respond quicker and medications are administered closer to the scheduled time in comparison to a cart system. 

Patients identified increased satisfaction as their appeared to be more openness and transparency regarding medications when they were being reviewed at the bedside. One of the things we hear from nursing staff is that they are spending less time doing patient care and more time documenting, checking medications and so forth to name a few.  Moving this task to the bedside addresses this issue to a degree.  Even if the nurse is concentrating on checking medications, she is more visible to the patient and family which is seen as positive. 
My recommendation following extensive review of the literature available in North America and internationally is that Palliser Health Region considers looking at a decentralized medication system.  This addresses the two major areas identified of patient safety and increasing staff efficiency.  This would be a large undertaking as it would be a major shift for all health care professionals including physicians, as the Medication Administration Record would be kept at the bedside.  Staff would need to be open minded and be willing to make the change.  A communication plan would need to be disseminated to explain the rationale for this change.  Staff should be included in the implementation of the process, such as designing of the cupboards, what type of resources should be kept at the bedside, etc.  Research would not need to done to determine the effectiveness of this system as that has been completed by many researchers internationally.  The piece that would need to be evaluated is some of the process issues and adaptations made as per input and consultation with stakeholders, such as how do nurses get notified when a new medication has been delivered.  In the future, as new technologies are considered, such as electronic documentation at the bedside, electronic resources and bar coded arm bands, those could be easily added to this system.  A new technology that is been explored and is beginning to be used is a radio frequency identification to replace bar coded arm bands.  This being said, the most important aspect of medication administration is vigilant identification and assessment of the patient by the nurse.  Administration of medication should be viewed as a clinical function and not solely a task for nurses to perform.  This would involve a culture shift. 
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APPENDIX 1

Synthesis of Specific Articles
	Study
	Purpose
	Research Design
	Participants/ Context
	Findings
	Comments

	Barker, K. N., Harris, J. A., Webster, D. B., Stringer, J. F., Pearson, R. E., Mikeal, R. L., et al. (1984). Consultant evaluation of a hospital medication system: Implementation and evaluation of the new system. American Journal of Hospital Pharmacy, 41(10), 2022-2029. 


	Ways to decrease med errors
	Pre and post design with 1 control group
	1 Med/Surg, 2 surgical units
	Support unit dose

Freq of cart exchanges may increase errors
	Benefits of unit dose systems, computerized MAR
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