
The Abstract

Objective: To evaluate the effect of using a handheld device based program on reducing

medication errors in hospitalized patients

Methods: As smartphones have become very popular, we developed a program to run on a

smartphone to help the care of hospitalised patients. Wireless network was employed for data

transfer. The functions were mainly designed for improving medication safety. They include

tracking of drug administration, giving alerts for drug overdose, minimum time interval and

overdue drugs. The system has been implemented for about 3 years. Incidence of medication

administration errors were monitored before and after implementation.

Results:

The total numbers of medication errors has been reduced from 9 incidents per year to 3 per

year in the first year and to only 1 incidence per year in the second year of implementation.

The improvement was statistically significant with p value being 0.0475. Particularly, the 6

cases of dose omission and drugs given to wrong patient had been completely eliminated by

the new system.



Conclusion: The use of handheld devices with appropriately designed software by nurses at

bedsides can effectively reduce medication errors. However, there are still errors which

cannot be prevented by the system, especially those caused by miscommunication between

healthcare professionals. Efforts to promote electronic prescription at bedside maybe able to

help in this aspect.



Introduction

Manufacturer of mobile phones have become the world’s biggest enterprise. Mobile phones

have become a necessity of urban dwellers. However, its application in the healthcare

industry is significantly behind, especially in our local community. Luckily, my colleagues

and I got an opportunity to visit a hospital in China a few years ago. They had already

adopted a system running on mobile phones to help inpatient bedside care. We decided to try

to develop our own application to improve the care of inpatient in our hospital. Our hospital,

Union Hospital, is a private hospital in the New Territories. We take care of around 30,000

hospitalized patients each year.

The system, when it was launched, had many functions to try to increase patient safety. They

included taking photos of patient, scanning of 2D barcode for identification, recording vital

signs, tracking of drug administration, printing labels for specimen collection, retrieval of

laboratory and imaging results and scheduling of activities. Healthcare risk epidemiology

studies identified drug-related complications as the most common cause of adverse effects.
1

Hence, there are many features to help reduce errors during drug administration such as

matching of barcodes on patient wrist band and drug label, warnings for drug overdose,

minimum time interval for drugs and overdue drugs. Thus we specifically like to know



whether the use of the system has help to reduce the frequency of medication errors in our

hospital. Among them, administration errors is the most common one. This study is to find

out the effectiveness of the system in this aspect.

Methods

The system was tailor made according to the workflow in our hospital. It was first launched

in 2009. Continuous modifications had been made afterwards after feedbacks were collected.

The handheld device was used to scan barcodes on a patient’s wrist band and the barcodes on

the drug label. If the identities did not match, a warning message would be shown on the

screen. Nurse could also see the photo of the patient on the screen for correct identification

(figure 1). Secondly, if the dose or the time for administration were not correct, warning

would also pop up. If a drug was not dispensed after the planned time, the nurse who is

responsible for such patient would be alerted by an alarm. Hence the time and the personnel

involved in each drug dispensing event were tracked by the system.

The incidence of medication administration errors committed in the year before its launch

and the subsequent 2 years after its launch had been recorded, analysed and compared. The

near miss cases were not included. Each case was analyzed in detail with the involved parties

interviewed and root cause found. The total number of patients and drug transactions were



comparable in these 3 years.

Statistical Analysis

Mann-Whitney test has been used to analyze the frequency of different types medication

errors before and after the use of the system. The result of the test was statistically significant,

z = 1.67, p < 0.0475 ( one tail analysis).

Results

There were 9 incidents in the year prior to the use of the system, 3 cases in the first year of its

use and 1 in the second year (table 1). 3 cases of dose omission occurred prior to use of the

system. Due to the function of overdue drug alarm of the system, these kind of error

disappeared in the subsequent years. There were 2 cases of administration of drugs to the

wrong patient because of wrong identification. However, it was reduced to only 1 case in the

first year of use. That case occurred because the patient had originally planned to be

discharged but somehow discharge procedure was cancelled subsequently. The procedure of

dispensing medication to that patient afterwards bypassed the system. However, the system

was modified to cope with this situation. Therefore in the second year of use, there was no

more similar incidents. The system has photo identification function, requirement of



matching of barcodes on the wrist band of patients and drug labels to help to eliminate

misidentification of patients.

There was 1 case of wrong administration time prior to use of the system. However, there

was still 1 incidence of the same kind in the next year due to miscommunication between

staffs and misinterpretation of the drug order written by doctor. This kind of error is not going

to be prevented by the system. It would only be reduced if doctors use electronic prescription

in the future. For extra doses of medication given, there were 2 cases prior to the use of the

system and 1 case each year after its use. The cause were universally miscommunication

between doctors and nurses either on paper or over the phone. Again, this type of error cannot

be avoided by the system. For the case of keying in the wrong infusion rate in the infusion

pump, the system was not designed to help either. We have recently subscribed to another

system with smart pump, which can store a library of data regarding ceiling rate of many

common drugs. Hopefully, this kind of incidence can be reduced subsequently.

Discussion

Use of technology to help improve clinical care have been and will be an irresistible trend in

the healthcare industry. Mobile devices together with wi-fi facilities can be of great use due to



its versatility. They are readily accessible, thus can easily be brought to bedside for various

procedures. Security is always a hindrance to adopting new information technology into the

industry. However, it can be solved with due efforts nowadays. The other obstacle is the

inertia from clinical staffs who are reluctant to change. This difficulty can be solved by

involving the users in designing the software and choice of hardwares so that they can

perceive the new invents as trendy toys which gives enjoyment.

Our experience in development and deployment of the system is that feedbacks must be

collected from the frontline workers hence modification of the program can be done

continuously. Programmers and healthcare workers must work closely in order for the

program to be designed successfully. Blind spots need to be continuously dug out and fixed.

However, not all kinds of medication errors can be solved by this system. Dose omission and

drugs given to wrong patients are most effectively prevented.

As you can see in our observation, communication problems between doctors, nurses and

pharmacists by mouth or paper cannot be prevented by our new system. Only if doctors can

directly enter their prescriptions into the computer system, otherwise these errors will still

recur. Therefore, our hospital has already started our exploration on using tablet computers at

bedside for electronic prescription. We have tried using notebooks at bedside before but the



interface was not friendly and handy enough, therefore response from physician was poor.

Tablet computers looks more attractive and operations are more intuitive. We hope this will

reduce medication errors to minimal in the future.

Conclusion

Use of handheld digital device can effectively reduce certain kinds of medication errors. We,

however, need other tools to help to minimize other errors.
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Figure 1. Photo of patient



Table 1. Total numbers of different types of medication errors in year 2009 to 2011 in Union

Hospital

2009 2010 2011

Dose Omission 3 0 0

Wrong administration time 1 1 0

Extra dose 2 1 1

Wrong route of administration 0 0 0

Wrong dose 0 0 0

Wrong infusion rate 1 0 0

Wrong site for procedure 0 0 0

Wrong drug 0 0 0

Wrong patients 2 1 0

Total 9 3 1




