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Learning Objectives

At the end of this session, participants will be able to:

1. Medication errors are a global concern to the safety of healthcare workers and patients

2. Identification of medication errors and identification of their issues in order to establish 
the study's goal,  to meet worldwide standards without incurring additional costs.

3. Establish a comprehensive medication safety program: Develop a comprehensive 

medication safety program that includes policies and procedures for safe medication 

use, error prevention strategies, and patient education.

4. Engage key stakeholders and partners in the efforts to prevent medication errors and 

reduce medication-related harm. Empower patients and families to be actively involved 

in the safe use of medication.
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Abstract
Background: While drug administration errors are one of the most common causes of
medication errors, a prior study connected to our investigations and evaluations estimated that
medication errors accounted for 7 out of every 100 administered medicine doses. As a result,
we used a six sigma methodology to propose a method for reducing these errors to less than
one out of every 100 administered pharmaceutical dosages by enhancing healthcare worker
education and writing clearer handwritten prescriptions.

Methods: The study took place at a university Hospital. First, we conducted a thorough
investigation into the current medicine administration process. Second, we employed a six-
sigma methodology to determine the true causes of such errors by using the five-step DMAIC
process (Define, Measure, Analyze, Implement, Control). This was supposed to happen find a
practical solution to avoid medication errors in the regular practice of healthcare professionals
Data In the data tool, a sheet was employed, and Pareto diagrams were used in the analysis as
well.



discussion: in our investigation, we obtained out the real reason behind administrated
medication errors. According to the risk grading matrix utilized in our study, the error
impact in the prescription phase was extreme level, while the error percentage in the
administration phase was lower in risk grading, This implies that the errors in the
prescribing phase, particularly because of the low number of handwritten prescriptions in
this period was 16.8% using the pareto diagram, and they're too responsible for the
subsequent) mistakes in the treatment process. As a result, in this study, an effective low-
cost strategy based on healthcare professionals' behavior was developed. Guideline
Physicians must follow the recommendations.

Conclusion: this improvement method can be effective in improving handwritten
prescriptions and lowering the number of errors associated with administered medication
doses to below the global standard, hence improving patient safety. However, we expect
that additional research in hospitals will be conducted to assess how beneficial our
proposed systematic technique is in comparison to other suggested solutions in this field



INTRODUCTION
Medication errors known as ongoing problems between hospitalized patients
admitted in the hospital undergo various investigations procedures performed and
prescribed medications to control their medical conditions Medication errors may
occur during prescribing, prescription transcribing, preparing, dispensing,
administration, and monitoring. Near misses are errors that occur but were
discovered before reaching the patient, whereas medication errors are the errors
that actually reach patients and cause a threat to patient safety. Not all medication
error lead to mortality or morbidity but the high incidence makes it a problem still
need to deal with Several activities must be done before a patient takes any
medication. These activities are being executed by different members of health
care team, and can be categorized in four stages: indication, prescription,
preparation & administration.



A systematic review showed that error-existing conditions affecting medication errors 
included inadequate written communication (prescriptions, transcription documentation) 
Medicine supply and storage issues (pharmacy dispensing errors and ward stock 
management); high workload; patient factors (availability, acuity); health factor (fatigue, 
stress); and interruptions/distractions during drug administration The purpose of this study 
was to assess the effectiveness of a quality improvement project aimed at reducing 
medication mistakes in hospitalized patients.



** Methods



** Methods :
Harmful incident that may cause or contribute to inappropriate medicine usage or
patient injury, whether caused by a health care professional, a patient, or a consumer, is
referred to as a medication error. The majority of these errors are thought to be caused
by the act of administering a drug They could, in fact, involve prescription ordering and
delivery errors. We used the following definitions of medication errors Any hazardous
occurrence that may cause or lead to a medication error is referred to as a medication
error. Errors in prescription They are caused by a prescribing choice or the prescription
writing process. It includes physician errors such as incorrect drug selection, route,
frequency of administration, dosage form, instructions for use of a drug product, wrong
drug, medication to which the patient is allergic, Drug-drug Interactions, bad Controlled
Drug Substances, and incorrect patient errors. due to erroneous medicine administration
or a patient's inability to communicate



Administration errors:

The pharmacy staff's departures from the physician's order when administering
drugs to the nursing team or patients in an ambulatory situation. The dispensing
procedure is an important aspect of the quality of medicine use, and it is one of a
pharmacist's fundamental professional activities, along with patient counselling.
A series of phases comprise the dispensing and counselling process. If any of
these processes are skipped or handled incorrectly, the patient may experience
poor quality outcomes. Errors in the dispensing process (wrong medicine,
improper dose strength, wrongly labelled directions, or drug dispensing) are all
examples of this type of error.



Monitoring errors:

Failure to review a prescribed therapeutic regimen is one of them. plan for appropriateness and
problem detection, or inability to use relevant clinical or laboratory data for a proper evaluation of the
patient's reaction to the prescribed therapy The Incidence of Medication Error would be calculated by
calculating the following rates using process observation or self-reporting:

1. The frequency of wrong prescription errors
2. The rate of wrong drug administration errors
3. The rate of wrong dosage administration errors
4. The rate of wrong route administration errors
5. The frequency of wrong administration

First we will study the current process for medication dispensing
Second use six sigma approach to by using five step DMAIC process to find the real reason for such
errors and the useful solution to avoid medication errors
Pareto diagram and risk grading matrix were used as analyzing tool
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Case Study In Menoufia University Hospital
During my work in quality management unit in Menoufia university hospital we notice many
complain of repeated medication error we notice this through (OVR-nurses report- patients
complaints) so we invite all the team for a meeting to discuss this problem and we decide to
implement a quality management process to investigate this problem and find how to solve it
Hospital overview
Menoufia University Hospitals were established in 1988 by decisions No. 301, 302, and 303. Due to
the value of hospitals in providing high-end (health, educational, and research) services worthy of all
members of society, the actual activity of university hospitals began in 1994 AD. It was decided to
situate the facility in a medical complex near a college of medicine and the National Liver Institute.
In light of the information society, hospitals aspire to provide decent healthcare for all parts of
society, as well as outstanding job opportunities for education and the development of the skills and
abilities of doctors in all disciplines . This is the goal that organizations, governments, and countries
strive for in order to judge progress, advancement, and development of organizations, governments,
and countries



University hospitals are considered one of the most important pillars in providing a
distinguished health service to the people of Menoufia Governorate and the neighboring
governorates. Perhaps this stems from the existence of health services that are provided
through an integrated treatment system that has had all the elements of success from
the availability of scientific cadres at the highest scientific level from the expertise of
faculty members and the supporting body, as well as keeping pace with scientific and
technological development in the means of diagnosis and treatment. What hospitals
provide is not limited to health services only provided to the citizens of the province, but
there are educational and technical services to the people of the province through family
medicine programs, environmental care and attention to infection control programs.
Therefore, university hospitals have become a service and scientific beacon due to their
scientific capabilities and the integration and diversity of services



The university hospital system includes :

Emergency and critical cases hospital , Main hospital , Specialty hospital , Oncology hospital
& Sultan hospital
The hospitals also include 26 departments distributed among hospitals e.g. ophthalmology ,
oncology , community medicine , pediatric , internal medicine, neurology , tropical
medicine, chest medicine and surgery and consist of seven pharmacies serve all the
departments The organization is University Hospitals which developed an innovative
health-care delivery strategy and paradigm. Through global expansion and an increase in
the sorts of services we offer, University Hospitals was able to better satisfy the health care
requirements of a substantial area of Menoufia governorate and Delta under this new
strategy



The essential success factor in Quality Management System adoption is an
organizational culture that emphasizes standards and values linked with
affiliation, teamwork and creativity, change acceptance, and risk taking. This
culture must be supported up with technical proficiency in order to use a
scientific problem-solving methodology. More important than having a formal
quality structure is a clear distribution of Quality Management System
functions throughout the organizational hierarchy. Physician involvement, in
addition to managerial leadership, is critical in the implementation of Quality
Management System . The organization have six supportive and restricting
elements that influence Quality Management System implementation . These
are the culture, quality leadership, quality framework, design, physician
involvement, and technical competence of the organization.



HOSPITAALL MISSION & VISION

Mission
We are dedicated to providing outstanding health care, integrating cutting-edge technology and
cutting-edge management systems, developing and sustaining professional competencies, and
meeting the requirements and exceeding the expectations of our extraordinary patients and
community.

Vision
To become the best university hospital at the level of the Republic that provides the best health
services with the highest efficiency and effectiveness to ensure satisfaction and safety for
patients, their families and service providers in accordance with the available resources and in
accordance with the Egyptian standards for accreditation through a trained and qualified medical
team in the hospital that applies all modern medical practices to provide optimal care for patients



* The strategic objectives of our organization are :-

1. Collaboration with respectable institutions 
2. Developing and sustaining professional competencies, through a trained and 

qualified medical team
3. To provide the highest possible level of patient care and experiences 
4. Putting money into cutting-edge technology and procedures 
5. Provide our employees with a world-class working environment. 
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We have to know how the procedure drug dispensing and administration going

Its start by doctor who is writing the medication order in patient medical record after he

assist the patient medical condition then the nurse start to transcript the order in the drug

list in order to get the medication from pharmacy

In the pharmacy the pharmacist start to review the medical order then to dispense the

medication if its ok or get it back to the doctor to review the doses or anything he doubt

about if dispensed the nurse take the medication to start give it to the patients and this is

shown in the next flowchart

SECONED 
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**To proceed in this process,

FIRST we use different tools to gather information about key external customers

1-medical record which contain (personal information and data demographics, history,

allergies, past operation, financial status)

2-surveys

3- complaints filled by patients

4-incidence report and OVR

5- questionnaire

7-Medication Error Causes- Data Sheet.

8-Interviews either face to face or using phone calls

`



SECOND we have to use this information’s to develop long-term relationship with our
patients by which we establish a relationship with them in order to generate high levels of
loyalty for the organization.

So, the hospital is establishing meaningful relationship with its valuable customers and
making the overall customer base more valuable. Then the hospital becomes mutually beneficial as
customers give information in return for tailored service that meets their individual needs.
Benefits to hospital (such as planning efficiency, cost savings, waiting-time management and reduced
risk) but also because of rising expectations on the part of patients. Through

❑ Better communication.
❑ Increased engagement
❑ Decreased no-shows.
❑ Added revenue.

To establish this relationship, we use this information’s first to categorize patients according to
financial and culture state

`



THEN
1. WE will have a website which the patients can be Register on it and so by

using this account can have more offers and know about our new contract
with Doctors in various specialties from Egypt and from outside Egypt

2. For our regular patient who cannot follow the technological ways we can
offer them a card with a registration number to use it when come to the
hospital to Get our special offers or special discount

3. For regular patient through using their mobile numbers to send them SMS
by new offers and discounts

4. In this the current conditions of the Corona pandemic we can give the
patient a way to Communicates through technological means with our
doctors



**in our process in the organization the tools used to identify the customer
needs which will help us to proceed in our project according to the customer
voice as told before as follow:

1. starting with existing data in the medical record contain (personal
information and data demographics, history, allergies, past operations,
if have home assist or not, financial status …. etc.).

2. Surveys
3. Incidence report and OVR.
4. Complaints filled by patients
5. Interviews
6. Observations



***Before starting in our process, we have to know the related standards:
These standards are according to Egyptian standards (General Authority for Healthcare Accreditation &
Regulation)
1-MMS.04 medication is safely and securely stored in stores, pharmacies and patient care areas according to
laws and regulations
2-MMS.06 high-alert medication and concentrated electrolytes are identified, stored and dispensed in a way
that assures that risk is minimized
3-MMS.07 Look - alike and sound – alike medications are identified and stored in manner to minimize the
risk of medication dispensing and administration ration errors
4-MMS.11 medication ordering, prescribing, and transcribing processes are safe and according to laws and
regulations
5-MMS.12 complete medication prescription elements are defined
6-MMS.13 medication prescription are reviewed for accuracy and appropriateness
7-MMS. 14 Medication are prepared safely
8-MMS.15 medication are safely and accurately dispensed according to law and regulations
9-MMS.16 medication are safely and accurately administrated according to laws and regulations
10- MMS.18 medication errors, near misses, and medication therapy problems are detected, reported, and
acted upon " GAHAR 2021"



STANDARED MET PARTIALLY MET NOT MET

MMS.04 √

MMS.06 √

MMS.07 √

MMS.11 √

MMS.12 √

MMS.13 √

MM 14. √

MMS.15 √

MMS.16

MMS.18 √

Evaluation of the process against standards



ALSO, before starting the gathering information’s we have to know that: 



*****One of the massive problem in medication dispensing and also

considered as Major challenges for the future include antimicrobial

use and control of resistances Using a fully computerized patient

record and data-mining-derived epidemiology , developing evidence-

based recommendations for infection control and prevention ,

addressing cost restrictions and newly apparent health-care system

changes, and changing the behavior of health-care workers . so this

lead to decrease medication errors in some way so her we need



to the intervention of infection control team with other healthcare team to innovate
prevention programs (antimicrobial stewardship program) to control antimicrobial misuse
Improving antibiotic prescribing to protect patients from harms caused by unnecessary
antibiotic use, and combat antibiotic resistance
So in the next meeting of pharmacy and therapeutic committee we ask them to perform a
committee composed of infection control team and other involved healthcare team to be
responsible of this issue
**Second role of infection control team is to ensure hygienic in preparing medication
procedure in different areas as pharmacies and total parenteral nutrition and I.V admixture
as follow:
o Staff hand hygiene
o Surfaces disinfection
o PPE if needed



*******in this process we need much information using many different documents from the hospital the role of
information management system is to help gathering and analyzing health data which we were needing in this process so
using this analyzed data to improve patient care and decrease medication errors we use different documents
1- Medical record which doctor use to prescribe medication
2- Nurse lists of medication which nurse use to transcript the doctor order
3- Pharmacy copy of medication list which used to review the medication
4-Pharmacy record which used to register the medication dispensed
5-Incidence report (OVR)
6- Policies and procedures
7- guidelines doctor used for suggestion of a treatment
8- GAHAR 2021 as a source for medication management standards
9- survey from patient and healthcare system
10-complain from complain box

GOAL of information management is to
(obtain and use information to improve patient outcomes and individual and organization
performance in patient care, management, and support processes) JOINT COMISSION
So, we use all these sources and using the information management to gather and analyze
our information to ensure process consistency and robustness



Risk Management Process 

▪ Identify the risk 
▪ Risk analysis 
▪ Risk control 
▪ Continuous monitoring 
▪ Creating risk management culture



FIRST:
we using risk matrix grading to know the grade of different errors to start working on

So,

we know that prescription phase error is have extreme  effect Then we will use failure mode and effect analysis FMEA
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So RPN is reduced after improvement occur after mitigation against risks An
organization can save money and protect its future by developing a risk
management plan and considering the many potential risks or events before
they occur. This is because a solid risk management strategy will assist the
hospital in establishing procedures to avoid potential threats, mitigate their
impact if they do happen, and deal with the consequences. Organizations can
be more confident in their decisions if they can identify and control risk.
Furthermore, strong corporate standards that focus on risk management can
assist a hospital in achieving its objectives. And of course, it will be safe
because of lowering legal liability Provides protection against incidents that are
harmful to the corporation as well as the environment All individuals and
goods involved are protected from harm.



Using Cause-effect diagrams 
categorized the causes according to 

process steps 

1. Prescribing 
2. Administrating 
3. Monitoring 
4. Dispensing



Data-analysis
The Pareto diagram is a data-analysis tool that helps you focus on the most important few. The Pareto
principle aims to divide the causes of issues into the essential few and the beneficial many. The results
were presented using a Pareto diagram, which revealed the contributors, size, and cumulative percent.
Medication errors have a variety of causes. Because the scores for each of the categories are almost
identical, the Pareto diagram does not offer a clear picture of the vital few. The findings show that there
is no clear differentiation between the categories. Determine the source of the problem.

Root causes are those that arise from a physician's traditional prescribing behavior:
1. Orders with poor handwriting Incomplete ambiguous illegible
2. Abbreviations that haven't been accepted
3. Measurement systems
4. Decimal points that aren't required

The proposed root causes can be controlled because they are related to one factor ofour process
applied by the physicians who order the drugs (prescribing practice or behavior)



Pareto diagram-cause of error 
related prescribing phase



Pareto diagram After determining the reasons of drug errors connected to 
physician prescribing behavior (bad handwriting orders, unauthorized 
abbreviations, metric and apothecary systems, and unneeded medication





Analysis using pareto diagram show that the hand writing is have the highest percentage in the
medication error causes
We will to use more tools to investigate the process variation

different types of Process variation:
Process variation can be divided into two categories:
* common cause variation. its changed only by improving the equipment or modifying the work
procedures can this variation be reduced; the operator has little impact over it
* assignable cause variation arises from outside the system. Operator errors, poor tooling, equipment
breakdown, raw material difficulties, or any other atypical disruptive inputs might create this
variation.
-- You'll need to take action to correct variations that are having an adverse impact on our process,
and that's where a control chart may help in our organization The selected tool (control chart) which
have many objectives as follow:
* It’s an online process monitoring technique used to detect the occurrence of assignable Causes
* Estimating the parameters of a production process
* Using information about these parameters to determine process capability



We are using control chart to monitor & control the process statistically



FOR R CHART 
m=10 n=5 
R” = 3.5 
X” = 20.7 
UCL=D4 R” = 2.114×3.5=7.399 
LCL=D3 R” = 0×3.5=0 
CL= R” = 3.5 



UCL=X” +A2 R” =20.7+(0.577×3.5) =22.7195 
LCL=X”-A2 R” = 20.7- (0.577×3.5) =18.6805 
CL= X ” = 20.7

FOR X CHART 



AFTER KNOW the revised control limits : Adopt these results to for use in on-line statistical process control



Identify root cause analysis
Root causes are those that arise from a physician's traditional prescribing
behavior:
1. Orders with poor handwriting
Incomplete ambiguous illegible ambiguous illegible ambiguous illegible
2. Abbreviations that haven't been accepted
3. Measurement systems
4. Decimal points that aren't required
Because the proposed root causes are linked to one aspect of the process used
by physicians
who prescribe pharmaceuticals (prescribing behavior or practice), they can be
controlled.



Improvement phase using pareto diagram
1. Technology and automation
2. Medication administration principles and procedures that are standardized
through six rights
3. Policies and Procedures of the Organization
4. A good working environment
5. Nursing staff demand
6. Nursing staff education and training
7. Reports of OVR (incidence of medication errors.
8. System of double-checking
9- No punitive actions
10- Committee of medication Safety



For evolution purpose we will use these two 
strategies: 
1- Hand writing prescription improvement 
2- Handwriting prescription elimination 

We will start using hand writing improvement due to
1- high benefits 
2- low cost 
3- Low cultural resistance 
4- High impact on the problem



This showed in next planning matrix

Planning matrix



Control phase Reviews of the prescriptions comparing with guidelines after implementation of the project
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DISSCUSSION & CONCLUSIONS

Since medication errors are a global concern to the safety of healthcare workers and patients,
we attempted in our research to reduce medication errors in healthcare sections using the Six
Sigma set of steps (DMAIC) linked into quality management tools.
First, we identified medication errors and identified their issues in order to establish the
study's goal, which is to reduce the incidence of administered medication doses to meet
worldwide standards without incurring additional costs. Then we went on to the six-sigma
approach's "measure" step. We were able to identify SIPOC for the medication procedure, as
well as listen to The Customer's Voice, as well as defining the operation's boundaries. In the
stage of analyzing, we developed theories as a result of brainstorming considering all of the
possible causes of Incidences of medication errors as a result of data collecting using
medication error cause -data sheet The Vital Few were then determined by analyzing the
collected data using risk grading matrix. We discovered that Prescribing Errors have extreme
risk more than other phases.



using pareto diagram Poor handwriting orders scored higher than other sub-causes in prescribing
error incidences. As a result, we chose to complete our six sigma stages "Improve" basic
strategies for improvement were to either enhance prescription handwriting or automate the
process. Support for handwritten prescriptions was chosen as the preferred option. by using
assistance sheets as a guideline; Recommendations for Improving handwritten Prescriptions to
be utilized by physicians the hospital
In the control process, a number of sheets were suggested for auditing the controllers. Review
Sheets in accordance with the Guideline Recommendation, Daily Review Sheets, and Indicators
for Guideline are all examples of these sheets.

Finally, we hope that other healthcare researches will test this proposed strategy for improving
medication use to see how effective it is and how much it improves the medication use process,
ensuring that each patient has his or her own suitable drugs, free of medication errors and
adverse effect incidences.



Medication Safety’ has been selected as the 
theme for World Patient Safety Day 2022, with 

the slogan ‘Medication Without Harm’.

Unsafe medication practices and medication 

errors are a leading cause of avoidable harm in 

health care across the world
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Appendices 

• OVR (INCIDENCE REPORT) 
• DATA -CAUSE SHEET 
• QUATIONARES 
• REVIW SHEET REGARDING GUIDELINES RECOMMENDATIONS
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