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ABSTRACT
Background: Medication errors are defined as any preventable event that may lead to any inappropriate medication use
and or patient harm, or any mistakes associated with the prescription, transcription, dispensing, and administration
phases of drug preparation and distribution regardless this mistake led to adverse event or not.
Aim of the work: Assessment of medication errors at Zagazig University hospitals through the following objectives: 1-
To identify rate and types of medication errors at Zagazig university hospitals. 2- To find out some factors that may be
associated with occurrence of errors. 3- To assess the perception of health care providers involved in the medication use
process about causes of medication errors. Subjects and methods: An observational descriptive study was carried out
at random selected sample of Zagazig University hospital, sample was calculated under two main items. A) Selection of
records to assess medication errors: The records were collected by using multistage technique. Zagazig university
hospitals were divided into two main branches (internal medicine hospital and surgical hospitals). As there are 3
medical and 4 surgical hospitals, random section of one medical and two surgical hospitals was done (1% stage). The
sample calculated by using error rate (11.4%) ), at 95% CI, with the power of the test 80%, 10% dropout, and total
records/ year 39468, the sample was 1774. With putting into consideration the proportional allocation of attendance of
internal and surgical hospitals (1.7:1) so the sample was 1117 at internal medicine hospital and 657 at surgical hospital.
At each hospital random selection of units was done (2™ stage).
B) Selection of health care workers to assess their perception toward medication errors: With perception rate
(35%)®, total number of health care workers (nurses, doctors, and pharmacists) 3158, 95% confidence interval, 80%
power of the test, and 10% drop out, the total sample size 547. According to proportional allocation between the stuff
number, sample of nurses is 336, doctors 162, and pharmacists 49. Tools: 1- Modified Medication use checklist: to
assess medication errors, it contains detailed steps of all the phases of the drug use (Prescription, dispensing, and
administration).2- Modified Gladstone questionnaire: directed to doctors, nurses, and pharmacists to assess their
perception for errors, risk factors, reporting process, and barriers against it. Ethical consideration:
informed verbal consent was obtained from all stuff enrolled in the study; an official permission was obtained from
department of public health. A written permission from Zagazig hospitals manager was obtained to perform the study.
Results: Rate of medication error at Zagazig university hospitals was 63.7%. The error rate was nearly equal at both
internal medicine and surgical hospitals (63.1, 64.7%) without significant difference (p>0.05). The most common type
of errors was dispensing (46%), followed by administration (41%0), then prescription errors (13%)( Most of
prescription errors were of mild and moderate nature, while most of dispensing errors were of moderate type, however
most of administration errors were of severe type. There was significant difference at prescription errors, and
administration errors with higher frequency at internal medicine more than surgical hospitals (p<0.05). Low number of
doctors, nurses, pharmacists, lack of experience of doctors, and pharmacists, in addition to night shift significantly
affect error frequency. Stuff members has perceived unreadable hand writing, repeated change of orders, similar drugs
(name, shape), change of nurses among units, excess work load, low number of nurses, and dealing with big number of
drugs as the most important risk factors of errors. Frequency of reporting among nurses was (44%o), compared to (15%0)
of doctors and (3%) of pharmacists. No clear definition for medication errors, writing a report take a long time, and
Focusing on individual punishment more than system improvement were the most important barriers against error
reporting as perceived by the staff. Conclusion and
recommendation: Rate of medication errors at Zagazig unlversny hospitals was high, the most common type of errors
was dispensing, followed by administration, then prescription errors (Most of prescription errors were of mild and
moderate nature, while most of dispensing errors were of moderate type, however most of administration errors were of
severe type). Low number of doctors, nurses, and pharmacists, lack of experience of doctors, and pharmacists, night
shifts was significant risk factors for error frequency. Based
on the finding of the current study the following recommendations can be suggested: 1- Increasing awareness about
medication errors, impact and cost. 2- Developing a systematic approach that helps in error monitoring, evaluation, and
reporting. 3- Implement hospital policy and procedures for medication errors assessment. 4- Organize a team who is
concerned with all items of patient safety including medication errors.5- Changing the format of prescription and
introduction of new technology as computerized physician order entry.
Key wards: medication errors, risk factors, perception of errors, impact of errors.

INTRODUCTION medical errors, and the most preventable cause,

Ensuring the provision of safe, competent and over three-quarters of a million people are injured
ethical care to patients within the health care or die in hospitals each year from adverse drug
system is a responsibility shared by all health care events caused by medication errors . The error
professionals,  health  care  organizations, frequency differ markedly between studles in some
governments, and requires the involvement of studies it is as low as 0.02% ©" in other it reaches
public ®. Medication errors represent 90% of 85% ©. There are no accurate studies for
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estimation of error frequency in Egypt ©.
Medication errors compromise the confidence of
the patient in the provided services and increase its
cost ®. Error may occur at any stage of drug use
process; either during prescription, dispensing, or
administration phases ©

Aim of the Work: Assessment of medication
errors at Zagazig University hospitals through the
following objectives: 1- To identify rate and types
of medication errors at Zagazig university
hospitals. 2- To find out some factors that may be
associated with occurrence of errors. 3- To assess
the perception of health care providers involved in
the medication use process about causes of
medication errors.

SUBJECTS AND METHODS
I-Technical design: Site: Zagazig University
Hospitals. Sample: Multistage random sample.
Subijects: doctors, nurses, pharmacists, and sample
of patients. Tools: 1- Modified Medication use
checklist ®: to assess medication errors, it
contains detailed steps of all the phases of the drug
use (Prescription, dispensing, and
administration).2- Modified Gladstone
guestionnaire - directed to doctors, nurses, and
pharmacists to assess their perception for errors,
risk factors, reporting process, and barriers against
it
II- Operational design: A  descriptive
observational study. The whole study was carried
out from November 2009 to November 2011.

The study passed into 2 stages: Stage |I:
assessment of medication errors: this step starts
from the stage of drug prescription (from first look
of patient by physician to complete writing the
record), passing through the dispensing process in
the pharmacy (start from transmitting the file to
pharmacy to dispensing drugs), and administration
of the ordered drugs in the unit (cover transmission
of drugs through nurses to patients). These items
were checked using a modified medication use
checklist. This checklist includes the standards and
details of drug use starting from drug prescription,
dispensing, to administration. Scoring system:
Scoring: some items at every stage has two options
(done=1, not done= 0) other items has 3 answers
(done well=2, incomplete done = 1, not done=0),
while some items has another 3 answers (done=2,
not done=1, not applicable= 0), then total score
was calculated, and according to case definition of
error any zero is considered errors, every
uncompleted stage was considered a defect. The
error classified into stages according to (Tang et al
2007) 2!

- Mild if the score was more than 75%. -
Moderate if the score from 50-75%.

- Severe if the score less than 50%.

Stage I1: assessment of stuff perception (doctors,

nurses, and pharmacists) for error occurrence, risk
factors of errors, reporting of error, and barriers
against reporting .A structured questionnaire was
used "Modified Gladstone questionnaire”. The
questionnaire contain: Personal data: age, sex,
years of experience, and work hours. Frequent risk
factors of medication errors, Frequency of
reporting of medication errors, and Causes of error
un-reporting.
Scoring system: likert scale score was used
(5=strongly agree, 4=agree, 3=neither agree nor
disagree, 2=disagree, 1=strongly disagree).the
categories (strongly agree and agree) are collected
together and considered as high perception, while
the other three categories are collected as low
perception 2

Data management & Statistical
analysis was performed with SPSS version 11
software program and Epi info. Chi square test and
correlation were use as tests of significance.

RESULTS.

As regards frequency, types and severity of
medication errors it was found that rate of
medication error at Zagazig university hospitals
was 63.7%. The error rate was nearly equal at both
internal medicine and surgical hospitals (63.1,
64.7%) without significant difference (p>0.05).
The most common type of errors was dispensing
(46%0), followed by administration (41%), then
prescription errors (13%). Most of prescription
errors were of mild and moderate nature, while
most of dispensing errors were of moderate type,
however most of administration errors were of
severe type. There was significant difference at
prescription errors, and administration errors with
higher frequency at internal medicine more than
surgical hospitals (p<0.05).
As regards risk factors of errors: significant
negative relation was found between error number
and number of doctors, nurses, pharmacists, years
of experience of doctors, and pharmacists. Night
shift was associated with higher number of errors.

As regards perception of stuff (nurses, doctors,
pharmacists) for risk factors of medication
errors: more than 50% of stuff members highly
perceived; unreadable hand writing, repeated
change of Orders, similar drugs (name, shape),
change of nurses among units, excess work load,
low number of nurses, and dealing with big
number of drugs as the most important risk factors
of errors.

As regards error reporting and barriers against
reporting: Frequency of reporting among nurses
was (44%), compared to (15%) of doctors and
(3%) of pharmacists. More than 50% of stuff
highly perceived these barriers against reporting
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process: No clear definition for medication errors, improvement were the most important barriers
writing a report take a long time, and Focusing on against error reporting as perceived by the staff.
individual ~ punishment more than system

Table (1): frequency of medication errors at Zagazig university hospitals.

errors Frequency %

Present 1130 63.7

absent 644 36.3

Total 1774 100.0
13%

Opresription errors
Bdispensing errors
Oadministration errors

Figure (A): Distribution of types of medication errors at Zagazig university hospitals.

Table (2): medication errors frequency at internal medicine and surgical hospitals.

Errors Internal medicine Surgical hospitals
X? P
No % No %
Present 705 63.1 425 64.7
absent 412 36.9 232 35.3 0.44 0.5
Total 1117 100.0 657 100.0
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Table (3): Distribution of type of errors at internal medicine and surgical hospitals.

Errors Internal medicine hospital Surgical hospitals
(705) (425) X? p
No % No %

One type of errors:

Prescription only 98 13.9 40 94 4.9 0.02*
Dispensing only 220 31.2 110 25.8 3.6 0.05

Administration only 154 21.8 120 28.3 5.9 0.01*
More than one error 233 33.1 155 36.5 13 0.2

O Mild
B Moderate
O Sewere

presription errors dispensing administration

Figure (B): Distribution of error type according to severity at Zagazig university hospitals.

Table (4): correlation between some risk factors and number of medication errors at Zagazig university
hospitals.

Errors number

r p
rs

- Number of doctors -0.3 0.000*
- Number of nurses -0.1 0.000*
- Number of pharmacists -0.13 0.000*
- Experience of doctors -0.08 0.001*
- Experience nurses -0.02 0.2

- Experience of pharmacists -0.08 0.001*
- Work hours of doctors 0.04 0.06

- Work hours of nurses -0.03 0.1

- Work hours of pharmacists. 0.04 0.09
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Table (5): Relation between shift time and administration errors.

administration

Present Absent Total X2 P
shift
No % No %
Daytime 124 45.3 923 61.5 1047
Night 127 254 0.000*
150 54.7 577 38.5
Total 274 100 1500 100 1774

Table (6): Perception of stuff (nurses, doctors, and pharmacists) for risk factors of medication errors.

Risk factors Nurses Doctors Pharmacists
(n=336) (n=162) (n=49)

No % No % No %

- Unreadable hand writing.
High perception:

Low perception: 146 43.5 62 38.3 28 57
190 56.5 100 61.7 21 43
- repeated change of Orders
High
Low
- Similar drugs (name, shape). 203 60.4 92 56.8 13 26.5
High 133 39.6 70 43.2 36 73.5
Low
- change of nurses among
units 189 56.3 85 52.5 25 51
High 147 43.7 77 47.8 24 49
Low
- excess work load
High 217 64.6 81 50 13 26.5
Low 119 35.4 81 50 36 73.5
- Low number of nurses. 223
High 113 66.4 115 71 26 53
Low 33.6 47 29 23 47
- dealing with big number of 230
drugs 106
High 68.5 115 71 24 49
Low 315 47 29 25 51
199
137
59.2 117 72 27 55
40.8 45 28 22 45
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1001

801

60+

Oyes
40+ Eno

nurses doctors pharmacists

Figure (C): Frequency of error reporting owing to staff opinion.

Table (7): Barriers against reporting of errors as perceived stuff (nurses, doctors, and pharmacists.

Nurses Doctors Pharmacists
Barriers (n=336) (n=162) (n=49)
No % No % No %
-Don't perceive error presence.
High perception:
Low perception 233 69.3 13 8 24 49
103 30.7 149 92 25 51
- No clear definition for medication
errors.
High
Low 220 65.5 98 60.5 24 49
116 345 64 39.5 25 51
- Writing a report about medication
error may take a long time.
High
Low
- Fear of punishment. 223 66.4 87 53.7 23 47
High 113 33.6 75 46.3 26 53
Low
- No rewarding if errors didn't occur. 103 30.7 133 82 31 63.3
High 233 69.3 29 18 18 36.7
Low
- Focusing on individual punishment
more than system improvement. 245 72.9 133 82 27 55
High 91 27.1 29 18 22 45
Low
- Medication errors are an indicator
of nursing quality.
High 245 72.9 111 68.5 27 55
Low 91 27.1 51 315 22 45
- Punishment is much more than the
error itself.
High
Low 238 70.8 103 63.6 22 45
98 29.2 59 36.4 27 55
233 69.3 140 86.4 29 59
103 30.7 22 13.6 20 41
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DISCUSSION

Safe, effective and ethical medication practice is
an important component in client care and
reducing the incidence of drug-related iatrogenic
disease is a public health concern ®- Medical
errors take a high priority as a cause of death
exceeding deaths caused by motor accidents,
cancer breast and AIDS, medication errors
representing the largest single cause of errors in
hospital settings accounting more than 7000
deaths annually exceeding those of work place
injuries ™ Although the importance and the
impact of medication errors, regarding their cost
and deaths, the number of studies done on that
topic especially in Egypt are so limited.

Regarding frequency of medication errors, the
error rate at Zagazig university hospitals was
63.7% (table 1), error rate was 63.1%and 64.7%
at internal medicine and surgical hospitals
respectively, but this difference was not
statistically significant (p=0.5)(table 2). The
estimation of errors rate differ markedly between
different studies. Some studies detected a rate
reached 9.32 % “©: other studies detected higher
rate reached 43% ™" and 54% Figure (A) shows
error types at Zagazig university hospitals, The
most common type of errors was dispensing
(46%), followed by administration (41%), then
prescription  errors(13%). Higher rate of
dispensing errors may be explained by that each
pharmacy may serve two or more departments, in
addition to low number of pharmacists in relation
to number of dispensed drugs. Most of
pharmacists are newly graduated with low
experience. Nahed 2002 ®® detected 14%
dispensing errors and 87.9% administration errors.
The rate of administration errors was 86.6% as
detected by Carmen et al 2011 9 As regarding
prescription errors in a study conducted at
Elmansoura University by Neamat and Hala
2010 @ they ranged the rate from 2.3% to
65%.Table 3 shows distribution of types of errors
at internal medicine and surgical hospitals, There
was significant difference at prescription errors,
and administration errors with higher frequency at
internal medicine more than surgical hospitals
(p<0.02). Higher rates of errors at internal
hospitals may be explained by higher utilization
rates. Errors were classified according to severity
in figure (B); it was noticed most of prescription
errors were of mild and moderate nature, while
most of dispensing errors were of moderate type,
however most of administration errors were of
severe type.  This was in line with Flynn et al
2003 @Y who ranked errors according to severity
as follow 0.08% severe, 4.5% moderate, 93.1%

mild, and 2.2% very mild. In contrast to Karen et
al 2011 ® who determined 4% severe errors.

As regarding risk factors of medication errors in
table 4, significant negative relation between
number of errors and number of doctors, nurses,
and pharmacists, experience of doctors, and
pharmacists (p<0.001). From the table we can
conclude that error occurrence is multi-factorial in
nature, and looks like an ice berg. As stuff number
increase the work load is distributed between
them making chance of errors low, moreover big
number of stuff making the work environment un
stressful, Williams et al 2007 @ concluded that
stressed, burned out, and dissatisfied physicians
do report a greater likelihood of making errors and
more frequent instance of suboptimal patient care.
Pronovost et al 2002 ® mentioned that the
standard ratio of nurse/ patient is 1 to 1, and
doctor/patient is 1 to 3 or 4. The same risk factors
were entered in regression model by Park and
Lake 2005 @, only years of experience was
significantly associated with medication errors.
Institute Of Medicine (IOM 2000) ®®, found a
significant link between experience of stuff and
frequency of medication errors, they put a
recommendation for junior stuff who should be
trained in how to ascertain the correct dose of a
drug and its frequency of administration, and how
to identify when it might need adjustment. The
relation between shift time and frequency of
errors was shown in table 5 which clarified
significant higher frequencies of errors at night
more than day time shifts. The same result was
reached by Biron et al 2009 ¢’ who noticed
association between night shifts and error
occurrence and they explained that by night work
lead to disturbance of circadian rhythm, sleep
after night work tends to be shorter than sleep
after day work, leading to greater cumulative
sleep deprivation, in addition to poorer quality of
sleep among night workers.

Perception of stuff included in medication use
process (nurses, doctors, pharmacists) was
assessed in table 6. These risk factors were as
follow Unreadable hand writing (43.5% of nurses,
38.3% of doctors and 57% of pharmacists).

Repeated change of orders (60.4, 56.8, and
26.5%). Similar drugs (name, shape) (56.3, 52.5,
51%). Change of nurses among units (64.6, 50,
and 26.5%). Excess work load (66.4, 71, 53%).
Low number of nurses (68.5, 71, 49%). And
dealing with big number of drugs (59.2, 72, and
55%). Beyea et al 2003 assessed the nurse
perception for causes of errors and they noticed
that excess work load, inexperienced stuff, lack of
communication between nurses and doctors, lack
of supervision, and similar names of drugs are the
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most common. Wise 2007 ® grouped the
perception for cause of medication errors it terms
of physician hand writing is unclear, physician are
not available for drug clarification, physician are
not available in most of the night shift, less trust
for experience of the physicians, and more than
one physician write drug to the same patient. . Ina
study done by Woodward 2004%” doctors saw
that absence of guidelines for drug administration,
low number of trained nursing stuff, plenty of
patients in the unit, care for large number of
critical cases, in addition to system approved for
more medication to be given at the same time are
the real causes for medication errors. A study
performed by Kelly 2008®Y who concluded that
poor communication, insufficient stuff, big
number of drugs, unsuitable environment is the
most common.

As regarding reporting process from the point
of view of the staff, figure (C) showed
frequency of reported errors 44% of nurses
reported error, compared to 15% of doctors and 3
% of pharmacists. High error reporting among
nurses may be explained by that they usually
consider the patient as responsibility of physician
S0 any noticed error usually reported to the doctor
to make their side free. Howard et al
2007 ©? calculated the rate of error reporting
between 1.6-3%. Evan et al 2006“® concluded
that both doctors and nurses believe they should
report most incidents, but nurses do so more
frequently than doctors, as nurses were more
likely than doctors to know how to access a
report.

In table 7 barriers against error reporting as
regarding stuff were mentioned, it was noticed
that the following factors were the most important
barriers: Absence of perceiving error presence, no
clear definition for medication errors, writing a
report about medication error may take a long
time , no rewarding if errors didn't occur, focusing
on individual punishment more than system
improvement, medication errors are an indicator
of nursing quality, punishment is much more than
the error itself, all above factors were highly
perceived for more than 65% of nurses and
doctors except for fear of punishment which was a
barrier for 30.7% of nurses. for pharmacists all
factors were highly perceived by more than 50%
of them except for the first, second and seventh
causes that represented less than 50% in
accordance with these results Force et al 2006©%
said that staff did not report errors because of
inherent fear of retribution, punitive actions, and
professional ~ humiliation. ~ Another  study
mentioned only 3 causes for un reporting: (1) lack
of a readily available medication error reporting

system or forms, (2) lack of information on how

to report a medication error, and (3) lack of

feedback to the reporter or rest of the facility on
medication errors that have been reported ©9.

However Lucian 2002 ©® saw that only the

reporting process (time it take, length of the

report) was the most important. A regression
analysis done by Hui and Ginette 2006 ©"
showed that power hierarchy, face-saving

concern, and work environment factors (e.g.,

quality management and peer relations) accounted

for 54.6% variance in the barriers.
Conclusion

Rate of medication errors at Zagazig university

hospitals was high, the most common type of

errors was dispensing, followed by administration,
then prescription errors. Most of prescription
errors were of mild and moderate nature, while
most of dispensing errors were of moderate type,
however most of administration errors were of
severe type. Number of doctors, nurses,
pharmacists, experience of doctors, and
experience of pharmacists, night shifts were
significant risk factors for error frequency.

The reporting process of errors was very low, No

clear definition for medication errors, writing a

report take a long time, and Focusing on

individual  punishment more than system
improvement were the most important barriers
against error reporting as perceived by the staff.

Recommendations Based on the finding of the

current study the following recommendations can

be suggested: 1 - Increasing awareness about
medication errors, impact and cost. 2- Developing

a systematic approach that helps in error

monitoring, evaluation, and reporting. 3- Put

hospital policy and procedures for medication
errors assessment. 4- Organize a team who is
concerned with all items of patient safety
including medication errors.5-Changing the
format of prescription and introduction of new
technology as computerized physician order entry.
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