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ABSTRACT
Background and purpose: Drug dispensing errors have a major
impact on the incidence of medication errors, and can be very
dangerous to patients and affect the quality of care. Root cause analysis
(RCA) is an approach to prevent dispensing errors by identifying the
root of the problem, make efforts to improve comprehensively across
departments so that incidence of dispensing errors are not repeated.
The purpose of this study is to determine the differences in the
incidence of dispensing errors before and after the RCA.
Methods: This is a descriptive study by calculating the incidence
of dispensing errors before and after the RCA, conducted in four
inpatient wards at Sanglah Hospital Denpasar. Dispensing errors were
categorized into ten types namely errors in drug’s identity, name,
dosage, number of drugs, absence of high alert labels, incorrect
drug preparations, incorrect strength, expired drugs, incorrect place
of delivery and incorrect instructions. In February and April 2018

there were 80 and 40 dispensing errors which met the study criteria,
respectively.
Results: Crude incidence of dispensing errors before and after RCA were
2.54 per 1000 (95%CI: 1.98-3.10) and 1.26 per 1000 (95%CI: 0.87-1.65),
respectively. The decrease in dispensing error after RCA was 50.39%. The
ratio of dispensing error incidence rates after and before the RCA is 0.49.
Significant decrease in the incidence of dispensing errors was only found
in drug identity errors of 1.27 per 1000 (95%CI: 0.88-1.66) before an
RCA and 0.06 per 1000 (95%CI: -0.03-0.15) after RCA, or decreased by
95.27% and there was no significant decrease in other dispensing errors.
Conclusion: The decrease of dispensing errors after the RCA was only
found in the medication identity error and not found in the other
dispensing errors. Direct observation and intensive supervision are
needed in order to accurately calculate and reduce the incidence of
dispensing errors.
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INTRODUCTION
Dispensing errors are incorrect preparation of
drugs and not in accordance with doctor’s orders.1
Dispensing errors were developed by Beso which
consisted of two types namely content errors and
labeling errors.2 Content errors include expired
drugs and errors in medication, drug strength,
medication dose, number of drugs (excess or
deficiency) and medication type. Labeling errors
include errors in patient names, medication
name, drug strength, frequency, dosage, date,
administration instructions, label and incomplete
information.2
Dispensing errors can lead to errors in drug
delivery that can have a negative impact on
patients ranging from mild to fatal effects.3
In addition, dispensing errors can also cause
complaints from consumers, thereby impacting
upon the image of the hospital and reducing the
quality of patient care.4 Dispensing errors in the
United States were reported at 1.6%,5 in India
as much as 4.8%, where the highest errors were
found in drug name with a proportion of 43.1% of
the total dispensing errors.6 Dispensing errors at

Fatmawati Hospital Jakarta were found as much
as 62.1% consisting of drug etiquette errors at
61.0% and errors in the number of drugs at 1.1%.7
The incidence of dispensing errors in Sanglah
Hospital Denpasar was reported to increase by
2.6 per thousand drug dispensing event in May
2018, 2.98 in June, 2.95 in July and 3.9 in August.
Dispensing errors are related to several variables,
namely medication management procedure,
work environment, dispensing equipment, health
workers and patient factors.1,8
The root cause analysis (RCA) is an approach
that is used to find root causes, plan and carry
out comprehensive and cross-departmental
responses.9 The RCA has been widely used to
look for root problems in various fields, such as
the management of regional property,10 work accident problems,11 tuberculosis situation analysis,12
non-value added activities,13 complications related
procedures,14 medication errors15 and dispensing
errors.16
Sanglah General Hospital Denpasar applies the
RCA to find some of the root problems that occur,
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including dispensing errors, and formulate solutions. The results of previous studies on dispensing
errors and their corrections after RCA have not
been widely published in Indonesia. This study
aims to determine the incidence of dispensing
errors before and after an RCA at Sanglah Hospital
Denpasar.

METHODS
The design of this study was descriptive by calculating the incidence of dispensing errors before
and after the RCA. The study was conducted at
Sanglah Hospital Denpasar that has 765 beds
and the only type A hospital for the provinces
of Bali, West Nusa Tenggara and East Nusa
Tenggara. Sanglah Hospital has been nationally
accredited in 2014 and 2017 and accredited by
Joint Commission International (JCI) in 2013
and 2016.
Sanglah Hospital has implemented electronic
prescribing for inpatients since 2016. RCA on
drug dispensing was carried out in January 2014
and March 2018, and after that an effort was made
which included three aspects as follows. First,
education about pharmaceutical service policy
and revitalization of the existing dispensing standard operational procedures. Second, the revision
of dispensing implementation and third, logistics
procurement which includes identity and high alert
labels and improvement of facilities at pharmacies.
Data collection was conducted in July 2019.
Data which collected were the dispensing and the
dispensing errors occurred one month before the
second RCA (March 2018) and after the correction
efforts in April 2018. The data source was the report
on dispensing errors for inpatients available in the
hospital information system of 31,451 dispensing
events before an RCA and 31,700 after an RCA. Data
collected includes errors in drug’s identity, name,
dosage, number of drugs, absence of high alert labels,
incorrect drug preparations, incorrect strength,
expired drugs, incorrect place of delivery and incorrect instructions. Data not included in the analysis
are dispensing in the form of liquids and medical
devices with the consideration that dosage forms,
strengths and dosages cannot be distinguished.

Data analysis was performed descriptively
through calculating the incidence of dispensing
errors. The number of dispensing errors was
divided by the number of dispensing. Incidences
of dispensing errors before and after the RCA
were compared in order to get the incidence ratio
or relative risk (RR). The difference of incidence
before and after the RCA is calculated to get
attributable risk (AR). The crude incidence rate
is calculated if one type of error is found out of
the ten errors studied. In addition, the specific
incidence by type of error was also calculated. The
confidence interval of incidence rate before and
after the RCA is determined by 95% significance
level.
This study has been approved by the Human
Research Ethics Committee of Udayana
University/Sanglah Hospital Denpasar on 11 June
2019.

RESULTS
Table 1 presents the crude incidence of dispensing
errors before and after the RCAs, that are 2.54 per
1000 dispensing (95%CI: 1.98-3.10) and 1.26 per
1000 dispensing (95%CI: 0.87-1.65), respectively. It
can be seen that the decrease in dispensing error
after RCA is 50.39%. The ratio of dispensing error
incidence rates after and before the RCA is 0.49.
Table 2 presents the specific incidence by types
of dispensing errors. Significant decrease in the
incidence of dispensing errors was only found
in drug identity errors of 1.27 per 1000 (95%CI:
0.88-1.66) before an RCA and 0.06 per 1000
(95%CI: -0.03-0.15) after the RCA, or reduced
by 95.27%. Errors in drug names were found to
be higher after than before RCA but statistically
not significant, which were 0.34 per 1000 (95%CI:
0.14-0.54) and 0.25 per 1000 (95%CI: 0.08-0.42)
respectively.
Table 2 also shows a decrease in dispensing
errors after RCA, namely in drug dosage errors,
number of drugs, high alert labeling, drug strength
and drug preparation, but not statistically significant. No errors were found regarding expired
drugs, misplaced delivery and instructions both
before and after the RCA.

Table 1 Crude incidence of dispensing error before and after RCA
Drug dispensing
Number of
errors

Number of
dispensing

Errors per 1000
dispensing

95%CI
incidence

AR (%)

RR

p

Before

80

31,451

2.54

1.98-3.10

50.39

0.49

0.001

After

40

31,700

1.26

0.87-1.65

Time period
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Table 2 Specific incidence by type of dispensing error
Before

After

Type of Error

Number
of errors
(N=31,451)

Incidence
per 1000
dispensing

Number
of errors
(N=31,700)

Incidence
per 1000
dispensing

95%CI

95%CI

AR (%)

RR

p

Drug’s identity

40

1.27

Drug’s name

8

0.25

0.88-1.66

2

0.06

-0.03-0.15

95.27

0.05

<0.01

0.08-0.42

11

0.34

0.14-0.54

-36.0

1.36

0.26

Dosage

2

Number of drugs

3

0.06

-0.03-0.15

1

0.03

-0.03-0.09

50.0

0.5

0.56

0.09

-0.06-0.19

0

0

0.00-0.00

100.0

0

0.82

Absence of high alert label

19

0.60

0.33-0.87

19

0.59

0.32-0.86

1.66

0.98

0.98

Incorrect drug preparation

5

0.15

0.01-0.29

5

0.15

0.01-0.29

0

1

0.73

Incorrect strength

3

0.09

-0.01-0.19

2

0.06

0.03-0.15

33.33

0.66

0.65

Expired medicine

0

0

0

0

0

0.00-0.00

0

0

1.0

Incorrect delivery place

0

0

0

0

0

0.00-0.00

0

0

1.0

Incorrect instructions

0

0

0

0

0

0.00-0.00

0

0

1.0

DISCUSSION
Our study shows that the crude incidence of
dispensing errors before and after the RCAs, are
2.54 per 1000 dispensing and 1.26 per 1000 dispensing respectively, resulted in a 50.39% decrease in
drug dispensing errors. However, a significant
decrease in dispensing errors only occurred in
drug identity errors, and no significant decrease
was found in terms of medication dosage, number
of drugs, high alert labeling, strength of drugs and
drug preparation. These findings indicate that RCA
was not effective to reduce these errors in this
study setting. Significant reduction in drug identity
errors is likely due to the continuous provision of
drug identity labels after RCA and double checking
before the drugs are sent to the treatment room.
The incidence of dispensing errors at Sanglah
Hospital is quite low when compared to other
regions or countries.5-7 The dispensing errors are
likely underreported because dispensing error
data was obtained from the hospital information
system and the awareness of staff to report and
upload the errors remains low. In addition, it is
likely that there are no particular staff appointed to
conduct monitoring and reporting of the dispensing errors. A study conducted in India6 shows that
data collection of dispensing errors was carried out
by a designated nurse specifically to monitor inpatient prescriptions and subsequently reported the
dispensing error to the dispensary. In the Indian
study, there was a 4.8% dispensing errors with
43.1% of them in the form of drug’s name errors.
Another study in six cities in The United States
reported that dispensing errors were calculated
by assigning 50 pharmacists to report dispensing
errors at 50 pharmacies and found that dispensing
errors were 1.6%.5
112

The low dispensing error in our study is also
likely due to the fact that the drug dispensing
system that has been carried out quite well and
has been implementing vigilance against drugs
that look similar and pronunciation similar to Tall
Man Lettering, using electronic prescribing, double
checking systems and drug labeling. The pharmaceutical depot may also examine the expiration date
of ordered drugs and prioritize dispensing of drugs
with the closest expiration date. In addition, the
assignment of pharmaceutical workers with greater
numbers during peak hours allows for more careful
dispensing due to light workload. This is similar
with other studies that show that dispensing errors
are related to a comfortable and spacious work
environment, employee health, good medication
management and dispensing tools.1 However, this
is less likely based on the evidence that the dispensing error in other settings and countries was much
higher.5-7
The limitation of our study is that the data
obtained from dispensing errors entered into the
system are reported in hospitals and not from
direct observation of dispensing errors at pharmacies. Another limitation is that this study was only
carried out in one type of referral hospital, hence
cannot be generalized in a broader context with
different settings.

CONCLUSION
The incidence of dispensing errors was found to be
quite low which is likely due to the calculation of the
error not being done directly but on reports uploaded
to the system at the hospital. The decrease in dispensing errors after RCA only occurs in drug identity
errors and there is no decrease in other dispensing
errors. To obtain more accurate information on

Published by DiscoverSys | Public Health and Preventive Medicine Archive 2019; 7(2): 110-113 | doi: 10.15562/phpma.v7i2.213

ORIGINAL ARTICLE

dispensing errors, it is necessary to calculate dispensing errors directly at the pharmacy. In addition, more
intensive supervision is needed in implementing
RCA to reduce other dispensing errors.
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