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ABSTRACT
Introduction: Medication errors can occur at any step while handling a medication from prescribing, indenting, dispensing
to administration. Medication errors have the potential to cause patient harm to the extent of serious morbidity or even
mortality and can have a substantial cost impact on the healthcare system. It can also lead to patient dissatisfaction and
loss of confidence on the medical care. This study done with the objective of analysis of medication errors in a teaching
hospital with an aim towards process improvement is thus justified.
Materials and methods: This were a retrospective study done on the reported inpatient Medication Errors between January
2018 to December 2019 in a 600-bed tertiary care teaching hospital in Bihar. The total number of Medication errors
reported during the study period was 1501 and the total number of orders during the said period was 28,472 as retrieved
from the pharmacy software. The data from the Incident Report Form was entered in the Excel Spreadsheet and variables
analysed using Descriptive Statistics.
Results: The medication error rate per 100 orders was 5.27. Majority of the Medication errors about 96.8% took place in the
Wards. Majority of the Medication Errors i.e. 66.42% occurred between 4 PM to 8 PM. Doctors contributed to the maximum
percentage of Medication Errors 69.8%. Majority of the medication errors 67.62% (1015) were a combination of
prescription and transcription errors. The major reasons for Medication Errors were Dose related errors which constituted
the maximum proportion of 70.43% (1058).
Conclusion: The study concluded that medication errors occur even in hospital settings with established policies for Safe
Handling and Use of Medications. However, those can be restricted from reaching the patient with well-structured dedicated
strategies and multi-level checks (“Swiss-cheese”  Model) in place aimed towards increasing the safety of medication
handling and use. Further in-depth studies are recommended on medication errors including “Near miss” which can throw
more light on lapses in an existing process and identify the effective intervention strategies to help process improvement.
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INTRODUCTION

The National Coordinating Council for Medication Error
Reporting and Prevention (NCCMERP) defines Medication
Error as "any preventable event that may cause or lead to
inappropriate medication use or patient harm while the
medication is in the control of the health care professional,
patient, or consumer. Such events may be related to
professional practice, health care products, procedures,
and systems, including prescribing, order communication,
product labelling, packaging, and nomenclature,
compounding, dispensing, distribution, administration,
education, monitoring, and use" [1]. As per the American
Society of Hospital Pharmacists, it is difficult to ascertain

the incidence of Medication Errors due to diversity in the
definitions of medication errors [2].
Though studies in hospitalised patients in India have
reported ME rate ranging from 15.34% to 25.7%, however,
unfortunately many medication errors remain undetected
due to lack of structured reporting mechanisms until those
cause patient harm [3,4].
Medication errors can occur at any step while handling a
medication from prescribing, indenting, dispensing to
administration. Medication errors have the potential to
cause patient harm to the extent of serious morbidity or
even mortality and can have a substantial cost impact on
the healthcare system. It can also lead to patient
dissatisfaction and loss of confidence on the medical care
[5,6].
As per the Institute of Medicine costs due to medication
errors in the US was approximately $37.6 billion/year
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with approximately $17 billion being preventable errors
[7].
Some of the common reasons for medication errors cited
by the American Hospital Association are incomplete
patient or drug information, illegible prescription,
therapeutic duplication, inappropriate abbreviations,
miscommunications due to inappropriate use of metrics,
decimals and zeroes and lack of appropriate labelling [8].
Medication errors in a hospital setting can be committed
by any healthcare professional from the doctor to the
pharmacist to the nursing staff [9].
When, we talk of Medication Errors, we should not be
oblivious of the concept of “Near Miss.” The Institute for
Safe Medication Practices defines a near miss as “any
event or situation that didn't produce patient injury, but
only because of chance” [10].
For the purpose of reporting, a “ near miss ”  is a
medication error like any other medication error that
does not cause patient harm. Near misses are a rich
source of information that can help building error
prevention strategies [11,12].
This study done with the objective of analysis of
medication errors in a teaching hospital with an aim
towards process improvement is thus justified.

MATERIALS AND METHODS

This study was conducted following approval of the
Institutional Ethics Committee in MGM Medical College
and LSK Hospital which is a 600 bed Multispecialty
teaching hospital in Bihar.
This was a retrospective study done on the reported
inpatient Medication Errors between January 2018 to
December 2019. The total number of Medication errors
reported through the mechanism of Incident Reporting
as per hospital protocol during the study period was
1501 and the total number of orders during the said
period was 28,472 as was retrieved from the pharmacy
software. The data from the Incident Report Form was
entered in the Excel Spreadsheet and variables analysed
using Descriptive Statistics.
The hospital has a robust process of reporting any
inpatient medication error. A pre-structured Incident
Reporting Form is raised for any Category of Medication
Error which comes to the Administration and Quality
Control Department routed through the office of the
Nursing Superintendent or Medical Superintendent of
the hospital within 48 hours of occurrence. The Incident
Reporting Form has a dedicated place for reporting the
detailed incident which lead to the medication error, the
categorization of the medication error as per the hospital
policy and documentation of the immediate reason of the
medication error as determined by the reporting
department. As per the hospital policy any individual can
raise the incident report. A detailed root cause analysis is
done by the Department of Pharmacology and the Quality
Assurance Department for every Medication Error
Incident raised with three days of receipt of the incident
with an aim towards corrective and preventive action.

The incident report is used in its true spirit, purely for
process improvement purposes and never for any
punitive action.
As per the hospital policy and for the purpose of this
study Medication errors have been categorised as follows
[13].
Category A: No error, capacity to cause error.
Category B: Error that did not reach the patient.
Category C: Error that reached patient but unlikely to
cause harm (omissions considered to reach patient).
Category D: Error that reached the patient and could
have necessitated monitoring and/or intervention to
preclude harm.
Category E: Error that could have caused temporary
harm.
Category F: Error that could have caused temporary
harm requiring initial or prolonged hospitalization.
Category G: Error that could have resulted in permanent
harm.
Category H: Error that could have necessitated
intervention to sustain life.
Category I: Error that could have resulted in death.
The hospital has a dedicated inpatient pharmacy which
caters to the need of the admitted inpatients. The
hospital has a robust mechanism to ensure Safe
Medication Practices. Documented policies with easy
access to all concerned staffs like doctors, pharmacists
and nurses exist concerning selection and procurement
of medications, storage, prescribing, transcribing, and
indenting, dispensing, preparation and administration.
The hospital separately identifies the High Alert
Medications and Look Alike and Sound Alike Medications
(LASA) and these medications are dispensed from the
pharmacy with “ High Alert ”  labels. Further there are
specified policies to ensure safe handling and use of
chemotherapeutic agents, High Alert Medications
including drugs with Narrow Therapeutic Indices. Staffs
are routinely trained on these policies as a part of the
induction training and regular on-job training. The
training process of the Nursing staffs is sound to cover
not only the hospital policies and medication preparation
and administration but also regular knowledge on drug
dose calculations and basic knowledge of the drugs. The
nursing training is imparted through regular classroom
training sessions under the supervision of the Nursing
Training Coordinator.
The hospital has a Formulary updated on a yearly basis
with oversight from the Hospital Drug Committee. The
Hospital Drug Committee reviews the Process of
Handling and Storage of Medications to ensure Safe
Medication Practices. The Committee meets at quarterly
intervals to review the rate of Medication Errors and take
necessary actions based on the root cause analysis of the
reported medication errors. Physician Sample
Medications and Self Medication by patients and
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medications brought by patients from outside pharmacy
are not allowed as per hospital policy. Hard copy of Drug
Dictionary to check drug name, dose, route, frequency,
side effects are made available at every nursing station
and updated on a yearly basis. The hospital has a process

of double checking of high alert medications by the
senior staff nurses before administration. The in-patient
Medication use Process in the hospital is depicted below
in Figure 1.

Figure 1: In-patient medication use process map.

RESULTS

The total number of Medication Errors from January
2018 to December 2019 were 1501. The total number of
orders during the study period was 28,472. So, the
medication error rate per 100 orders was 5.27. Among
the patients who had Medication Errors, 874 (58.23%)
were male patients while 627 (41.77%) were female
patients.

The average age of the study population was 57.31 years
(Standard deviation ± 17.24). As depicted in Figure 2,
3.66% of the patients who had Medication Errors
belonged to the Pediatric population in the age group
upto 18 years, 57.5% belonged to the age group between
19-64 years and 38.84% belonged to the age group 65
years and above.
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Figure 2: Age distribution of the patients who had medication
errors.

Majority of the Medication errors about 96.8% took place
in the Wards, while 2.53% of the Medication Errors
occurred in the Critical Care units and a very small
percentage 0.67% of the Medication Errors occurred in
the Day Care unit as depicted in Figure 3.

Figure 3: Area wise distribution of medication errors.

Time distribution of Medication Errors during the whole
day revealed that 66.42% of the medication Errors
occurred between 4 PM to 8 PM, followed by 12 noon to 4
PM which accounted for 16.79% of the Medication Errors
while 12.41% Medication Errors occurred between 8 AM
to 12 noon. A very small percentage 3.6% of the
Medication Errors followed by 0.52% of the Medication
Errors and 0.26% of the Medication Errors occurred
between 8 PM to 12 midnight, 12 AM to 4 AM and 4 AM
to 8 AM respectively.
As depicted in Figure 4, the Doctors contributed to the
maximum percentage of Medication Errors 69.8%, the
Pharmacists contributed to 25.04% of the Medication
Errors while Nurses contributed to only 5.16% of the
Medication Errors. 97.67% of the Medication errors were
Category B errors while only 2.33% were Category C
errors. No medication errors above Category C were
reported. This has been depicted in Figure 5.

Figure 4: Staff category wise contribution of medication errors.

Figure 5: Category wise medication errors.

Medication Errors concerning Chemotherapeutic
Medications constituted 1.59% of the Medication Errors,
medication errors concerning High Alert Medications like
concentrated electrolytes, heparin, Insulin, Narcotics
constituted 1.67% medication errors. While other
medications like antibiotics, vitamins, antihypertensive
agents, Proton pump inhibitors constituted the
remaining 96.74% of the medication errors. Fortunately,
all the Medication Errors concerning chemotherapeutic
agents or High Alert Medications were Category B errors.
Medication Errors Involving different stages in
medication handling and usage have been depicted in
Table 1. Majority 67.62% (1015) errors were a
combination of prescription and transcription errors,
followed by 17.52% (263) as only transcription errors,
10.33% (155) were a combination of transcription and
dispensing errors, 2.26% (34) were purely prescription
errors, 2.07% (31) were purely administration errors
while 0.2% (3) errors were purely dispensing errors.

Table 1: Medication errors involving different stages in medication handling and usage.

Different stages in Medication Handling and Usage Numbers Percentage
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Prescription 34 2.26

Transcription 263 17.52

Dispensing 3 0.2

Administration 31 2.07

Prescription and Transcription 1015 67.62

Transcription and Dispensing 155 10.33

Total 1501 100

The major reasons for Medication Errors were Dose
related errors which constituted the maximum
proportion of 70.43% (1058), followed by wrong
medication due errors in Brand or Generic names which
constituted 17.46% (262)of the medication errors,
problems with wrong route for medication
administration constituted 5.73% (86)of the medication
errors, errors with frequency of administration

constituted 2.53% (38) of the medication errors,
therapeutic duplication constituted 2.47% (37)of the
medication errors, wrong formulation in prescription,
miscommunication and wrong patient identification
constituted 0.99% (15), 0.2% (3) and 0.19% (2) of the
medication errors respectively. This is depicted in Table
2.

Table 2: Reasons for the medication errors.

Reasons Numbers Percentage

Wrong medication (Brand name or Generic name) 262 17.46

Dose and Dilution 1058 70.43

Route 86 5.73

Frequency 38 2.53

Therapeutic duplication 37 2.47

Wrong patient identification 2 0.19

Miscommunication 3 0.2

Wrong formulation 15 0.99

Total 1501 100

DISCUSSION

As depicted in the study, the medication error rate per
100 orders was 5.27 with no fatality. This rate is in
consonance with many studies that reported inpatient
medication error rates of 4.8% to 5.3% [14,15].
According to a study by Ashcroft et al. the mean error
rate was 8.8% [16]. However, on the contrary, this
medication error rate in our study is quite low in
comparison to many Indian studies which once again can
be attributed to the existing well-structured process in
our hospital [3,4].
Our study reported 70.43% of dose related errors which
is higher than that reported by Kumar et al. as 17.4% [17]
and Agarwal et al. as 45.5% [18]. This could be since this
being a teaching hospital, medication orders were given
by Post Graduate Students which could have culminated
in more dose related errors.
In our study, we noted that majority of the medication
errors occurred in the age group of 19-64 years. This
finding is in concurrence with findings in studies [19-21].

Our study reported that majority of the medication
errors were Category B (97.67%) while only 2.33% were
Category C errors. This is in contrary to studies which
showed Category B errors as only 22.44% [21]. Again,
this finding is in consonance with studies done by Hou
Ning et al. who observed 86.45% were Category B errors
[22]. This can be explained from the robust process of
reporting medication errors and a strong top driven
approach to imbibe the spirit of medication management
and safety with an aim towards process improvement
and not nurturing a punitive environment to promote
medication error reporting even for “Near misses”. The
organisation not only has a well-established process of
medication error reporting and monitoring but also
conducts dedicated activities to increase awareness
among staffs on safe handling and use of medications.
In our study medication administration error was only
2.07%. The frequency of medication administration
errors in different studies ranged from 14 to 46 % in
other studies [19,23,24]. This could be due to the robust
hospital policy, stringent staff training practices and
multiple inbuilt checks in the medication handling and
use process which acts like a “swiss-cheese” model and
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helps in error detection before it reaches the stage of
administration.
Medication errors related to Chemotherapeutic agents
and High Alert Medications constituted only 3.36% of the
Medication errors. This is much lower in comparison to
that stated in a review article by Alanazi et al. which cited
medication errors related to High Risk Medications
ranging from 0.24 to 89.6 errors per 100 orders [25].
This can once again be explained with the robust existing
process of medication handling and use.
As stated in many studies’ medication errors occur due to
lapses in a complicated interconnected process involving
use of medications in which physicians as prescribers,
nurses as administrators for medications, pharmacists as
transcribers, dispensers and medication handlers are
accountable [26]. We also noted that physicians,
pharmacists and nurses all contributed to medication
errors through the share by the physicians was most i.e.
69.8% which can be attributable to the nature of the
hospital which is a teaching hospital with post graduate
trainee doctors doing prescriptions.
However, despite well-established policies and processes
in place and medication error rates being low as
described above, we observed that medication errors did
occur in our institution leaving a scope for further
improvement.
The reasons for Medication Errors can be categories into
Human factors, Systemic factors and Environmental
factors as below following in-depth analysis:

Human factors

New staffs like doctors including Post Graduate Trainee
Doctors, Pharmacists and Nursing staffs who are not well
versed with the hospital polices concerning safe handling
and use of medications.
Physicians not checking Drug Dictionary leading to
errors while prescription writing and not complying with
Prescription writing policies making prescriptions
illegible at times.
Inappropriate use of metrics, decimals and zeros
violating hospital laid down policy based on international
guidelines.
Nursing staffs not complying with the hospital policy of
checking the patient identifiers and also the 6 Rights
(Right Patient, Right Medicine, Right dose, Right route,
Right Frequency and Right documentation), before
administering medications.
Physicians and the pharmacists not checking patient’s
complete medication profile as a part of medicine
reconciliation leading to therapeutic duplication.
Pharmacists not cross checking drug orders or question
the physicians in case of any controversy due to fear of
being rebuked violating the Culture of Safety as
envisaged by the Management.

Systemic factors

Inadequate and ineffective orientation of new staffs on
hospital policies concerning safe handling and use of
Medications.
Sacrificing safety with an aim to complete tasks quickly
compromising the Culture of Safety
Failure to implement technology for ordering, indenting,
dispending and documenting drug administration.
Failure of teamwork in a complex process like medication
handling and use involving multiple healthcare providers.

Environmental factors

Inadequate staffing due to staff attrition rate for nursing
staffs and pharmacists.
Managing multiple complex tasks by the nursing staffs
like order entry, transcription, IV admixture and drug
administration in the scarcity of pharmacists.
Communication failure between staffs during shift
handover.
Failure of junior staff supervision by seniors.
Many of the human factors are attributable to
behavioural aspects as has been pointed out by many
studies. The use of technology like software driven easily
accessible drug dictionaries and error proofing through
computerised process of ordering, indenting, dispensing
and documenting the medication administration through
an integrated software can be a good option [27]. The in-
patient pharmacy currently uses a software for billing
medications only and the hospital management is
strongly thinking of a phase wise shift towards imbibing
technology as mentioned above. The other interventions
undertaken are as follows:
Streamlining and intensifying staff training through
mentorship programs for the physicians, pharmacists
and nursing staffs in addition to the existing training
program. This aims for a dual effect of not only
strengthening the staff training but also improving
junior/new staff supervision. The importance of
encouraging continuous staff education which not only
helps knowledge acquisition but also imbibes positive
staff attitude and reduces medication errors have been
suggested in many studies [28].
Strengthening shift handovers by making patient hand-
offs documented using SBAR (Situation, Background,
Assessment and Recommendation) technique and
implementing random checks by the Medical
Administration to ensure compliance.
Designating the floor supervisors from the existing
senior pool of pharmacy and nursing staffs to improve
coordination with the physicians and strengthen
teamwork.
Starting prescription audit by a team comprising of
members from the Department of Pharmacology and
Quality Assurance to review new prescriptions and
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discharge prescription and spot training of the
pharmacists and junior physicians if need be.
Starting with Medication Safety Rounds on alternate days
of the week and sharing the round findings with the
Medical Superintendent, Nursing Superintendent and
Head of the Department, Pharmacology with an aim
towards immediate rectification.

LIMITATIONS OF THE STUDY

As the study was a retrospective study, we could not
perform any reconciliation procedure to resolve the
medication errors under discussion.
The study could not analyse the pattern of medication
errors in the outpatient services as there was no
mechanism to track the medication errors for the
outpatients or for medications being handled through the
outpatient pharmacy.

CONCLUSION

The study concluded that medication errors occur even
in hospital settings with established policies for Safe
Handling and Use of Medications. However, those can be
restricted from reaching the patient with well-structured
dedicated strategies and multi-level checks ( “ Swiss-
cheese” Model) in place aimed towards increasing the
safety of medication handling and use. As, Medication
errors occur at all stages of medication usage this
justifies the “Swiss-cheese” Model with multilevel checks
in place. Practice of reporting Category B errors should
also be inculcated as Category B errors which are
equivalent to “near misses” represent just the tip of the
iceberg and have a potential to culminate in medication
errors which can not only reach the patient but cause
harm. Further in-depth studies are recommended on
medication errors including “Near miss” which can throw
more light on lapses in an existing process and identify
the effective intervention strategies to help further
process improvement.
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