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ABSTRACT

Objectives: This study mainly aims to assess the severity and occurrence of medication errors (MEs) in a Tertiary Care Teaching Hospital and suggest
solutions for reducing MEs.

Methods: It is a retrospective study of patients receiving medication during treatment. The techniques used during this study to identify MEs are direct
observation of patients, daily review of medication charts by clinical pharmacists, daily audit of prescriptions, and using medication administration records.

Results: The study revealed that the majority of MEs fall under the age groups of 51-60 (45), 41-50 (40), 61-70 (31), 31-40 (19), 21-30 (17),
71-80 (16), 81-90(7), 11-20(6), 1-10(3), and 91-100 (1), respectively. Among 185 patients, males were 100 and females were 85, indicating that
MEs occurred more in males than females, and the personnel involved in MEs were more nurses than physicians.

Conclusion: By assessing the severity and occurrence of MEs, we identified the most common risk factors for the occurrence of MEs. The study
concludes that educating nurses, implementing an evidence-based treatment strategy, and fostering communication and collaboration among hospital
pharmacists, doctors, and nurses can help to decrease the occurrence of MEs.
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INTRODUCTION

Medications may treat a specific disease or symptom ineffectively

or inappropriately. The prescribing doctor must be thoroughly

informed about the dosage of a medication to guarantee its safety and

effectiveness [1].

e Recognizing and reporting medication errors (MEs) can be
challenging for healthcare providers because of many factors,
such as a heavy workload, a lack of training and education, a lack
of knowledge on the usefulness of reporting MEs, and a lack of
information on how to report MEs. These are various barriers that
lead to under-reporting of MEs by health-care providers [2].

e The National Coordinating Council for ME Reporting and Prevention
(NCC MERP) defines ME 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.

e MEs may occur during prescribing, transcribing, dispensing, and
administering the drugs. These errors can be related to health-care
products, systems, procedures, and professional practices, such as
order communication, compounding, distribution, administration,
labeling, packaging, and prescribing [3].

e Irrational medicine use is the primary cause of pharmaceutical errors
and medication-related issues in India; official statistics indicate that
up to 5.2 million medical errors occur there each year.

The main reason for pharmaceutical errors is inadequate prescribing
practices. Prescribing errors mostly occur due to illegible handwriting;
computerized prescriptions may help reduce this risk of prescribing.
More research is needed to determine how these systems impact
patient outcomes [4].

A clinical pharmacist can play a critical role in the health-care
team as one of the medical specialists. By recognizing and averting
pharmaceutical errors, adverse events at a hospital can be reduced [5].

Categories of ME according to the NCC MERP

e (Category A: Circumstances or events that can cause an error.

e (Category B: An error has occurred, but did not reach the patient.

e (Category C: An error has occurred that reached the patient but did
not cause harm to the patient.

e (Category D: An error has occurred that reached the patient and
required monitoring to confirm that it resulted in no harm to the
patient and, or required intervention to preclude harm.

e (ategory E: An error has occurred that may have contributed to or
resulted in temporary harm to the patientand required intervention.

e (ategory F: An error has occurred that may have contributed to or
resulted in temporary harm to the patient and required initial or
prolonged hospitalization.

e (Category G: An error may have contributed to or resulted in
permanent patient harm.

e (ategory H: An error has occurred that requires the intervention
necessary to sustain life.

e (ategory I: An error has occurred that may have contributed to or
resulted in the patient’s death [6,7].

Aims and objectives
Tha aim of the study was to assess the severity and occurrence of MEs in
a Tertiary Care Teaching Hospital and suggest solutions for reducing MEs.

METHODS

Study procedure
The MEs were collected over, for nearly 2 years in Tertiary Care Hospital
at Sri Venkateswara Institute of Medical Sciences.

The techniques that were used to identify the MEs are listed below:
e Direct observation.

e Daily review of medicine chart by clinical pharmacist

e Daily audit of prescription

e Medication administration record.
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Table 1: Distribution of patients with medication errors
according to age group

Age group Count (n=185) Total%
1-10 3 1.62
11-20 6 3.24
21-30 17 9.18
31-40 19 10.27
41-50 40 21.62
51-60 45 24.32
61-70 31 16.75
71-80 16 8.24
81-90 7 3.78
91-100 1 0.54

Table 2: Gender-wise distribution of medication errors

Gender wise distribution Count (n=185) Total %
Male 100 54.05
Female 85 45.94
Table 3: Department medication errors
S. Departments Count Total
No. (n=185) %
1 Cardiology 11 5.94
2 Cardio thoracic 3 1.62
3 Cardio thoracic recovery room 1 10.54
4 Emergency room 24 12.97
5 Emergency ICU 6 3.24
6 Endocrinology 3 1.62
7 Gastroenterology recovery room 2 1.08
8 General surgery 6 3.24
9 Medicine 34 18.37
10 Medicine intensive care unit 4 2.16
11 Medical oncology 7 3.78
12 Nephrology 22 11.89
13 Neurology 8 4.32
14 Neuro Surgery 2 1.08
15 Obstetrics 9 4.86
16 Plastic surgery 3 1.62
17 Respiratory intensive care unit 2 1.08
18 Radiation oncology 13 7.02
19 Surgical gastroenterology 7 3.78
20 Surgical oncology 16 8.64
21 Special rooms 1 0.54
22 Urology 1 0.54
Study design

Retrospective study.

Sample size
185 MEs occurred in patients.

Study period
2 years (January 2021-December 2022).

Inclusion criteria
MEs occurred in patients admitted to the hospital.

Exclusion criteria

The following criteria were excluded from the study:

e Patients were omitted during the periods of dialysis.
e  OPD patients were not included in this study.

Ethical committee approval
Approval number-IEC No.1476.
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Table 4: Details of NCCMERP categorization of medication errors

NCC MERP Categories Count Total%
(n=185)

Category A (Circumstances or 00 00

events that can capacity to cause error)

Category B (An error occurred, but the 73 39.45

medication did not reach the patient)

Category C (An error occurred that reached the 112 60.54

patient but did not cause patient harm)

Category D (An error occurred that resulted in 00 00

the need for increased patient monitoring but

no patient harm)

Category E (An error occurred that resulted 00 00
in the need for treatment or intervention and

caused temporary patient harm)

Category F (An error occurred that resulted in 00 00
initial or prolonged hospitalization and caused

temporary patient harm)

Category G (An error occurred that resultedin 00 00
permanent patient harm)

Category H (An error occurred that resulted in 00 00
a near-death event)

Category I (An error occurred that resultedin 00 00
patient death)

Table 5: Types of medication errors

Type of errors Count (n=185) Total %
Prescribing errors 11 5.94
Transcribing error 2 1.08
Dispensing errors 00 00
Administration errors 172 92.97
Monitoring errors 00 00

Table 6: Details of contributing/risk factors for medication

errors
Causes Count (n=185) Total%
Illegible handwriting 1 0.54
Work procedure failure 180 97.2
Heavy workload 2 1.08
Incorrect drug/dosage 1 0.54
Incorrect computer category 1 0.54

Statistical analysis

Errors were expressed in percentages. They were so, continuing
with the descriptive analysis with the help of the median to find the
number of differences in error rates between the last 2 years’ errors. All
statistical analysis was carried out using Microsoft Excel.

RESULTS AND DISCUSSION

Retrospective data were collected for a period of 2 years, from January 2021
to December 2022, in all IP departments ata tertiary care hospital in Tirupati.

A total of 185 MEs occurred during the study period. Based on data
collected from 185 patients 100 (54.05%) patients were male, and
85 (44.94%) patients were female. In the study, the age groups of 51-
60 (24.32%) and 41-50 (21.62%) had the highest percentage of errors.

Age group distribution

Fig. 1 shows the majority of MEs fall under the age group of 51-60
is 45 (24.32%), 41-50 is 40 (21.62%), 61-70 is 31 (16.75%), 31-40
is 19 (10.27%), 21-30 is 17 (9.18%), 71-80 is 16 (8.24%), 81-90 is
7 (3.78%), 11-20 is 6 (3.24%), 1-10 is 3 (1.62%), and 91-100 is
1 (0.54%), respectively.
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Fig. 1: Age group distribution

Gender-wise distribution
Fig. 2 shows that out of 185 patients, the highest number were males,
followed by females, that is, 100 (54%) and 85 (46%), respectively.

Departments

Fig. 3 shows that in 185 patients most occurred MEs are from the
department medicine 34 (18.37%), followed by Emergency room
24 (12.97%), Nephrology 22 (11.89%), Surgical oncology 16 (8.64%),
Radiation oncology 13 (7.02%), Cardiology 11 (5.94%), Obstetrics
9 (4.86%), Neurology 8 (4.32%), Surgical Gastroenterology 7 (3.78%),
Medical oncology 7 (3.78%), General surgery 6 (3.24%), Emergency
ICU 6 (3.24%), Medicine intensive care unit 4 (2.16%), Plastic Surgery
3 (1.62%), Endocrinology 3 (1.62%), Cardio Thoracic 3 (1.62%),
Respiratory intensive care unit 2 (1.08%), Neuro Surgery 2 (1.08%),
Gastroenterology recovery room 2 (1.08%), Urology 1 (0.54%), Special
rooms 1 (0.54%), and Cardio Thoracic Recovery Room 1 (0.54%),
respectively.

MEs based on NCCMERP categories
Fig. 4 shows that among all NCCMERP categories, the percentage of
Category B-73 (39.45%) and Category C-112 (60.54%).

Types of MEs

Fig. 5 among all types of MEs, administration errors accounted for
172 (92.97%), prescribing errors accounted for 11 (5.94%), and
transcribing errors accounted for 02 (1.08%).

Contributing or risk factors for MEs

Fig. 6 shows that among the 185 patients, the most common MEs
occurred due to work procedure failure (180) (97.2%), followed by
heavy work load 2 (1.08%), illegible handwriting 1 (0.84%), incorrect
drug or dose 1 (0.84%), and incorrect computer category 1 (0.84%).

Personnel involved in MEs
Fig. 7 shows that among 185 patients, most MEs were caused by nurses
(174%) and physicians 11 (5.94%).

Medication mistakes were quickly fixed by analyzing the problem and
its root cause. It took a careful assessment of the underlying problem
to manage the pharmaceutical error. Understanding the kind and
degree of error can help lower the rate of drug errors at that specific
level, producing a more favorable result overall. Although our hospital
implements an electronic prescribing system and has also incorporated
clinical pharmacists into patient care, MEs reporting was particularly
high compared with other studies in the region. Although our hospital
implements an electronic prescribing system and has also incorporated
clinical pharmacists into patient care, MEs reporting was particularly
high compared with other studies in the region. Although our hospital
implements an electronic prescribing system and has also incorporated
clinical pharmacists into patient care, MEs reporting was particularly
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Fig. 2: Gender-wise distribution

Table 7: Occurrence of medication errors

Medication errors occurred Count (n=185) Total%
Physicians 11 5.94
Nurses 174 94

high compared with other studies in the region although our hospital
implements an electronic prescribing system and has also incorporated
clinical pharmacists into patient care, MEs reporting was particularly
high compared with other studies in the region medication mistakes
were quickly fixed by analyzing the problem and its root cause. It
took a careful assessment of the underlying problem to manage the
pharmaceutical error. Understanding the kind and degree of error can
help lower the rate of drug errors at that specific level, producing a
more favorable overall result.

185 patients with MEs were distributed according to their age, and the
number of errors in that particular age group was also distributed. The
highestnumber of MEs was found inthe age group of 51-60:45 (24.32%),
41-50: 40 (21.62%), 61-70: 31 (16.75%), 31-40: 19 (10.27%),
21-30: 17 (9.18%), 71-80: 16 (8.24%), 81-90: 7 (3.78%),
11-20: 6 (3.24%), 1-10: 3 (1.62%), and 91-100: 1 (0.54%). There
were some critical limitations to this study. First, we have sensitized
all the stakeholders regarding MEs. All nurses were invited to attend
a program regarding ME reporting, lasting for 30 min, in which details
of the data collected from that particular department were shared. The
problems in the medication process, with examples of cases from our
observation, were described. Interventions are designed to help with
complexity reduction, training, and knowledge improvement. Second,
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Fig. 4: National Coordinating Council for Medication Errors

Reporting and Prevention categorization
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Fig. 7: Details of personnel involved in medication errors

we have invented the Blame-free ME reporting tool and sensitized
nurses about the blame-free ME reporting tool for continuous reporting
of MEs in ICUs and wards, and we encouraged doctors and nurses to
report MEs as it would help in planning appropriate strategies to tackle
the problem and included corrective action and preventive action for
root cause analyses of the MEs, which would have provided a greater
insight into the MEs and used for developing preventative strategies.

CONCLUSION

By assessing the severity and occurrence of MEs, we identified the
most common risk factors for their occurrence. The study’s conclusions
indicate that educating nurses, implementing an evidence-based
treatment strategy, and fostering communication and collaboration
among hospital pharmacists, doctors, and nurses can all help to lower
the incidence of prescription errors.
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