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Abstract

Background: Medication errors are a matter of serious
concern in healthcare. The National Coordinating
Council for Medication Error Reporting and Prevention
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
healthcare  professional, patient, or consumer’.
Medication errors can occur at any point between
prescribing and the patient taking the drug. Based on
this, they can be of different types including prescription
error,  transcription  error,  dispensing  error,
administration error and monitoring error. Despite there
are numerous barriers in place, existing flaws in these

barriers enable these errors to reach the patient. Though

often trivial, the consequences of medication errors
could also lead to prolonged hospital stay, untoward
adverse effects, increased mortality, life threatening
events and increased patient dissatisfaction. If proper
vigilance is followed at the very basic levels, it can
ensure that such errors do not occur. Hence this meta-
analysis was done with the following aim.

Aim: This study aims to estimate the prevalence of
prescribing error vs. transcribing errors.

Methods: Observational studies (available as full free
text) which included prescribing errors and transcribing
errors in the title of the study were retrieved from
electronic databases viz. PubMed and Google scholar,
with the following search terms:

1. Prescribing errors AND transcribing errors
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2. Prescription errors AND transcription errors

After assessing for inclusion criteria, 10 studies were
included for review and analysis using Rev Man 5.3
software. Outcome measures were prevalence of the
different types of medication errors.

Results: In the ten observational studies included, a total
of 16771 prescriptions were analysed and monitored for
errors. Of the prescriptions analyzed a total of 13169
(78.52%) medication errors were identified, of which
prescription errors were seen in 43.02% of the
prescriptions, 18.23% of transcription errors were
identified. Three of the ten studies reported dispensing
errors in 34.57% of the prescriptions. And six of the ten
studies reported administration errors in 5.24% of the
prescriptions that were analyzed.

Conclusion: The present study shows that prescription
errors were high when compared to other types of
medication errors. Adequate training to junior doctors,
proper vigilance and monitoring can prevent the
occurrence of prescription errors.

Keywords: Healthcare, Medication Errors,

Introduction

Medication errors are most prevalent; sometimes they
are an underrated negligence that happens day in and day
out in clinical practice. The well-known fact behind its
occurrence is multifactorial in most cases as suggested
by the prevailing literature and they are preventable.
This provides the scope of exploring and framing
policies or norms that would help in modifying the
behavior of the health care personnel’s perception of this
issue and thus help in prevention of this negligence.
Even though various measures have been employed to
scrutinize and reduce the incidence of this problem, still
the results are quite uncertain and not up to the mark.

There are various studies that have assessed the
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prevalence of this problem. This problem of medication
error can be either prescription error or transcription
error or administration error. In the context of health
care setup errors can be isolated as either one of the
above mentioned may occur or a combination of two or
even all three might occur in the same patient.
Administration error that involves route or time of
administration are both of them is commonly associated
with chronic medications whereas transcribing errors are
common with medications that require stringent dose
titration and monitoring." This can be potentially
dangerous as well depending upon the magnitude of the
problem.

Prevailing literature also reveals an astonishing yet an
unfortunate and true fact that almost every prescription
had an error which further quotes the care free attitude
existing towards rectifying this issue.? Prescription errors
which forms the most common part are surprisingly high
that literature suggests only 4% of the prescriptions
mentioned mg/kg body weight in places where it is
required the most.® A study done in middle east says that
prescription errors are the most common followed by
transcribing errors in case of pregnant women and the
most common cause being human error (39.7%) which
can be almost always prevented. Among this most
commonly prone to error are the antibiotics that require
good caution while prescribing which is important for
control of resistance. In case of Intensive care units,
administration errors were the most common which
leads to deleterious effects in those patients.’ In a south
Indian study done at regional cancer centre almost 55%
of the prescriptions had prescription errors that further
led to transcribing errors in 25% of the prescriptions.®
These figures suggest that the awareness regarding this

problem and its mere existence has to be brought out
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which hopefully could be done by such a meta-analysis
that incorporates required literature to extract the data to
estimate the prevalence. By this study the magnitude of
the problem could be brought to light and measures to
prevent this simple but significant issue that could
improve the health care standards of the system and
community.

Objective: This study aims to estimate the prevalence of
prescribing error vs. transcribing errors.

Methods:

Search strategy and study selection: We conducted
electronic searches in PubMed and Google scholar to
identify

(available as full free text) with no restriction regarding

relevant articles. Observational studies
to language, publication period, were included in this
study. The search term that was used were

Search terms:

1) Prescribing errors AND transcribing errors

2) Prescription errors AND transcription errors

Two independent reviewers (AN and RS) performed
initial scrutiny of primary titles and abstracts (when
available) to select potential full text articles for further
scrutiny. When the title and abstract cannot be rejected
by any reviewer, the full text of the article was obtained.
Inclusion or exclusion of each study was determined by
discussion and consensus between the two reviewers.
Inclusion criteria:

Observational studies that included:

(i) Prescribing errors and transcribing errors in hospital
setting

(ii)Studies that estimated the frequency of prescribing

errors and transcribing errors in hospital setting
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Data collection

Quiality and risk of bias of the observational studies were
assessed using Rev Man. Risk of bias assessment of all
the included studies was done based on Quality
assessment checklist for prevalence studies by Hoy et
al.” Quantitative data was extracted from papers included
in the review using the standardized data extraction tool
from Rev Man. The data extracted includes specific
details about the medication errors, number of
prescriptions analyzed to the review question and
specific objectives.

Figure 1
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Statistical analysis

Quantitative data were pooled in statistical meta-analysis
using Review Manager 5.3. Effect sizes were expressed
as events, the risk ratio and their 95% confidence
Results

The results of the study are as follows

Figure 2: Study Sites.

intervals were calculated. Heterogeneity was assessed
statistically using the Chi-square test. p < 0.05 -

considered significant.

India, Iran, Netherlands,
Saudi Arabia

o Chile, Spain

Figure 2 shows the sites of the ten studies that are included in this review. One study each from India, Iran, Netherlands

and Saudi Arabia and three studies each from Chile and Spain.

Table 1: Baseline data of the studies.

Study Number of | Number of Medication
patients prescription | errors
(n) s (n] (n)
AB 2019 TaT 5578 5578
Pasto-Cardona 2009 300 1500 418
Herrera 2006 122 122 =]
Al-Munawarah 2021 404 330 358
Salazar 2011 52 184 66
Mathakyan 2016 £00 500 208
Van Doormaal 2009 558 7286 5725
Rivas 2010 - 500 395
Vazin 2012 27 07 214
Smith 2014 225 454 138
Total 2945 16771 13188

Table 1: Shows the baseline data of the ten included studies. A total of 16771 prescriptions were given to 2945 patients

included in the ten studies. Of the 16771 prescriptions scrutinized, 13169 medication errors had been identified.

Administration
arrors (%)

Prescriptio
n errors (%)

Transcriptio
n ermrors (%)

Dispensing
errors (%)

4.749 14.6 832

16 27 48 8

35.2 213

G362 11T

8.7 4 3.2 25.8

548 24.5 20.7

78.95 21

B9 10

24.10 2.61 42.99

51 0.4 27 238

43.02% 18.23% 34.57% 5.24%
o)
o
N
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Prescription errors accounts for 43.02% of the medication errors followed by 18.23% of transcription errors, 34.57% of
dispensing errors and 5.24% of administration errors.

Figure 3: Risk of bias assessment.

Target population
Sampling frame
Random selection
Subject data collection
Case definition

Crata collection mode

Study parameter

5% 50 % 7a% 100%
Bl ves dow riska [ Jurnciear Bl o chigh riska

o
#

Figure 3 shows the risk of bias assessment of the 10 studies that are included in this review. Risk of bias item presented as
percentages across all included studies based on Quality assessment checklist for prevalence studies by Hoy et al

Figure 4: Frequency of Prescription errors vs. Transcription errors.

Prescription errors Transcription errors Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFSG
AB 2014 267 5578 215 5578 10.7% 0.33[0.29, 0.37] - [TTITITTITT]
Pasto-Cardona 2009 B7 418 113 418 10.6% 0.58 [0.45, 0.78] - L1 1] @
Herrera L 2006 43 A9 26 B9 10.5% 1.65[1.16, 2.36] — L L 1] @
Al-Munawarah 2021 228 358 130 358 10.7% 1.75[1.50, 2.04] - L L 1] @
Salazar L 2011 & B 3 GG 21% 2.00[0.52, 7.66] — L L L @
Mathaiyan 2016 114 208 51 208 10.6% 2.2411.71,2.92] —- L 1 @
van Doormaal 2009 4520 5725 1208 5725 10.7% 3,75 [3.56, 3.94] . L L L] @
Rivas 2010 345 395 50 395 10.6% 6.90 [5.21, 5.96] - o0e @
Wazin 2012 52 214 & 214 96% 8.67 [3.80,19.75] —_— o0e @
Srnith 2014 23 138 2 138 7.8%  11.50 [2.76, 47.84] L L1 @
Total {95% CI) 13169 13169 100.0% 2.28 [1.06, 4.91] -
Total events aE6S 2401
Heterogeneity: Tau=1.42; Chi®= 134813, df= 9 (P = 0.00001); F= 39% DI 02 u=1 150 5’0

Testfor overall effect: Z=2.11 (F=0.04) Favours [Prescription] Favours [Transcription]
Risk of bias legend

(A) Target population

(B) Sampling frame

(C)Random selection

(D) Subject data collection

(E) Case definition

(F) Data collection mode

(G) Study parameter

P=0.04, figure 4 shows the frequency of prescription errors vs. transcription errors. This shows that there was a
statistically significant increase in the occurrence of prescription errors when compared to transcription errors as seen

from the forest plot.
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Figure 5: Frequency of Prescription errors vs. Administration errors.

Prescription errors  Administration errors Risk ratio Risk ratio Risl
Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI A B
v AB 2019 267 5578 520 5578 18.0% 0.51[0.45, 0.59] .
v Mathaiyan 2016 14 208 43 208 17.5% 2.65[1.98, 3.56] =
v Pasto-Cardona 2009 67 418 38 418 17.1% 1.76 [1.21 , 2.56] -
v Salazar 2011 6 66 17 66 13.6% 0.35[0.15, 0.84] —
v Smith 2014 23 138 33 138  16.4% 0.70[0.43,1.12] -
v Vazin 2012 52 214 92 214 175% 0.57[0.43,0.75] =
Total (95% CI) 6622 6622 100.0% 0.86 [0.45, 1.62]
Total events: 529 743 ’
Heterogeneity: Tau? = 0.58; Chi? = 124.75, df = 5 (P < 0.00001); I2 = 96% 001 01 1 0 100
Test for overall effect: Z = 0.47 (P = 0.64) Favours [Prescription] Favours [Administration]

Test for subgroup differences: Not applicable
P<0.00001, figure 4 shows the forest plot of frequency of prescription errors vs. administration errors. This shows that

there was a statistically significant increase in the occurrence of administration errors when compared to prescription
errors.

Figure 6: Frequency of Prescription errors vs. Dispensing errors.

Prescription errors  Dispensing errors Risk ratio Risk ratio I
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI Al
v Pasto-Cardona 2009 67 418 201 418 36.0% 0.3310.26, 0.42] B
v Salazar 2011 6 066 2 66  30.5% 3.00[0.63, 14.33] 4 g
v Smith 2014 23 138 4 138 33.5% 9.75[2.04,16.19] -
Total (95% Cl) 622 622 100.0% 1.69[0.19, 15.03] .*
Total events: 9 207
Heterogeneity: Tau? = 3.44; Chi? = 35.41, df = 2 (P < 0.00001); I* = 94% 001 01 10 100
Test for overall effect: Z = 0.47 (P = 0.64) Favours [Prescription] Favours [Dispensing]

Test for subgroup differences: Not applicable

P<0.00001, figure 4 shows the forest plot of frequency of prescription errors vs. dispensing errors. This shows that there

was a statistically significant increase in the occurrence of prescription errors when compared to dispensing errors.

Discussion that would project the magnitude of the problem and
Medication errors remain inseparable from current realize the need for careful writing and cross verification
practice which is a matter of concern.? This fact is once that would help in reducing the errors to a significant
again reinforced by the results yielded by our meta- extent. Most of the studies that emphasis on the
analyses. Prescription errors being the predominant one occurrence of transcription errors were focused towards
in case of most of the studies suggest the massive the pediatric population and this can be understood by
prevalence of such errors.>*® This warrants action plans the fact that most of the pediatric dosage forms.>*%!
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This require stringent dose calculations and this requires
a decent expertise which sometimes lack in poor
socioeconomic countries. The unfortunate fact about its
prevalence associated with potentially dangerous
medications is further cause of concern that has to be
prevented by formulating strategic plans.

Administration errors are found to be highly prevalent in
some studies."** This mostly occurs in the setting of
chronic medications. The usual manifestation here is in
the form of skipping doses and incorrect times of drug
administration. Sometimes overzealous adherence seen
with some people might also lead to undesirable effects
of the same drug which again emphasis on framing
policies for preventing the occurrence of these errors.
The study done in regional cancer center in south India
stated that prescription errors to be high and these errors
were identified by the study team and intervened in the
midst of them getting converted to transcription or
administration errors that could deleterious in case of
chemotherapeutic agents which have high toxicity
potential.® This study could have yielded a differing
prevalence of other errors without this intervention by
the study team. Another study from the middle east done
via pharmacy has not intervened to correct the errors
they found in prescription and also found the
prescription errors to be significantly high when
compared to other errors.” So, these studies even though
seem to be contradictory to a little extent the
intervention by the study team might not have created a
substantial difference could be inferred. This meta-
analysis also adds on and to the existing evidence
through separate studies stating a higher prevalence of
prescription errors. Thereby this meta-analysis has
established a higher prevalence of medication errors in

case of tertiary healthcare setup and warrants policy

© 2022, IIMACR, All Rights Reserved

makers in formulating effective methods in prevention
of its occurrence. The reduction in prescription errors
can also reduce other errors that follow an illegible or
incorrect prescription which accounts for the strengths of
this analysis. The limitations even though are not too
many the existing one is worth mentioning. All of these
studies are done in tertiary healthcare setup and the same
prevalence whether could be applicable for primary and
secondary healthcare setup is inconclusive and this
requires further studies and analysis for generating such
evidence to help policy makers in framing appropriate
guidelines for prevention of such errors.

Conclusion

The present study shows that prescription errors were
high when compared to other types of medication errors.
Prevention of occurrence of prescription errors -
majority of untoward consequences could be safely
prevented. Adequate training to junior doctors, proper
vigilance and monitoring can prevent the occurrence of
prescription errors
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