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Abstract

Objectives: To assess the incidence, types, the causes of as well as the factors associated with dispensing errors in community
pharmacies in Lebanon.

Methods: An observational cross-sectional study was conducted in 286 pharmacies located all over Lebanon. Data were collected by
senior pharmacy students during their experiential learning placement. Collected data included information on the types of dispensing
errors, the underlying causes of errors, handling approaches, and used strategies for dispensing error prevention. Data were analyzed
using multiple logistic regression to determine factors that were associated with dispensing errors.

Results: In the twelve thousand eight hundred sixty dispensed medications, there were 376 dispensing errors, yielding an error rate of
2.92%. Of these errors, 67.1% (252) corresponded to dispensing near-miss errors. The most common types of dispensing errors were
giving incomplete/incorrect use instructions (40.9% (154)), followed by the omission of warning(s) (23.6% (89)). Work overloads/time
pressures, illegible handwriting, distractions/interruptions, and similar drug naming/packaging were reported as the underlying causes
in 55% (206), 23.13% (87), 15.15 % (57), and 7% (26) of the errors respectively. Besides, high prescription turnover volume, having one
pharmacist working at a time, and extended working hours, were found to be independent factors that were significantly associated
with dispensing errors occurrence (p<0.05).

Conclusions: This study sheds light on the need to establish national strategies for preventing dispensing errors in community
pharmacies to maintain drug therapy safety, considering identified underlying causes and associated factors.
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INTRODUCTION

During the last two decades, medicine use has
tremendously increased.” Although this substantial and
increasing medication use has improved patients' health
outcomes, it was coupled with an increased prevalence of
medication errors. Medication error prevalence rates were
estimated to range between 2%-94% depending on the
practice setting, with the highest prevalence in primary
healthcare.”®

Dispensing errors are one of the main types of medication
errors.”? They are defined as discrepancies between
prescribed medicines and the medicines that the pharmacy
delivers to the patient, including the dispensing of medicine
with inferior pharmaceutical or informational quality.12 The
rates of dispensing errors were estimated to range
between 0.04-55% depending on the study setting,
method, and operational definitions.”* %

Many studies have attempted to describe dispensing error
types and their underlying causes. Dispensing a wrong
drug, dispensing a wrong strength, dispensing a wrong
dosage form, dispensing a wrong quantity, failure to supply
the drug, and labeling errors (wrong drug name on the
label; wrong strength on the label; wrong directions and
warnings on the label; wrong quantity on the label; wrong
patient name on the label) were among the reported types
of dispensing errors."*? Besides, the causes of dispensing

and economic burdens on the patient and the health care errors were commonly attributed to drugs having similar
system, including increased use of healthcare services, names/packaging, the poor handwriting of physicians,
medication-related hospital admissions, and even death.”™ heavy w'orkloads{ tir?selezp())_rzeassures, lone worker, and
Besides, they affect the patient's trust in the healthcare ~ frequentinterruptions.™™

system and the patient's satisfaction from the healthcare
providers. Moreover, their presence reflects a failure in the
work system.11

The National Coordinating Council for Medication Error
Reporting and Prevention (NCCMERP) defines a 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".” Medication errors can occur at any
level of the medication use process, such as prescribing,
transcribing, dispensing, administration, or monitoring.8
When medication errors occur, they pose significant health

However, most of these studies were conducted in the in-
patient setting and developed countries. The medication
use process and pharmacy practice are quite different
between the hospital and the community setting, on the
one hand, and between developing and developed
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countries, on the other hand. Thus, it remains unclear
whether these studies' results can be extrapolated to
developing countries' community settings.
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Moreover, evidence from the literature suggested that
more research is needed on dispensing errors in
community pharmacies in the middle- and low-income
countries and specifically on the underlying causes of these
errors.”? Therefore, we thought to conduct this study to
gain insights into the incidence, types, handling strategies,
underlying causes of, and associated factors with
dispensing errors at the community pharmacy setting.
Understanding the types of dispensing errors and their
underlying causes and associated factors provides
policymakers with opportunities to tailor strategies and
standardized protocols to improve patient safety related to
the national level's medication use process. According to
our knowledge, this is the first study that has examined the
dispensing errors at the community pharmacy level in
Lebanon.

METHODS

This is a prospective observational study that used a cross-
sectional design with a convenience sampling approach.
The study was conducted in community pharmacies located
in Beirut city (capital of Lebanon) and four Lebanese
governorates (Mount Lebanon, North, South, and Begaa)
between July and August 2017. Community pharmacists
who agreed to participate in this study provided oral
consent before study initiation. Since this study was an
observational one and not experimental, clinical, or
interventional, an oral consent form was deemed
appropriate by the Institutional Review Board of Beirut
Arab University that approved the study. The oral consent
was obtained from the community pharmacists after
explaining the purpose and objectives of this study,
assuring that the participation to this study is voluntary,
and that all collected data are treated with confidentiality.

Data was collected using a data collection form that was
designed to serve the purpose of the study. The data
collection form was developed after a thorough review of
the literature in this regard.w"23 The final draft of the data
collection form was pilot tested in ten pharmacies by ten
students who were asked to fill this initial data collection
form at the incidence of a dispensing error (for a total of
ten dispensing errors). Feedbacks on the form were
collected and the form was revised accordingly. The
dispensing errors that were collected using the initial form
were not included in the final study sample.

The data collection form was divided into three sections.
The first section collected general information about the
pharmacy, such as its location, opening hours, the number
of pharmacists per shift, working hours per shift, applied
strategies (such as policies and procedures, staff training,
special arrangements for storing drugs) for medication
error prevention and reporting. Special arrangements
included the emphasis on drug name differences using
methods such as "Tall Man" lettering, storing medications
that look/sound-alike medications in separate locations, or
non-alphabetical order, placing reminders on the storage
shelves for medications carrying special warnings, or
requiring special attention while being dispensed. The
second section collected specific information on the
dispensing error, including its category ( "dispensing near-
miss error" or "dispensing error", its type (wrong drug,

Table 1. Operational definitions

e Dispensing error: is a discrepancy between a prescribed
medicine and the medicine that was delivered to the
patient.

e Dispensing near-miss error: is a discrepancy between a
prescribed medicine and the medicine that was prepared
to be delivered to the patient. The discrepancy was
detected internally by a pharmacy staff member before
the medicine reached the patient.

wrong dose, wrong dosage form, incorrect/incomplete
labeling, incorrect/incomplete use instructions, omissions
of additional warning(s)), the time of its occurrence
(beginning of the shift, peak hours of the shift, or the end
of the shift), and its causes (lack of experience,
workload/time pressures, distractions/interruptions,
illegible handwriting, similar medicines naming/packaging)
as reported by the concerned staff (Table 1). The third
section collected how the pharmacist dealt with the error
towards the patient (apologies, financial compensation,
and others) and the staff who committed the error (training
staff, monetary decompensation, warning/firing staff, and
others).

The data collection form was filled by senior pharmacy
students (3'd, 4”‘, and 5" level students of the bachelor’s
degree) during their experiential learning program. Each
student was placed in a community pharmacy for eight
hours/day shift five consecutive days over two months.
Students who agreed to volunteer in this study received
adequate training on the study objectives, materials, and
the data collection form before study initiation. Each
student was asked to observe the filling of fifty consecutive
prescribed medications (from prescription reception to
medication dispensing), and to fill the data collection form
only at the occurrence of a dispensing error.

Statistical analysis

An expert in drug safety reviewed collected data, and the
errors were firstly grouped in their respective category
(dispensing near-miss error category or dispensing error
category), then analyzed. The statistical analysis was
performed using SPSS version 20 (IBM, Corp., Atlanta, GA,
USA). All data entered into the computer were double-
checked for accuracy by random assessment of the
collected data, and the data entered. Descriptive statistics
were applied for data variables. The Chi-Square test was
used to measure the difference in dispensing errors across
error categories and times of error occurrence. Results
were considered significant if the p-value<0.05.

Univariate and multivariate logistic regression analyses
were used to identify independent factors associated with
dispensing error occurrence. In the univariate analysis,
pharmacy prescription turnover volume per shift, number
of pharmacists per shift, working hours per shift, time of
the shift, presence of implemented methods for dispensing
errors prevention, as well as the method(s) implemented
were consecutively tested to examine associations with
"dispensing error" as the outcome variable. The
multivariate logistic regression model included all variables
having a P-value < 0.2 in unadjusted analyses. All tests were
two-sided, and a P-value of 0.05 or less was considered
statistically significant.

EY MG RO

www.pharmacypractice.org (eissn: 1886-3655 ISsN: 1885-642X)

© Pharmacy Practice and the Authors


https://creativecommons.org/licenses/by-nc-nd/4.0/

Soubra L, Karout S. Dispensing errors in Lebanese community pharmacies: incidence, types, underlying causes, and associated
factors. Pharmacy Practice 2021 Jan-Mar;19(1):2170.

https://doi.org/10.18549/PharmPract.2021.1.2170

Table 2. Dispensing errors types across error categories
Dispensing errors; n (%) Dispensing near-miss error Dispensing error Total p-value®
Incomplete/incorrect directions for use 141 (42) 13 (33.3) 154 (40.9) 0.861
Omissions of additional warning(s) 79 (23.4) 10 (25.6) 89 (23.6) 0.76
Wrong Dosage Form 42 (12.5) 3(7.7) 45 (12) 0.38
Wrong Drug Dose 39 (11.6) 6(15.4) 45 (12) 0.49
Wrong Drug 36 (10.5) 7 (18) 43 (11.4) 0.34
Total 337 (89.6) 39 (10.4) 376 (100) 0.45
®Pearson’s Chi-square test was used

RESULTS

A total of 286 pharmacies participated in this study. The
pharmacies were distributed as follows: 100 (35%) in Beirut
city (Capital of Lebanon), 86 (30%) in Mount Lebanon, 77
(27%) in North Lebanon, and 23 (8%) were located in Begaa
governorates. Twelve thousand eight hundred sixty
prescribed medications were filled in the pharmacies
during the study period; out of these, 376 dispensing errors
were reported, yielding an error rate of 2.92%. Of these
errors, 67.1% (252) corresponded to "dispensing near-miss"
errors and 32.9% (124) to "dispensing" errors.

As shown in Table 2, several types of medication errors
were reported at the dispensing level. The most common
type was giving incomplete/incorrect use instructions
(40.9% (154)), which was followed by the omission of
warning (s) (23.6% (89)), dispensing a wrong dose (12%
(45)), dispensing a wrong dosage form (12% (45)), and
dispensing a wrong drug (11.4% (43)). When comparing the
distribution of medication error types between the two
dispensing error categories, no statistical difference was
observed for any of the types. Moreover, Table 3 shows
that most of the dispensing errors occurred at the peak
hours of the shift, and there was no statistically significant
difference between the distribution of dispensing errors
types across the shift times, except for giving
incomplete/incorrect use instructions that were
significantly more observed at the peak hours of the shift
(p-value<0.05).

The underlying causes of dispensing errors were work
overloads/time pressures reported in 55% (206) of the
errors, illegible handwriting reported in 23.13% (87) of the
errors, distractions/interruptions reported in 15.15% (57)
of the errors, and confusions due to similar drug
naming/packaging (look alike/sound alike) reported in 7%
(26) of the errors.

Pharmacies' responses to medication errors varied
according to their category. Apologies to patients, blaming,
and warning to staff, in addition to corrective actions, were
applied when the errors were falling under the "dispensing
error" category, whereas blaming of staff and corrective
actions were applied when the errors were falling under

None of the pharmacies reported having strategies,
documented written policies and procedures, or
standardized written protocols for error prevention or
reporting. However, some methods were implemented for
dispensing error prevention: 25% (72) of the pharmacies
adopted special arrangements (Tall Man letters, physical
separation, alerts on the systems, and alert signs on the
packaging/shelves), 20% (58) implemented independent
double-checking, and 3% (9) relied on staff training. Around
9% (26) of the pharmacies relied on two methods at the
same time to prevent dispensing errors (double-checking
and special arrangements 5% (15) and special
arrangements and staff training 4% (11).

As shown in Table 4, dispensing errors were significantly
more likely to occur in pharmacies having a prescription
turnover volume of 100 prescriptions per day shift or more
compared to those having a prescription turnover volume
of fewer than 100 prescriptions/per day shift (aOR: 2.3;
95%Cl:1.85-3.01; p-value<0.05), in pharmacies where the
staff has extended working hours per day shift (i.e.,
>8hours/day shift) (aOR: 2; 95%Cl: 1.5-2.8; p-value<0.05),
in pharmacies that had one pharmacist/ day shift (aOR: 3.3;
95%Cl: 2.5-4.7; p-value<0.05), and in those relying on staff
training only for dispensing error prevention (aOR: 1.8;
95%Cl: 1.1-2.71; p-value<0.05). Dispensing errors were
significantly less likely to occur in the pharmacies that had
implemented one or more method(s) for dispensing error
prevention  (p-value<0.05). Besides, among the
implemented methods, the use of special arrangements
and the simultaneous use of two methods were
significantly associated with less dispensing error
occurrence (p-value<0.05). Moreover, when comparing the
use of one method versus the simultaneous use of two
methods, it was found that the simultaneous use of two
methods would further decrease the likelihood of
medication error occurrence by fifty percent (OR: 0.49;
95%Cl: 0.35-0.69; p-value<0.05).

DISCUSSION

The findings of this study showed that the dispensing error
rate was 2.92%. Various rates of dispensing errors ranging

the "dispensing near-miss error" category. between 0.04 and 55% have been reported in the
Table 3. Dispensing errors types across time of the shift
Types of medication errors; n (%) Beginning Peak hours End P-value®
Incomplete/incorrect directions for use; n= 154 30 (19.5) 100 (65) 24 (15.5) 0.084
Omissions of additional warning(s); n = 89 27 (30.4) 31(34.8) 31 (34.8) 0.463
Wrong dose; n = 45 14 (31.1) 16 (35.6) 15(33.3) 0.204
Wrong drug; n =43 14 (32.5) 16 (37.2) 13 (30.3) 0.503
Wrong dosage form; n = 45 13 (29) 17 (37.7) 15 (33.3) 0.219
Total; n =376 98 (26.1) 180 (47.8) 98 (26.1) 0.0001*
® Pearson’s Chi-square test was used
* = statistically significant (P < 0.05)
3
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Table 4. Factors associated with dispensing errors

Variable Unadjusted Odd Ratio* p-value Adjusted OddsbRatio* p-value
(95% CI1)°* (95% Cl)
Pharmacy prescription turn over
> 100 prescriptions/shift (n=296/8480)** 1.99 (1.60-2.46) 0.013 2.30 (1.85-3.01) 0.001
Working hours per shift
< 8 (n=160/8484)** Reference
> 8 (n=216/4000)** 2.85 (1.75-4.21) 0.020 2.00 (1.50-2.80) 0.010
Number of pharmacist
> 2 (n=140/6458) ** Reference
One (n=236/6026)** 1.80 (1.52-2.85) 0.018 3.30 (2.50-4.70) 0.020
Time of the shift
Beginning (n=76/2751)** Reference
Peak hours (n=210/6642)** 1.10 (0.7-1.15) 0.387 -
End (n= 90/3121)** 1.05 (0.79-1.40) 0.607 -
Applied methods for error prevention
None (n=180/4560)** Reference
Use of one method of the below (n=154/5084) 0.77 (0.62-0.96) 0.020 0.56 (0.35-0.74) 0.001
Special arrangements (n=48/2880)** 0.42 (0.31-0.58) 0.001 0.47 (0.28-0.68) 0.002
Double checking (n=36/1504)** 0.61 (0.42-0.87) 0.010 0.74 (0.51-0.94) 0.001
Staff training (n=70/700)** 3.85 (2.90-5.38) 0.001 1.8 (1.10-2.71) 0.010
Two methods of the above versus none (42/2840)** 0.37 (0.27-0.53) 0.001 0.22 (0.15-0.45) 0.001
Two methods versus one 0.49 (0.35-0.69) 0.02 -

? Pearson’s Chi-square test was used to calculate the unadjusted odds ratio (UOR)
® Multivariate logistic regression was used to calculate the adjusted odds ratio (aOR)

*QOdds for dispensing error occurrence versus non-occurrence

** Number of dispensing errors versus total number of dispensed medications

- denotes not calculated

literature.”®* However, it is challenging to compare
reported rates of dispensing errors directly across studies,
owing to differences in study design, methodology,
operational procedures, denominators (such as total
numbers of prescriptions, numbers of dispensed doses, or
numbers of prescribed medications), as well as dispensing
practices. Moreover, although this rate is low, it should still
be considered because it can translate into many errors
due to the high volumes of medications dispensed each day
by community pharmacies.17

As in other studies, several dispensing error types occurred.
They included giving incomplete/incorrect instructions,
dispensing a wrong drug, a wrong dosage form, or a wrong
dose, as well as omissions of additional warnings.”"23
Moreover, as reported by other studies, the "dispensing
error" rate was significantly lower than the "dispensing
near-miss error" rate, and therefore the errors were
detected and corrected while the medications were still in
possession of the pharmacist.l&lg’21 This finding reflects the
effectiveness of control systems adopted at the
pharmacies, such as but not limited to double-checking and
alerts embedded into the pharmacy computer system.
Besides, dispensing errors were significantly more observed
at the peak hours of the shift. This result was also found to
be the case in previous studies.% Indeed, community
pharmacists in Lebanon are in charge of the core activities
related to drug dispensing, i.e., receiving the prescription,
checking for drug availability, checking prepared drugs by
the pharmacy technician, billing, and completing third-
party payer paperwork, as well as counseling the patients
on prescribed drugs. The pharmacist is also expected to
perform other activities like putting/receiving drug orders,
answering phone calls, and answering patients' inquiries
about their drug therapies.24 Pharmacists are expected to
have higher workloads related to dispensing and non-
dispensing activities at peak hours of the shift. Some
studies indicated an association between a high workload

and low quality of pharmacy services, as indicated by the

failure to provide drug counseling and detect dispensing
25,26

errors.

Pharmacists are also expected to be exposed to frequent
interruptions, distractions, and time pressures at the shift's
peak time. These factors are well known to cause
dispensing errors.””? Besides, all of these factors were
reported to be among the underlying causes of this study's
errors.

lllegible handwriting of physicians was also among the
underlying causes of dispensing errors in this study. This is
a familiar cause of medication errors in the
literature.’®23303 Illegible handwritten prescriptions can
lead to misinterpretation by the pharmacist who is
dispensing the prescription, leading to errors in the
dispensed medication.  The  implementation  of
computerized prescriptions has been reported to be the
most effective strategy for preventing medication errors in
hospitalized patients.17 It is less evident in the community
setting which strategies will be most effective for
preventing dispensing errors. However, computerized
prescriptions would certainly enhance patient safety by
including all required information written in a readable way
and by providing automatic clinical-decision support.3°’33

Another reported underlying cause of dispensing errors
was the presence of medicines that look or sound alike.
This has also been reported to cause medication errors by
some studies.”” ™ This finding reflects the lack of special
arrangements such as, but not limited to, physical
separation, alerts on labels/shelves/computers, and other
systems in some pharmacies. It also highlights the need for
initiatives to be taken by regulatory authorities to eliminate
this cause by developing national guidelines for storing and
dispensing drugs that look or sound alike. It also highlights
the need to add an alert system to the pharmacy
dispensing software that would warn the pharmacist about
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possible confusion when dispensing look or sound alike
.. 4
medicines.’

Consistent with other studies, factors related to the work's
organizational aspects were found to be associated with
dispensing error occurrence in this study.lz'35 These were
notably the presence of one pharmacist at work at a time
and working for extended hours. Errors are more likely to
occur when tasks are carried out after hours by a busy staff
working with inadequate resources and poor support [36].
These findings lead us to believe that increasing the
number of pharmacists during high activity periods may
significantly reduce error rates. Moreover, there is
evidence that regular breaks and time off for meal
improves focus and therefore, may also help reduce
dispensing error occurrence.’”

In addition to these factors, high prescription turnover
volume was associated with dispensing error occurrence.
Indeed, a high prescription volume can translate into a high
workload, which is, as discussed above, reported to be
associated with an increased risk of medication error
occurrence. Moreover, the number of dispensing errors
was positively and significantly correlated with prescription
turnover volume.*

Finally, pharmacies that have implemented methods for
error prevention had fewer dispensing errors. This finding
supports the evidence that the adoption of additional
control measures may reduce dispensing error rates. Some
of the effective control measures, as demonstrated in this
study, were the use of special arrangements for drugs
stored in the pharmacy, alerts built into the pharmacy
dispensing software, in addition to performing triangle
check (i.e., checking actual drugs against the drugs’ labels
and the prescription), double-checking and regular staff
training/retraining. These were also recommended by
others.738%

This study has several strengths, such as being multi-center,
having data generated based on observation during routine
practices and not depending on self-reporting of errors,
and being among few other studies addressing dispensing
errors in community pharmacies of developing countries.
However, one limitation of the current study is that the
rate of dispensing errors might have been roughly
estimated for many reasons. First, it was noted that all
pharmacies do not have written protocols for reporting
dispensing errors. The absence of a medication reporting
system that is readily accessible, with written procedures
on how to report dispensing errors, makes the detection of
all dispensing errors difficult. Second, the staff's blaming
and warning at the incidence of an error, which was
reported to be one of the adopted approaches, would have
discouraged the staff who made the error to report it due
to fears from disciplinary actions or being negatively
evaluated. Finally, students were placed in community
pharmacies for limited hours per day. Therefore, students
could not observe the dispensing errors that would have
occurred after leaving their training site. Despite this

limitation, this study has yielded information about the
types of dispensing errors, the underlying causes, and the
factors associated with dispensing errors in a developing
country’s community pharmacy setting. It also shed light on
the need to establish national strategies for reducing
dispensing errors to maintain the high quality and safety of
drug therapies, considering the identified underlying causes
of and the factors associated with dispensing errors.

CONCLUSIONS

This study showed that dispensing errors of different types
occur in community pharmacies, notably in those with a
high prescription turnover rate, one pharmacist working at
a time, pharmacists working for extended hours, and those
not having implemented methods for error prevention.
Further improvements addressing these factors still need to
be applied because even if the rate of dispensing errors
was low, they could significantly compromise patient safety
globally. From the perspective of the pharmacy distribution
system and quality assurance, pharmacy managers should
consider developing policies and procedures to identify
errors at each step of the dispensing process and voluntary
non-punitive reporting systems to identify areas for
improvement in this process. Moreover, the
implementation of structured educational sessions for
community pharmacists organized by the pharmacists'
order might also be a useful means for decreasing
dispensing error rates by raising awareness on dispensing
error types, their causes, and preventive measures. Finally,
further research would be directed toward determining
effective strategies for minimizing dispensing errors and
improving patient safety in the community pharmacy
setting.
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