Original Article

Dispensing Errors in Community Pharmacies:
A Prospective Study in Sana'a, Yemen
Yaser Mohammed Al-Worafi1,2*, Wafa Mohammed Alseragi3, Lee Kah Seng4, Yaman Walid Kassab4, Siang Fei Yeoh5, Long Chiau
Ming6, Md. Moklesur Rahman Sarker7,8, Khairulanwar Husain9
1

College of Pharmacy, University of Science and Technology, Sana’a, Yemen, 2College of Pharmacy, University of Science and Technology
of Fujairah, Fujairah, United Arab Emirates, 3Faculty of Arts, Ibb University, Ibb, Yemen, 4Faculty of Pharmacy, University of Cyberjaya,
Cyberjaya, Selangor, Malaysia, 5Department of Pharmacy, National University Health System, Singapore, 6PAPRSB Institute of Health
Sciences, Universiti Brunei Darussalam, Bandar Seri Begawan, Brunei, 7Department of Pharmacy, State University of Bangladesh, Dhaka,
Bangladesh, 8Health Med Science Research Foundation, Dhaka, Bangladesh 9Faculty of Pharmacy, Quest International University Perak,
Ipoh, Perak, Malaysia.

Abstract
Aims: The aim of this study was to determine the dispensing errors that occurred during the dispensing process in a selected community
pharmacies in the capital Sana’a, Yemen. Methodology: A prospective study was conducted among community pharmacies in the capital
Sana’a, Yemen over three months period from mid-January till mid-April 2017. Dispensing errors that were detected during the dispensing
process were recorded by the pharmacy dispensers using a data collection form. Detecting and reporting of dispensing errors, types and causes
of dispensing errors was explained to the participated pharmacists before starting the study. The data were descriptively analyzed using
Statistical Package for the Social Sciences® (IBM SPSS) version 21 for Windows. Results: A total of 47 (0.82 %) dispensing errors were
reported in this study. Wrong dosage form was the most common dispensing error type reported in this study followed by wrong strength,
wrong quantity, drug available in the pharmacy but not given and wrong drug. Factors most commonly reported as contributing to dispensing
errors in this study were: prescriptions poor handwriting, similar medications packaging, medication on shelves not arranged correctly, similar
drug names and work load. Conclusion: This study explored the type and causes of dispensing errors at five community pharmacies in the
capital Sana'a Yemen. Dispensing errors can be prevented by educational interventions about dispensing errors and its potential causes.
Effective collaboration and communication between community pharmacy disspensers and prescribers is an important key to minimize and
prevent dispensing errors.

Keywords: Drug Safety, Medication Errors, Human Resource, Patient Safety

order and the filled prescription." [5] or "Error caught by a
pharmacist observer after verification by the pharmacist." [6]
The types of dispensing errors reported in the literature are:
wrong drug dispensed; wrong strength dispensed; wrong form
dispensed; wrong quantity dispensed; failure to supply drug;
labelling error; wrong drug name on label; wrong strength on
label; wrong directions & warnings on label; wrong quantity on

INTRODUCTION
The National Coordinating Council for Medication Error
Reporting and Prevention (NCC MERP) 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
labeling, packaging, and nomenclature; compounding;
dispensing;
distribution;
administration;
education;
monitoring; and use." [1] Medication errors are probably one of
the most common types of medical error, and include
prescribing errors, transcription errors, prescription errors,
dispensing errors and administration errors. [2] There are so
many definitions of dispensing errors such as: "A discrepancy
between the prescriber’s interpretable written order and the
filled prescription including written modifications made by the
pharmacist pursuant to contact with the prescriber or in
compliance with pharmacy policy." [3] or "Errors that occur
when distributing or selling prescription to patient’s or patient’s
agents." [4] or "Discrepancy between the prescriber’s written
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label; wrong patient name on label and completely wrong
label. [7-18]. The literature reported the following causes of
dispensing errors: similar drug names; similar packaging;
staffing levels; poor handwriting; interruptions & distractions;
design of dispensary; staff inexperience; ambiguous directions;
failure to check; lack of procedures; job dissatisfaction; poor
communication; computer software; noise; proximity of drugs
on shelves; no breaks; failure to follow standard operating
procedures; hunger; fatigue; stress; lack of training; lack of
concentration; lighting; lone worker; complex prescription and
lack of knowledge. [15, 19] Therefore the aim of this study was to
describe the dispensing errors that occurred during the
dispensing process in a selected community pharmacies in the
capital Sana’a, Yemen to describe their types and causes.

has been found that 5680 prescriptions were dispensed and
checked in the five community pharmacies. A total of 47 (0.82
%) dispensing errors were reported in this study. Types of
dispensing errors is presented in Table 1.

Table 1. Type of dispensing errors (N=47)
Types of errors

n (%)

Wrong dosage form

33 (70.2)

Wrong strength

5 (10.6)

Wrong quantity

4 (8.5 )

Drug availabe in the pharmacy but not given

3 (6.4)

Wrong drug

2 (4.3)

METHODS
Study design and setting
A prospective study was carried out in among community
pharmacies in the capital Sana’a, Yemen over three months
from mid-January till mid April 2017. The inclusion criteria
were community pharmacies located within the city of Sana’a
that managed by at least one pharmacy staff (pharmacist or
pharmacy technician). A sampling frame of all the eligible
pharmacies were prepared and 8 community pharmacies were
approached which finally five given consent to participate in
the study.
Data collection procedure
Data were collected over three months from mid-January till
mid April 2017. A standardized data collection form was
prepared to facilitate the data collection procedure. Dispensing
error in this context is defined as “Errors that occur when
distributing or selling prescription to patient’s or patient’s
agents”. [4] Dispensing errors that were detected during or after
the dispensing process were recorded by the pharmacy
dispensers using a data collection form. Detecting and reporting
of dispensing errors, types and causes of dispensing errors were
explained to the participated pharmacy dispensers before
starting the study thrugh workshops, educational materials and
training.
Statistical analysis
The data were descriptively analyzed using Statistical Package
for the Social Sciences® (IBM SPSS) version 21 for Windows.
Ethical Approval
This study was approved from University of Science and
Technology, Yemen. Consent was obtained from the
community pharmacies managers and community pharmacy
dispensers. No personal information of the community
pharmacies, community pharmacy dispensers and patients were
collected.

RESULTS
Two community pharmacists and eight pharmacy technicians
were working in the five community pharmacies. They were
male and graduated from Yemen. The mean age of the
respondents was found to be 24.70 ± 4 years. The two
pharmacists had an experience more than five years and the
pharmacy technicians had an experience less than five years. It
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Factors most commonly reported as contributing to dispensing
errors in this study were: prescriptions poor handwriting,
similar medications packaging, medication on shelves not
arranged correctly, similar drug names and heavy work load.

DISCUSSION
The majority of pharmacy dispensers in this study were
pharmacy technicians (8/10) and this is consistent with the
previous report that the ratio pharmacists working in
community pharmacies in Yemen to the number of pharmacy
technicians is low. [20-23]
The results of this study showed that all the pharmacy
dispensers in the five community pharmacies were males and
this is similar to the previous studies and could be due to that
the percentage of pharmacy male students is about 70% of the
total students and culture issues in Yemen. [20-23]
A total of 47 dispensing errors were reported in this study.
Wrong dosage form was the most common dispensing error
type (33/47), then wrong strength (5/47); wrong quantity (4/47)
and drug available in the pharmacy but not given were (3/47).
Finally the least common dispensing error reported in this study
was wrong drug (2/47).
The incidence, types and causes of dispensing errors in this
study difference from the reported in other studies world wide.
[7-18]
The difference could be due to the study setting and
methods.
The findings of this study shows that the contributing factors to
the dispensing errors were: prescriptions poor handwriting,
similar medications packaging, medication on shelves not
arranged correctly, similar drug names and work load.
In this study poor handwriting is considered as a major cause
of error. Handwritten prescription errors can lead to
misinterpretation by pharmacy dispensers and will lead to drug
related problems. Good quality prescriptions are very important
for minimize errors in the dispensing of medications,
physicians should adhere to the guidelines for prescription
writing for the quality of treatment of patients. All prescriptions
should contain accurate and appropriate information about the
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patient and the medication that is being prescribed. All
prescriptions should contain: prescriber’s name, address,
telephone number and signature; patient’s name, address, age
and weight; prescription date; drug name, formulation,
strength, dose, frequency of administration, quantity
prescribed, why prescribed and instructions for use. [15-19, 24 - 35]
The teaching and training of health care professionals about
dispensing errrors as well as collaboration and communication
is the key to minimize and prevent dispensing errors
Limitation of the study
The limitations of this study were: design of study itself as it
was self reported which may lead to underreported of
dispensing errors and sample size and location of this study is
low as only five pharmacies in one city (the capital Sana'a)
accepted to share and participated in this study.

CONCLUSION
Wrong dosage form was the most common dispensing error
type reported in this study followed by wrong strength, wrong
quantity, drug available in the pharmacy but not given and
wrong drug. Study of the dispensing errors incidence in other
cities within Yemen, it's types and causes of dispensing errors
are strongly recommended.
Study the impact of different interventions to improve
dispensing quality, reducing and preventing dispensing errors
are strongly recommended. The teaching and training of health
care professionals about medication errors as well as
collaboration and communication is the key to minimize and
prevent dispensing erros.

ACKNOWLEDGEMENTS
The authors would like to thank the community pharmacists
and pharmacy technicians for their participation in this study.

REFERENCES
1.

2.
3.

4.

5.
6.

7.

8.

9.

US Food and Drug Administration. Medication Errors. Available:
http://www.fda.gov/drugs/drugsafety/medicationerrors/ Accessed 12
December 2015.
van den Bemt PMLA, Egberts ACG. Drug related problems:
definitions and classification. Eur J Hosp Pharm Pract 2007; 13: 62–4.
Flynn EA et al. National observational study of prescription dispensing
accuracy and safety in 50 pharmacies. J Am Pharm Assoc 2003; 43:
191–200.
.Hoxsie DM et al. Analysis of community pharmacy workflow
processes in preventing dispensing errors. J Pharm Pract 2006; 19:
124–130.
Flynn EA, Barker KN. Effect of an automated dispensing system on
errors in two pharmacies. J Am Pharm Assoc 2006; 46(5): 613–615.
Oswald S, Caldwell R. Dispensing error rate after implementation of
an automated pharmacy carousel system. Am J Health- Syst Pharm
2007; 64: 1427–1431.
Chua SS et al. A feasibility study for recording of dispensing errors and
‘near misses’ in four UK primary care pharmacies. Drug Safety 2003;
26: 803–813..
Ashcroft DM et al. Prospective study of the incidence, nature and
causes of dispensing errors in community pharmacies.
Pharmacoepidemiol Drug Safety 2005; 14: 327–332.
Franklin BD, O’Grady K. Dispensing errors in community pharmacy:
frequency, clinical significance and potential impact of authentication
at the point of dispensing. Int J Pharm Pract 2007; 15: 273–281.

10. Allan EL et al. (1995) Dispensing errors and counselling in community
practice. Am Pharm 1995; NS35: 25–33.
11. Flynn EA et al. Medication dispensing errors in community
pharmacies: a nationwide study. Proc Hum Fact Ergonom Soc 2002;
48–51.
12. Flynn EA et al. National observational study of prescription dispensing
accuracy and safety in 50 pharmacies. J Am Pharm Assoc 2003; 43:
191–200.
13. Hoxsie DM et al. Analysis of community pharmacy workflow
processes in preventing dispensing errors. J Pharm Pract 2006; 19:
124–130.
14. James, K. Lynette, et al. "Incidence, type and causes of dispensing
errors: a review of the literature." International journal of pharmacy
practice 17.1 (2009): 9-30.
15. Szeinbach S et al. Dispensing error in community pharmacy: perceived
influence of sociotechnical factors. Int J Qual Health Care 2007; 19(4):
203–209.
16. Varadarajan R et al. Comparison of two error detection methods in a
mail-service pharmacy serving health facilities. Am J Pharm Assoc
2008; 48: 371–378.
17. Peterson GM et al. Pharmacist’s attitudes towards dispensing errors:
their causes and prevention. J Clin Pharm Ther 1999; 24: 57–71.
18. Knudsen P et al. Preventing medication errors in community pharmacy:
frequency and seriousness of medication errors. Qual Safety Health
Care 2007; 16: 291–296.
19. Bond CA, Raehl CL. Pharmacists’ assessment of dispensing errors: risk
factors, practice sites, professional functions, and satisfaction.
Pharmacotherapy 2001; 21: 614–626.
20. Al-Worafi, Y. M. (2014). Pharmacy practice and its challenges in
Yemen. The Australasian medical journal, 7(1), 17.
21. Al-Worafi, Y. M. A. (2015). Appropriateness of metered-dose inhaler
use in Yemeni community pharmacies. Journal of Taibah University
Medical Sciences.
22. Al-Worafi YM. "Pharmacy Education in Yemen." Am J Pharm Educ
2013, 77.3 : 65.
23. Al-Worafi YM. "The challenges of pharmacy education in Yemen."
Am J Pharm Educ, 2014, 78.8 : 146.
24. Barker KN, McConnel WE. How to detect medication errors. Modern
Hospital, 1962, 99:95–106.
25. Kohn LT, Corrigan JM, Donaldson MS, eds. To err is human. Building
a safer health system. Washington DC, National Academy Press,
2000:23.
26. Leape LL. Error in medicine. Journal of the American Medical
Association, 1994, 272:1851–1857.
27. Mitchell P. US urged to fight “unacceptable” rate of medication errors.
Lancet, 1999, 354:16.
28. McDonald CJ, Weiner M, Hui SI. Deaths due to medical error are
exaggerated in the Institute of Medicine Report. Journal of the
American Medical Association, 2000, 284:93–95.
29. Meyer TA. Improving the quality of the order-writing process for
inpatient orders and outpatient prescriptions. American journal of
health-system pharmacy, 2000, 57(Suppl. 4):S18 2.
30. World Health Organization. Guide to good prescribing: a practical
manual. In Guide to good prescribing: a practical manual. World Health
Organization, 1994.
31. Mil JWF, Schulz M, Tromp TFJD. Pharmaceutical care, European
developments in concepts, implementation, teaching, and research: a
review. Pharm World Sci. 2004 Dec;26(6):303-11. 19.
32. Hepler CD. Clinical Pharmacy, Pharmaceutical Care, and the Quality
of Drug Therapy. Pharmacotherapy. 2004 Nov;24(11):1491-8.
33. Scarsi KK, Fotis MA, Noskin GA. Pharmacist participation in medical
rounds reduces medication errors. Am J Health Syst Pharm.
2002;59:2089-92. 28.
34. Bond Ca, Rahel C, Franke T. Medication errors in United States
hospitals. Pharmacotherapy. 2001;21:1023-36.
35. Rama P. Nair, Daya Kappil and Tonja M. Woods. 10 Strategies for
Minimizing Dispensing errors. Pharmacy Times. 2010. [cited 2015 1st
March]; Available from:
http://www.pharmacytimes.com/publications/issue/2010/january2010/
p2pdispensingerrors-0110.

Archives of Pharmacy Practice ¦ Volume 9 ¦ Issue 4 ¦ October - December 20181

3

