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Abstract
Background: Look-alike/sound-alike (LASA) drugs substantially contribute to global healthcare challenges and patient harm, necessitating a comprehensive 
understanding of LASA medication errors. Objective: The current study explored the prevalence and characteristics of medication errors related to 
LASA in a 200-bed general hospital. Methods: A mixed-methods approach was employed. The quantitative component analyzed the LASA drug error 
data using the hospital database. For the qualitative component, in-depth interviews with pharmacists and pharmacy staff were undertaken to gain 
insights into stakeholder perceptions and management of LASA-related issues. Results: Quantitative analysis highlighted three types of LASA medication 
errors: confusion due to similar drug names, appearance, and packaging. Drug name confusion accounted for most errors (64.62%), demonstrating 
the considerable risk associated with similar medication names. Packaging confusion accounted for 24.61% of errors, indicating the importance of a 
unique packaging design. Overall, 10.77% of errors were attributed to similar appearance, indicating that the visual resemblance of medications played a 
considerable role in LASA errors. Forty-six LASA drug pairs were identified, the most frequent being simvastatin 10 mg and simvastatin 20 mg. The errors 
were divided into two categories: Category A, with two pairs related to name and packaging similarities, and Category B, with 44 pairs involving all types 
of similarities. The differentiation between these categories underscores the complex nature of LASA errors. Semi-structured interviews revealed that 
anticipatory errors often occurred during busy periods, which could result in crucial details, such as drug strengths, being overlooked. Proposed solutions 
for reducing LASA errors included implementing Tall Man lettering, developing movable LASA signage, and improving workforce allocation. Root-cause 
analysis identified several factors, including drug similarities and staffing issues, as notable contributors to LASA errors, highlighting the need for a multi-
pronged approach. Conclusion: LASA medication errors, particularly those attributed to drug name similarities, pose a considerable risk and persist despite 
existing safeguards. Implementing tailored strategies, such as Tall Man letters, movable LASA signage, and careful management of high-risk medication 
pairs, could aid in addressing these issues.
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INTRODUCTION
Medication errors continue to pose considerable risks to 
patient safety in healthcare.1 “To Err Is Human” emphasizes the 
importance of drawing lessons from these mistakes to enhance 
patient safety and establish a safer health system.2 Look-alike/
sound-alike (LASA) medication errors remain a substantial 
concern owing to their potential for harm, especially among 
patients taking multiple medications.3 These errors contribute 
to 7–20% of all medication errors.4,5 In the US, nearly 1.4% of 
26,604 LASA errors reported between 2003 and 2006 resulted 
in patient harm.3,6 Approximately 1% of US prescriptions have 
been associated with LASA errors.3,7 Notably, these errors 
were found to occur when medications share similar names, 
appearances, or packaging, leading to confusion during 
administration,3,4 resulting in under-dosing, overdosing, or 
inappropriate dosing, thereby endangering patients and 
straining healthcare systems.8,9 Accordingly, LASA errors stem 
from illegible handwriting, limited medication knowledge, 
rapid drug releases, and packaging similarities.4

The global importance of LASA errors has been acknowledged 
by notable organizations like the World Health Organization, 
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European Medicine Agency, and the Institute for Safe 
Medication Practices (ISMP).5,10-13 Despite ongoing efforts, 
these errors persist, prompting the need for immediate 
interventions to enhance medication safety.14,15 LASA errors 
directly compromise patient safety, potentially leading to 
incorrect medication administration and adverse effects.1,9 
Importantly, these errors increase healthcare costs owing 
to extended treatments and hospital stays, impact public 
confidence in the healthcare system, and can have legal and 
regulatory implications.1,9,16 Recognizing these consequences 
highlights the relevance of preventive measures to ensure 
patient safety and maintain healthcare system credibility.3,17,18

Hospitals employ a diverse range of strategies to tackle 
LASA errors, including Tall Man lettering,5,8,19 barcode 
medication administration technology,5,20 automated 
dispensing systems,21,22 medication reconciliation during care 
transitions,5,20 computerized physician order entry to minimize 
the risks of handwritten prescriptions,21 clinical decision 
support systems to offer LASA error alerts,21,23 education and 
training to update healthcare professionals,21 color coding and 
packaging to distinguish similar medications,13 robust labeling 
for clear drug identification,13 two-person verification to 
double-check accuracy,13,24,25 standardized order sets to reduce 
inconsistencies,1,26 mock scenarios to practice error responses, 
reporting and analysis to prevent future LASA incidents, human 
factors engineering for safer processes, and regular audits 
and reviews to ensure protocol adherence.3,18,21,27-31 Although 
these measures can effectively minimize LASA error risks, no 
system can comprehensively eliminate errors. Combining 
these approaches with a dedicated focus on patient safety 
can substantially reduce medication errors in healthcare 
settings.15,29-31 Nonetheless, despite enhanced accuracy and 
efficiency during dispensing, advanced technologies and 
systems may pose implementation challenges for resource-
limited hospitals.18,32

The Ministry of Public Health, Thailand, acknowledges the 
importance of LASA drug concerns as a critical issue in 
medication safety, necessitating preventive measures.33-35 In 
Thailand, hospitals have independently implemented steps 
to prevent and alleviate LASA-related errors.18,34-36 However, 
there remains a gap in comprehensive research focused 
on LASA medication errors within a hospital environment, 
particularly in terms of their prevalence and characteristics 
from the viewpoint of pharmacy staff.37,38 Accordingly, our 
investigation is crucial for identifying potential vulnerabilities in 
medication safety systems and planning targeted interventions 
to decrease these errors. Moreover, obtaining input from 
pharmacy staff regarding challenges and potential remedies 
will furnish valuable insights. With a deeper understanding of 
LASA medication errors, the current study aimed to explore the 
frequency and details of LASA medication errors in hospitals. 

METHODS
Study design

The current study was performed in a 200-bed general hospital 

with an extensive array of 710 unique medication items. 
Medications were classified into four main categories: tablets/
capsules, representing 42.7% (303 items) of the total inventory; 
parenteral liquids, accounting for 30.4% (216 items); and 
nonparenteral liquids, accounting for 26.9% (191 items). Given 
that tablets and capsules constitute a substantial proportion 
of medications used in hospitals, our study primarily focused 
on exploring potential LASA errors associated with these 
specific forms of medications. This study employed a mixed-
methods approach to examine LASA-induced medication 
errors, particularly considering tablet and capsule drugs, in the 
hospital context.

The quantitative aspect of this research focused on mapping 
the scope of LASA drug issues. Data related to LASA-associated 
medication errors were meticulously extracted from the 
hospital database, offering a comprehensive perspective on 
the challenges associated with these drugs. The qualitative 
component of the study sought to gain a nuanced understanding 
of LASA drug issues within case study hospitals. Moreover, the 
current study explored how stakeholders perceive and handle 
LASA-induced complications. This research phase involved 
an extensive review of documents related to LASA drugs, 
including drug lists and medication error reports. Interactions 
with pharmacists and pharmacy staff who manage LASA drugs 
at the study hospital were also key elements of the qualitative 
investigation. These involve structured data collection using 
a custom form and interviews to gather objective evidence 
and personal experiences linked to LASA drug challenges. The 
study was approved by the Research Ethics Committee of Ubon 
Ratchathani University (approval no. UBU – REC – 74/2566).

Study population

Quantitative Research

This quantitative study component collected hospital data on 
medication errors related to LASA drugs. The data recorded by 
medical personnel included the names of LASA tablets/capsule 
drugs, LASA medication error types, and medication error 
categories. The quantitative research relied on reports of LASA 
medication errors from the Medication Error Database for the 
fiscal year 2021.

Qualitative Research

This qualitative study component involved in-depth, one-
on-one interviews with key informants from the outpatient 
pharmacy department. The sample size needed for saturation 
varied between 5 and 24 interviews, with a minimum of 5 
interviews required to achieve saturation.39,40 The interviews 
continued until data saturation was reached and no new 
information emerged.41 Participants for this research were 
selected based on specific criteria: pharmacists or pharmacy 
staff with a minimum of six months experience in patient 
service units, involved in addressing LASA drug-related errors, 
and willing to provide comprehensive insights into these 
incidents. Data from participants who chose not to answer 
the questions or who withdrew from the study were excluded. 
Interviews were conducted until data saturation was achieved 
and no new information emerged. The research participants 
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were seven pharmacists and pharmacy staff (n=7 individuals). 

Survey instrument

Data were collected from a database of medication error 
reports obtained from the hospital. A data collection form was 
created to document LASA medication errors. Another tool used 
was an interview guide to examine and gain insights into the 
number of LASA medication errors. To ensure the accuracy and 
relevance of our data collection tools, we ensured the content 
validity of the data collection form and interviews guided by 
three experts.42 These experts had considerable experience 
in patient safety and drug systems. Collected data included 
the prevalence of LASA errors, types of LASA similarities (e.g., 
confusion of similar names, similar appearance confusion, and 
similar packaging confusion), and medication error categories 
(A–I) according to the National Coordinating Council for 
Medication Error Reporting and Prevention classification.9,43,44 
Category A refers to potential errors, B refers to errors that 
were not delivered to the patient, C and D refer to medication 
errors that reached the patient without harm, E through H 
errors denote increasing severity of patient harm, and I errors 
resulted in fatal outcomes. All error reports from healthcare 
professionals were validated by the hospital’s risk management 
board. 

During the qualitative phase, in-depth interviews were 
conducted using a semi-structured interview guide. Information 
was gathered through voice recordings and meticulous 
note-taking throughout the interview process.45,46 For semi-
structured interviews, the following topic guide was employed:

Can you share details regarding your role and experience in the 
pharmacy department, including how you encountered and 
managed LASA (Look-alike/sound-alike) drugs?

What challenges and strategies have you faced concerning 
LASA errors, and how has your hospital worked to reduce their 
occurrence?

How might services be enhanced to prevent LASA medication 
errors, and what additional resources or support would benefit 
you and your colleagues?

Can you describe a specific instance where a LASA error was 
identified and addressed effectively?

What are your insights into overall medication errors and the 
future prevention of LASA errors within the pharmacy field?

The researcher’s role was integral to recording attitudes, 
data analysis, and maintaining clarity of the research 
objectives. Data were verified through method triangulation, 
comparing questionnaire and interview data for consistency. 
Key informants verified the meaning of the analyzed data. 
The process commenced with a briefing of the pharmacy 
department heads who had agreed to participate in the study. 
These pharmacy heads then selected pharmacists and staff 
members to gather data on medication errors using the forms 
provided. In collaboration with the pharmacy department, 
data on LASA drug-related medication errors and their severity 
were accessed and recorded over 1–2 weeks. Interviews were 

conducted with pharmacists and pharmacy staff to delve 
deeper into LASA medication errors. Each session lasted 30–
45 minutes, focusing on the causes and implications of these 
errors. 

Data analysis 

Two methods were used for data analysis. Initially, medication 
error reports associated with LASA pairs were assessed 
using descriptive statistics, with emphasis on frequency and 
percentage. Subsequently, the interview data were analyzed 
using a content analysis approach.45 Key points from each 
interview were identified, indexed, and coded. The coded 
data were classified into relevant categories. Meanings from 
these categories were derived and verified prior to reaching 
conclusions. This approach enhanced the understanding of the 
qualitative data and complemented the quantitative results, 
strengthening the overall research outcomes. 

RESULTS
Herein, we performed a hospital case study primarily focused 
on LASA medications and their association with medication 
errors.

The quantitative analysis examined three types of LASA 
medication errors, i.e., similar drug name confusion, similar 
tablets/capsule appearance confusion, and similar packaging 
confusion. Similar drug name confusion or errors accounted 
for the highest percentage of errors (64.62%), indicating a 
substantial risk of confusion caused by similar medication 
names. Incorrect strength errors contributed to a similar error 
percentage, highlighting the potential for harm when selecting 
incorrect drug strengths owing to name similarities (Table 
1). Similar packaging confusion accounted for 24.61% of the 
errors, indicating the importance of packaging design to avoid 
medication errors. Additionally, similar appearance errors 
constituted 10.77% of the total errors, suggesting that the 
visual resemblance between medications plays a notable role 
in LASA medication errors. 

Overall, 46 pairs of LASA drugs were identified, each marked 
by resemblance in name, packaging, or appearance. The 
pair recorded most frequently was simvastatin 10 mg  and 
simvastatin 20 mg, encountered 30 times, underscoring the 
substantial potential for confusion owing to the similarity in drug 
names. This potential is further exacerbated by the identical 
starting letter “S”’ in both drug names and their common roles 

Table 1. Type of LASA medication errors (n=46 drug pairs) 

Type of LASA medication errors Frequency* Percentage

1. Similar drug name confusion 42 64.62

2. Similar packaging confusion	 16 24.61

3. Similar appearance (tablets/capsules) 
confusion 

7 10.77

Total 65 100

*A single pair of drugs might be associated with multiple types of LASA 
medication errors.
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as lipid-lowering agents. Such similarities can lead to confusion 
among staff members, particularly when inadequate attention 
is paid to the strength of the medication. The LASA drug pair 
with the second highest frequency was amlodipine 5 mg  and 
amlodipine 10 mg , with 18 occurrences. The key cause for 
these errors was that both drugs begin with the letter “A.” Staff 
familiarity with a specific product type often resulted in a lack 
of label scrutiny, especially in terms of medication strength.

Furthermore, the errors were divided into two categories: A 
and B. Category A comprised confusion related to similarities in 
names and packaging and involved only two pairs. Conversely, 
Category B, which included confusion originating from all three 
types of similarities, encompassed 44 pairs. The nuanced 
differentiation between these categories further elucidated the 
complex nature of LASA errors in hospital settings, as detailed in 
Table 2. In the qualitative component, the outpatient pharmacy 
department was evaluated. Based on the dispensing workload 
over the fiscal year, 167,587 prescriptions were processed, 
resulting in 620,970 dispensed items. On average, there were 
approximately 373 prescriptions per day, each comprising an 
average of 3.87 items. The outpatient pharmacy department 
was represented by 10 staff members: three pharmacists, three 
pharmacy technicians, and four pharmacy general officers. 
Regarding the qualitative aspect of the study, we focused on 
the experiences of the staff within this department, with seven 
participants (four males and three females) actively involved 
in this in-depth exploration. Table 3 summarizes the detailed 
characteristics of the participants.

Pharmacists within the pharmacy department fulfilled critical 
functions, including screening prescriptions, dispensing 
medications, and providing patient counseling. These roles 
ensured accuracy and safety in medication dispensing and 
contributed to overall patient care. Pharmacy technicians 
supported pharmacists in these efforts, focusing on routine, 
non-complex tasks, such as organizing and dispensing 
medications according to prescriptions and offering advice 
on medication use. To qualify, students must graduate with 
a Certificate in Public Health Science (Pharmacy Technician). 
Their work was closely supervised by the pharmacists, which 
reinforced the integrity of their operations. General pharmacy 
officers were tasked with dispensing and pre-packaging 
medications, preparing and cleaning equipment, organizing 
medications according to prescriptions, managing inventory 
storage, verifying compliance with standard temperatures in 
the medication storage room, and ensuring the accuracy and 
completeness of the medicine inventory. 

Regarding the dispensing process, the outpatient pharmacy 
service adhered to an organized six-step procedure, as depicted 
in Figures 1–2:

Patients or their relatives present an ID card and obtain a 
numbered queue card for medication collection.

Pharmacy staff print prescription labels, sort medications into 
color-coded baskets according to patient treatment rights, and 
send them to drug preparation areas.

Pharmacists or pharmacy staff prepare prescribed medications, 
place them in corresponding baskets, align them with the 
patient’s queue number, and manage designated drug shelves 
(2–3 shelves per person).

A designated area for ready-to-dispense medications is used to 
check for errors before the medications are sent to a dispensing 
pharmacist. Any identified error is corrected promptly.

The filled baskets are sent to the dispensing pharmacist for 
a final check. Any identified errors are immediately fixed, 
followed by final verification with the patient according to the 
queue number, including a double-check of information.

Medication is dispensed to the patient, accompanied by 
guidance and advice regarding the prescribed medications.

The feedback gathered from the semi-structured interviews 
was organized and divided into three themes, each relating to 
experiences with LASA drugs, as follows:

Characteristics of Pharmacy Operations: The efficiency 
of the pharmacy staff was closely related to their habitual 
work patterns. Medications were systematically arranged 
alphabetically and based on drug type, including tablets, 
external applications, high-value drugs, and liquids. On average, 
pharmacy staff typically require a week to gain familiarity with 
the operational routine of each pharmacy, highlighting the 
variance in organizational methods across different pharmacies.

 “We become more efficient the more familiar we are with our 
process. We categorize medications alphabetically and by type, 
and we rotate departments every six months. It typically takes 
us a week to adjust to each new department.” (Participant 1, 
pharmacist)

Occurrence of Anticipatory Errors: The interview data revealed 
that errors often originate when staff deals with high volumes 
of cases, resulting in key details, such as drug strengths, being 
overlooked. This can lead to the misclassification of drugs 
with the same name but of different strengths or hastened 
drug storage, leading to incorrect classification. Common 
pairs that were prone to misclassification included 5 and 10 
mg amlodipine, 10 and 20 mg simvastatin, and 500 and 850 
mg metformin. Other factors contributing to errors included 
inadequate reading of drug labels, excessive crowding of drug 
shelves, and underestimation of the potential harm such errors 
could inflict on patients.

“These mistakes often happen due to busy hours, rushing while 
dispensing, focusing only on drug names and not on strengths, 
and having a large number of medications to dispense.” 
(Participant 2, a pharmacy technician)

Potential Solutions for LASA Medication Errors: Several 
solutions were suggested to counter LASA errors, such as the 
implementation of Tall Man letters, the development of LASA 
signage, changes in pharmaceutical providers, augmentation 
of the workforce, and distinct storage practices for drugs with 
identical generic names but distinct strengths.
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Table 2. LASA drugs (n= 46 pairs)

Drug Name 
1

Strength 
1

Drug Name 
2

Strength
 2

Frequency

Type of LASA errors (n= 65) Medication
Error

Category
(A=2, B=44, 

Total 46)

1.Similar 
Drug name 
confusion

(n=42)

2. Similar 
Appearance

(tablets/
capsules)
confusion 

(n=7)

3. Similar 
Packaging
 confusion

(n=16)

Total %

Simvastatin 10 mg Simvastatin 20 mg 30 1 0 0 1 1.6 B

Amlodipine 5 mg Amlodipine 10 mg 18 1 0 0 1 1.6 B

Ferrous fumarate 200 mg Folic 5 mg 14 1 0 0 1 1.6 B

Cetirizine 10 mg Cinnarizine 25 mg 12 1 0 0 1 1.6 B

Enalapril 5 mg Enalapril 20 mg 12 1 0 1 2 3.1 B

Trihexyphenidyl 2 mg Trihexyphenidyl 5 mg 10 1 1 0 2 3.1 B

Calcium 600 mg Calcium 1250 mg 9 1 0 0 1.6 B

Furosemide 40 mg Furosemide 500 mg 6 1 0 0 1 1.6 B

Simvastatin 10 mg Simvastatin 20 mg 5 1 0 0 1 1.6 B

Amoxycillin and 
clavulanic acid

Amoxycillin 
500 mg and 
clavulanic acid 
125 mg

Amoxycillin and 
clavulanic acid

Amoxycillin 
875 mg and 
clavulanic 
acid 125 
mg

5 1 1 1 1 4.7 B

Risperidone 1 mg Risperidone 2 mg 3 1 1 0 3 3.1 B

Amlodipine 5 mg Atenolol 50 mg 3 1 0 1 2 3.1 B

Levothyroxine 0.05 mg Levothyroxine 0.1 mg 3 1 0 0 2 1.6 B

Haloperidol 5 mg Haloperidol 0.5 mg 3 1 0 0 1 1.6 B

Rifampicin 300 mg Rifampicin 450 mg 3 1 1 2 1 6.3 B

Azithromycin 250 mg Azathioprine 50 mg 2 1 0 0 1.6 B

Sulfasalazine 500 mg Sertraline 50 mg 2 1 0 0 4 1.6 B

Amitriptyline 10 mg Amitriptyline 25 mg 2 1 0 0 1 1.6 B

Atenolol 50 mg Allopurinol 100 mg 2 1 0 1 1 3.1 B

AZT 100 mg AZT 300 mg 2 1 0 1 1 3.1 B

CPM 4 mg Bromhexine 8 mg 2 0 1 0 2 1.6 B

CPM 4 mg CPM and 
phenylephrine

CPM 4 mg+ 
phenyleph-
rine 10 mg 

2 1 0 0 2 1.6 B

Ferrous fumarate 200 mg Furosemide 40 mg 2 1 0 0 1 1.6 B

Methimazole 5 mg Methotrexate 2.5 mg 2 1 0 0 1 1.6 B

Norfloxacin 100 mg Norfloxacin 400 mg 2 1 0 0 1 1.6 B

Prazosin 2 mg Prazosin 1 mg t 2 1 0 1 1 3.1 B

Spironolactone 25 mg Glipizide 5 mg 1 0 0 1 1 1.6 B

Colchicine 0.6 mg Atenolol 50 mg 1 1 0 1 2 3.1 B

Alfuzosin SR 10 mg Alfacalcidol 0.25 mcg 1 1 0 0 1 1.6 B

Amitriptyline 25 mg Nortriptyline 25 mg 1 1 0 0 2 1.6 B

Amlodipine 10 mg Amitriptyline 10 mg 1 1 0 0 1 1.6 B

Amlodipine 10 mg Atenolol 50 mg 1 1 0 0 1 1.6 B

Aspirin 81 mg Aspirin 300 mg 1 1 0 0 1 1.6 B

Atenolol 50 mg Metoprolol 100 mg 1 1 0 0 1 1.6 B

Bromhexine 8 mg Betahistine 6 mg 1 1 0 0 1 1.6 B
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Table 2. LASA drugs (n= 46 pairs)

Drug Name 
1

Strength 
1

Drug Name 
2

Strength
 2

Frequency

Type of LASA errors (n= 65) Medication
Error

Category
(A=2, B=44, 

Total 46)

1.Similar 
Drug name 
confusion

(n=42)

2. Similar 
Appearance

(tablets/
capsules)
confusion 

(n=7)

3. Similar 
Packaging
 confusion

(n=16)

Total %

Calcium 1250 mg Carvedilol 12.5 mg 1 1 0 0 1 1.6 B

Cefixime 100 mg Cetirizine 10 mg 1 1 0 0 1 1.6 B

Sodium valproate 500 mg Sodium 
valproate

200 mg 1 1 0 1 1 3.1 B

Flunarizine 5 mg Fluoxetine 20 mg 1 1 0 0 1 1.6 B

Griseofulvin 500 mg Gemfibrozil 300 mg 1 1 0 0 2 1.6 B

Thioridazine 100 mg Thioridazine 10 mg 1 1 1 0 1 3.1 B

Warfarin 2 mg Warfarin 4 mg 1 1 0 1 1 3.1 B

Warfarin 5 mg Warfarin 2 mg 1 1 0 1 2 3.1 B

Colchicine 0.6 mg Allopurinol 100 mg 1 0 1 1 2 3.1 B

Perphenazine 8 mg Glipizide 5 mg 1 0 0 1 2 1.6 A

Paracetamol 500 mg Paracetamol and 
orphenadrine

Parac-
etamol 450 
mg and or-
phenadrine 
35 mg 

1 1 0 1 2 1.6 A

178 42 7 16 65 100

*Please note that the grouping of medications into similar names, similar packaging, and similar shape is subjective and based on the provided information.

Table 3. Characteristics of the seven key participants (n=7)

Participants Gender Occupation Education Year of experiences

1 Female Pharmacist Master’s Degree in Clinical Pharmacy 11

2 Female Pharmacy technician The Diploma Pharmacy Technician Program (3-years program) 13

3 Male Pharmacy technician The Diploma Pharmacy Technician Program (3-years program) 3

4 Female Pharmacy staff Bachelor of Business Administration 6

5 Male Pharmacy staff Bachelor of Community Health 5

6 Male Pharmacy staff Bachelor of Industrial Computing 17

7 Male Pharmacy staff Senior high School 5

 

 
Figure 1. Dispensing process in the pharmacy department for outpatients.
(Photo credit: This photograph was taken by Ms. Ananya Songmueang, one of the researchers involved in the study).
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Figure 2. Floor plan of the outpatient pharmacy department. The numbered markers (1–6) correspond to different stages of 
the dispensing process, as detailed in Figure 1. Medications on the shelves are arranged alphabetically (A-Z), and ARV refers to 
antiretroviral drugs.

 

Tall Man letters

Tall Man letters, recognized as uppercase letters, are a common 
strategy used in healthcare to reduce LASA medication errors. 
This method employs capital letters to distinguish products 
with similar names, thus emphasizing their differences. Lists 
of Tall Man letters are available in hospitals, and their use in 
medication labeling and storage bins contributes to improved 
medication safety. However, despite its utility, Tall Man letters is 
not a standalone solution for preventing LASA errors. It should 
be employed alongside other strategies, such as enhanced 
staff training, barcode scanning, and systematic checks to 
promote safe medication administration. Interestingly, four of 
five pharmacy staff members believed that Tall Man lettering 
heightened the ambiguity surrounding similar medication 
names rather than reducing it; however, this sentiment was not 
shared by all, with one pharmacy staff member reporting no 
confusion. Accordingly, while strategies such as Tall Man letters 
are generally helpful, their implementation and efficacy can be 
subjective and vary among individuals. 

“Occasionally, the ‘Tall Man letters’ deployed on the drug 
shelves can induce confusion.” (Participant 5, a pharmacy staff 
member.) 

Figure 3 shows two yellow labels that illustrate the use of capital 
letters to emphasize differences between similar medication 
names, a method often referred to as “Tall Man letters.” 
The labels clearly differentiate between two medications, 
“PheNobarb” and “PerPhenaZine,” emphasizing the unique 
portions of each name with capitalized letters.

Development of LASA signage 

The development of LASA signage was suggested in response 
to observed medication errors (Figure 4). Existing LASA 
signage, introduced to warn or raise staff awareness regarding 
the potential confusion between similar-looking or sounding 
medications, was inconvenient in practice. The traditional 

stationary nature of these signs has proven to be a notable 
obstacle. It was difficult to move the signs around according 
to changes in the medication inventory, leading to outdated or 
misplaced warnings and, ultimately, a less effective strategy. 

“I think the current LASA signs aren’t working well. It’s hard 
to move them every time the medication inventory changes, 
which often leads to the signs being outdated or misplaced.” 
(Participant 7, pharmacy staff).

To overcome this issue, the development of magnetic or easily 
movable LASA signs has been suggested, which would allow 
enhanced flexibility in positioning these signs, rendering them 

Figure 3. The application of “Tall Man letters” to differentiate similar 
medication names, specifically, “PheNobarb” and “PerPhenaZine.” 
(Photo credit: The photograph is taken by researchers conducting this study).
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Figure 4. A sign illustrating the look-alike/sound-alike (LASA) drug alert concept on a pharmacy department’s drug shelf. 
(Photo credit: The image originates from a photography collection of researchers conducting this study).

more adaptable to changes in the drug storage area. These 
modifications could increase the visibility of warnings and 
make it more convenient for staff to update the sign location as 
necessary, thereby maintaining the relevance of the warnings. 
This improvement is anticipated to increase the effectiveness of 
LASA signs in raising staff awareness and reducing medication 
errors. Further research and user feedback are required to 
evaluate the efficacy and practicality of the proposed solutions.

Switching pharmaceutical companies: Although switching 
to alternate pharmaceutical companies was proposed, this 
was deemed impractical owing to financial limitations and 
contractual obligations for medication orders.

Augmentation of the workforce: One recommendation is to 
increase the number of staff members to diminish the risk of 
errors. Nevertheless, this approach was considered impractical 
owing to budget constraints and the need for staff to rotate 
across different departments, particularly during rush hours 
in the pharmacy department. Busy periods were typically 
observed from 8:00 a.m. to 10:00 a.m., coinciding with the 
opening timing of outpatient clinics, and again in the afternoon 
from 12:00 a.m. to 2:00 p.m., following lunch breaks. During 
these periods, an influx of patients arriving for appointments 
or collecting medications contributes to an increased workload 
and complexity in the pharmacy department.

Separate placement of drugs with identical generic names 
but distinct potency/strength: Initially, this strategy seemed 
to reduce LASA errors. However, as time progressed, drugs 
inevitably ended up being stored in close proximity because 
of the ease of administration, thereby undoing the intended 
advantage of this approach.

Additionally, an in-depth root-cause analysis of each LASA 
medication pair was performed by conducting detailed 

interviews. Examples of LASA errors for various drug pairs are 
listed below.

Case 1: Simvastatin 10 mg (ZIMVA 10®) vs. Simvastatin 20 mg 
(ZIMVA 20®) 

Five reported incidents arose from confusion between the 
similar-named drugs, simvastatin 10 mg and simvastatin 20 
mg. Simvastatin is a well-known 3-hydroxy-3-methylglutaryl 
coenzyme A (HMG-CoA) reductase inhibitor used to treat 
hyperlipidemia. Four key factors were identified as causes of 
these errors. First, the similar starting letter “S” in both drug 
names and their shared purpose as lipid-lowering agents can 
confuse staff if they fail to thoroughly ascertain the strength of 
the medication. Additionally, the similar secondary packaging 
size exacerbated this confusion. Older pharmacy staff 
experiencing vision issues further compounded these problems, 
as they might struggle to read labels and correctly identify drug 
strengths. To address this issue, older staff members were 
assigned packaging duties instead of medication management. 
Second, insufficient staffing can escalate these errors. To 
resolve this issue, the medication organization was reassigned 
to more experienced staff members. Finally, frequent staff 
rotation creates a challenging environment for newcomers, 
increasing the likelihood of making mistakes. 

Case 2: Amlodipine 5 mg vs. Amlodipine 10 mg

The second case study was centered on the LASA pair of 
amlodipine 5 mg and amlodipine 10 mg. There were 18 
notable instances of confusion between these two drug 
types, all category B errors. The main reason for these errors 
was that both drugs begin with the letter “A”. Staff members 
often became familiar with a specific product type, resulting 
in inadequate attention to respective labels, particularly the 
medication strength. This lack of attention can frequently 
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thereby errors, increased when different products shared the 
same dosage strength. This finding is consistent with that of 
Filik et al. (2006), highlighting the considerable role of name and 
dosage confusion in causing medication errors in healthcare 
environments.47 This is further corroborated by Chanakit et al. 
(2013), who investigated identical drug lists in Thai hospitals 
and found that the most prevalent issue was related to similar 
generic drug names.52 

Despite recurring safety concerns, a global policy to ensure 
the unique naming of innovative medicines has yet to be 
established.53 The persistent confusion associated with these 
drug pairs may indicate inadequate staff training or ineffective 
medication labeling.8,15 Therefore, targeted interventions in 
these areas may be valuable in improving patient safety and 
reducing medication errors.

Furthermore, errors in medication owing to similar packaging 
(24.61%) and appearance (10.77%) substantially contributed 
to LASA errors. Although less prominent than name confusion, 
medication errors due to similar packaging and appearance 
represent substantial proportions of total errors, thereby 
warranting a reevaluation of packaging standards and practices. 
Likewise, Flynn et al. (2016) have suggested that medication 
errors could be minimized by adopting standardized packaging 
and clear dosage markings.15

The roles and responsibilities of different pharmacy staff 
members, including pharmacists, pharmacy technicians, 
and general officers, are well-outlined. These roles, with 
clearly defined responsibilities, help ensure accuracy and 
safety in medication dispensing, aligning with best practice 
guidelines.54-56 Despite these roles and systemic checks and 
balances, LASA medication errors occur, underscoring the need 
for further safety measures.8

The characteristics of pharmacy operations, anticipatory errors, 
and potential solutions to reduce LASA medication errors were 
the main themes identified in the staff experience with LASA 
drugs. Pharmacy operations can markedly affect the efficiency 
and safety of medication dispensing. The key to efficient 
operations is medication arrangement based on alphabetical 
order, drug types, and habituation to pharmacy routines.57,58

Anticipatory errors, especially during busy periods, remained a 
major concern, as staff may overlook crucial details, such as drug 
strength, leading to dispensing errors. This finding aligns with 
that reported in previous research highlighting the heightened 
risk of errors during periods of high workload.4,59 Therefore, 
workload management and adequate staffing during peak 
hours can be considered possible solutions. Moreover, worker 
fatigue can impact the performance of health workers, leading 
to additional errors.60 Reducing the burden on pharmacists can 
minimize dispensing errors. Consequently, continuous efforts 
to maintain pharmacists’ workloads at manageable levels are 
crucial to maintaining the quality of prescriptions.61,62 

Furthermore, the staff suggested solutions to counter 
LASA drug pairs, such as the application of Tall Man letters, 
development of LASA signage, changing pharmaceutical 
providers, augmentation of the workforce, and distinct storage 
practices for drugs with identical generic names but varied 

result in the dispensing of inappropriate dosages.

Case 3: Warfarin 5 MG vs. Warfarin 2 MG

Two types of warfarin, were erroneously confused for each 
other owing to their similar packaging. The error was attributed 
to the look-alike packages of both drugs, apart from the color 
and text of the tablets. Using identical blister packs to dispense 
these drugs can make it difficult to determine the differences 
in tablet colors, leading to confusion and subsequent errors. 
These errors could be avoided by changing the packaging to 
ensure unique drug packaging or improving staff training and 
awareness regarding these potential issues.

Case 4: Trihexyphenidyl hydrochloride 2 mg vs. Trihexyphenidyl 
hydrochloride 5 mg 

The LASA mix-up between trihexyphenidyl hydrochloride 
2 mg and trihexyphenidyl hydrochloride 5 mg largely was 
mainly attributed owing to the resemblance in their physical 
attributes, including indistinguishable sizes, white color, and 
round tablets, which introduced confusion and resulted in 
improper dispensing of these medications.

DISCUSSION
The current study provides notable insights into hospital 
medication management, particularly concerning the high rate 
(64.62%) of medication errors resulting from similar drug names. 
Our findings highlight the urgent need for improvements in drug 
labeling and nomenclature to reduce confusion. Reportedly, 
visual or phonetic resemblances between drug names can 
result in LASA medication errors.15,47,48 According to United 
States Pharmacopoeia (USP), over 3170 pairs of analogous 
generic and brand drug names approved in the US have led 
to misunderstandings among healthcare professionals. A study 
using USP medication error reporting systems found that 1.4% 
of errors related to LASA drugs could harm patients.49

Since 2008, the ISMP has promoted a strategy to identify LASA 
drug names by maintaining a list of such names and suggesting 
the use of Tall Man lettering; this involves a combination of 
upper- and lower-case letters to help highlight the differences 
in identified drug names. The list primarily encompasses pairs 
of generic drug names but also contains some brand-to-brand 
or brand-to-generic pairs. Echoing this initiative, the US Food 
and Drug Administration initiated the Name Differentiation 
Project, advocating for the adoption of “Tall Man” writing as a 
measure to reduce LASA errors.50,51

In the present study, the two most frequently confused drug 
pairs, i.e., simvastatin 10 mg and simvastatin 20 mg and 
amlodipine 5 mg and amlodipine 10 mg, emphasize the need 
for clear distinctions between similar medication names and 
dosages. The risks associated with these drug pairs can be 
exacerbated by their phonetic and visual resemblance and 
their therapeutic similarity.50 The complex nature of medication 
errors arising from drug name confusion incorporates elements 
such as similar spellings and pronunciations, often resulting 
in incorrect prescriptions or dispensing of medications.19,22,48 
Further analysis revealed that the potential for confusion, and 
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potencies. The ISMP supports the Tall Man lettering strategy 
to reduce medication errors.12,63 However, some staff members 
felt that this strategy occasionally introduces additional 
confusion.13 Accordingly, although standardized strategies can 
provide general guidance, they may need to be tailored to 
individual settings and populations to ensure effectiveness.64 
Interestingly, an in-depth analysis of each LASA medication pair 
revealed specific causes leading to errors. Strategies such as 
altered packaging, enhanced staff training, attention to label 
reading, and attention to specific and commonly confused 
drugs were suggested to reduce these errors, consistent with 
previous research.65 

Our study enhances the current understanding of LASA 
medication errors by providing both quantitative and qualitative 
insights from a 200-bed general hospital, reflecting scenarios in 
resource-limited hospitals lacking advanced systems, such as 
automated drug dispensing and computerized alerts.62,66,67 In 
addition, our findings from the 2021 medication error database 
were contextualized by the COVID-19 pandemic’s impact on 
hospital settings. The pandemic exacerbated workloads and 
complicated medication and supply management, leading to 
increased working hours for healthcare providers. Additionally, 
there was a notable increase in dispensing activities, with 
medicines being distributed to primary care units and patients’ 
homes, as well as through community pharmacies involved in 
near-home pick-up services. These pandemic-induced changes 
may have significant implications for medication errors. Using 
a mixed-methods approach that analyzes hospital data and 
conducts interviews, the study provides a comprehensive 
overview, identifying 46 LASA drug pairs, categorizing errors, 
and suggesting possible solutions. Nevertheless, its scope 
was limited because it focused on a single hospital and 
predominantly on tablets and capsules, potentially neglecting 
other drug forms and broader contexts. Future research should 
expand into diverse settings, examine various medication 
forms, and consider technological solutions such as drug 
verification driven by artificial intelligence.

CONCLUSIONS
The findings of the present study highlight the multifaceted 
nature of LASA medication errors, with particular attention 
to complexities arising from similarities in drug names, 
appearance, and packaging. These results indicate the critical 
need for robust procedures and guidelines for medication 
selection, administration, and packaging design to mitigate 
the risks associated with LASA errors. In conclusion, although 
systematic checks and balances exist in pharmacy departments, 
LASA medication errors continue to occur, necessitating further 
safety measures. Tailoring strategies such as the Tall Man 
letters, LASA signage, and other measures aimed at the specific 
needs of individual settings, along with attention to workload 
management and focusing on high-risk LASA medication pairs, 
may help reduce these errors.
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