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Abstract
Look-alike sound-alike (LASA) drugs cause a high proportion of medication errors in hospitals. Drug lists available in hospitals are diverse and complicated. 
Presently, each hospital has its own LASA drug list and unique management strategies to minimize and prevent LASA errors. Objective: This study aimed 
to explore the prevalence of LASA drug lists, types of LASA drugs, and categories of medication errors in hospitals in Thailand. Methods: For this cross-
sectional study, questionnaires were developed and distributed along with a letter to 500 government hospitals (selected from a total of 1,309 hospitals) 
in Thailand via mail from April to June 2021. Data were analyzed using descriptive statistics (frequencies and percentages). Results: A total of 128 hospitals 
participated in this study (response rate: 25.60%), including 12 tertiary hospitals (9.38%), 33 secondary hospitals (25.78%), 24 large primary hospitals 
(18.75%), 51 small primary hospitals (39.84%), and eight private hospitals (6.25%). A total of 2,510 pairs of LASA drugs were identified, which included 
1,674 (66.69%) tablets/capsules (Simvastatin 10-Simvastatin 20 pair had the highest frequency), 427 injections (17.01%) (Ceftriaxone-Ceftazidime pair had 
the highest frequency), 85 liquid dosage forms (3.39%) (Milk of magnesia-alum milk pair had the highest frequency), 74 special techniques in medicine 
(2.95%) (Seretide evohaler®-Seretide accuhaler® pair had the highest frequency), 49 external used drugs (1.95%) (Clotrimazole cream-Clobetasol cream 
pair had the highest frequency), and 28 powder dosage forms (1.12%) (ORS for pediatrics-ORS for adult pair had the highest frequency). Conclusion: 
Despite relevant awareness among healthcare professionals, LASA medication errors occur in hospitals. The most frequent similarities among LASA drugs 
were detected in their names/pronunciations, and the most common errors belonged to Category B.
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accepted nonproprietary names for pharmaceutical 
substances. However, brand names created by pharmaceutical 
manufacturers vary frequently between nations. Some 
medications sold under identical or similar brand names in 
different countries may contain different active ingredients.3 In 
contrast, multiple companies may market the same drug under 
various brand names.3,4

Many pairs of ambiguous drug names, such as Losec® 
(omeprazole) and Lasix® (furosemide), appear problematic 
in many countries. Global regulatory authorities and 
pharmaceutical industries must further emphasize the safety 
issues associated with drug names.3,5,6 However, look-alike 
sound-alike (LASA) drug have identical brand names and 
international nonproprietary names (INN) and identical 
packaging and labeling.4,7 While developing medication safety 
standards, the Institute for Safe Medication Practices (ISMP) 
created a list of confused drug names based on reports received 
through the ISMP Medication Errors Reporting Program 
(MERP). In May 2009, the ISMP reported the outcomes of a 
survey in which respondents were asked about the existence 
and adherence to risk-reduction strategies to prevent errors 
involving LASA drugs. This indicated that approximately 80% 
of the survey respondents were aware of the lists of LASA 
drugs maintained by their institutions. However, only half 
of the respondents believed that their institutions had fully 
implemented risk-reduction measures to prevent these errors.8 
In February 2019, the ISMP published a list of confused drug 
names, which cataloged medications that required special 
safeguards to reduce the risk of medication errors and minimize 
adverse effects.9 The Joint Commission (TJC) on Accreditation 
of Healthcare Organizations shows a specific approach for 

INTRODUCTION
Medication safety is crucial for positive patient outcomes in 
healthcare facilities.1-3 Confusion about drug names is one of 
the most common causes of medication errors worldwide.3 
The International Nonproprietary Names (INN) Expert Group 
of the World Health Organization develops internationally 
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LASA drugs and error prevention. They developed the National 
Patient Safety Goals for medication safety, which included a 
periodic review of LASA drug pairs and proactive measures 
to prevent medication errors involving pairs of LASA drugs. 
Essential resources (e.g., the ISMP list of confused drugs, the 
TJC list of problematic LASA drug names, and Lexi-CompTM) are 
useful for reviewing LASA drugs. The WHO recommendations 
aimed at minimizing name-associated confusion include a 
periodic analysis of new product names, physical separation of 
medicines with LASA names in all storage areas, the inclusion 
of the brand name and nonproprietary name on medication 
orders to prevent redundancy, and the use of “tall man” 
lettering to emphasize differences in drug names.10

However, diverse and complex LASA drug pairs are available 
in hospitals. Very few systematic quantitative estimates 
of LASA incidents are reported.10 LASA errors are often 
identified through spontaneous reporting, retrospective chart 
reviews, and computerized documents on medication orders. 
Previous studies demonstrated LASA drug-related errors in 
specific therapeutic areas, patient populations, or healthcare 
settings.10,11

The Ministry of Public Health (MoPH) (Thailand) has assigned 
LASA drug problems as medication safety issues that 
require preventive measures. Problem solving and research 
development are restricted to hospital level.12 Currently, each 
hospital in Thailand has adopted its methods of preventing 
and reducing LASA drug-related errors. Limited research on 
medication safety policies and the magnitude of LASA errors is 
available in Thai hospitals.13,14 This study aimed to analyze the 
prevalence of LASA drug lists, types of similarities among LASA 
medications, and medication error categories in Thai hospitals. 

METHODS
Study population

This study, conducted in public hospitals operated by the MoPH 
and in private hospitals registered with the MoPH in Thailand, 
was a cross-sectional one based on a self-administered 
questionnaire. The sample size was calculated using Yamane’s 
formula: n = N/(1+[N][e2]), where n = sample size, N = 
population (total number of hospitals in Thailand = 1,309), e 
= 1-precision, and precision = 95% confidence interval.15 The 
calculated sample size was 306. Considering the possible 
nonresponse rate, an additional allowance of 60% in sample 
recruitment (60 × 306/100 = 183.6) was included,16 and hence, 
the required sample size was increased to 500 subjects.

Representative samples were selected using proportional 
stratified random sampling from 500 hospitals. A letter of 
permission was provided to the hospital director. Pharmacists 
working on LASA-related tasks in each hospital were asked to 
complete the questionnaire. Those who agreed to participate 
were asked to return the completed questionnaire, along with 
their written informed consent. The pharmacists received a 
regular self-administered questionnaire and a QR code to access 
an online questionnaire. They could select their preferred 
mode of response to the questionnaire and were requested to 

return the completed questionnaires within four weeks. This 
research was approved by the Research Ethics Committee of 
Ubon Ratchathani University (No. UBU – REC – 28/2564). 

Study design 

Questionnaires, developed for this cross-sectional survey, were 
distributed along with a letter by mail to 500 hospitals between 
April and June 2021. Descriptive statistics (e.g., frequency, 
percentage, mean, and standard deviation) were analyzed 
using the data. The responses to the open-ended questions 
were coded for quantitative data analysis. 

Survey instrument

The questionnaire was divided into three following sections: 

1. Demographic data of the respondents and their affiliations.

2. Prevalence of LASA errors in hospitals, type of LASA database 
available, strategies used to organize medications on shelves. 

3. The top 20 LASA drug listed according to the dosage form 
(e.g., tablets/capsules, injectable drugs, liquid preparations, 
special techniques in medicine, external use preparations, 
and powder dosage forms), type of similarities (i.e., similar 
name, similar tablets/capsules, and similar packaging), and 
medication error categories (categories A–I).

The National Coordinating Council for Medication Error 
Reporting and Prevention has classified medication errors17 as 
follows: Category A includes situations or occurrences that have 
the potential to lead to errors. Category B includes medication 
errors that occurred but did not reach the patient, and 
Categories C and D comprise medication errors that reached 
the patient but did not cause harm to the patient. The severity 
of adverse effects in patients was reflected in categories E, F, 
G, and H. Category E lists errors that are potentially linked to 
temporary harm to the patient, which requires intervention. 
Medication errors categorized as F may have contributed to or 
caused temporary harm to the patient, which required initial 
or prolonged hospitalization. Errors categorized as G may 
have contributed to or caused permanent harm to patients. 
Category H and I include errors that necessitate life-sustaining 
interventions and show fatal outcomes, respectively.18,19 All 
medication error reports submitted by healthcare professionals 
(e.g., pharmacists, nurses, and physicians) via voluntary error 
reporting programs were validated by the respective hospitals. 

To ensure the content validity of the questionnaire, five experts 
with credentials in medication safety and LASA drugs reviewed 
it.20 The index of item-objective congruence (IOC) ≥ 0.5 was 
considered acceptable.21,22 The experts were asked to rate the 
clarity and relevance of the items (0 = I am not sure; 1 = yes; 
-1 = no).23 They indicated that the types of LASA drugs were 
reduced from nine to three, and the definitions of clinically 
significant categories were discussed and clarified. The IOC 
score of the final version ranged between 0.6 and 1.0. A pilot 
study was conducted via email with a convenience sample of 
pharmacists connected to three hospitals to determine the 
resources required to complete the survey questionnaires and 
identify difficult or ambiguous questions. 
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RESULTS
After one month, 128 completed questionnaires were received 
(response rate of 25.60%) from respondents associated with 
various hospitals. The majority (58.59%) of the respondents 
were from primary hospitals. The demographics and 
characteristics of the study participants are presented in Table 
1. The mean age of the respondents was 37.8 years (SD = 43.48), 
and most were female (85.16%). Majority of the participants 
(64.06%) hold a Master’s degree in Pharmacy. The percentage 
of respondents from public and private hospitals was 93.75% 
and 6.25%, respectively.

These analyses detected 2,510 pairs of LASA, among which 
tablets and capsules were the most frequent (1,674 pairs, 
66.69%), followed by injection preparations (427 pairs, 
17.01%), liquid preparations (85 pairs, 3.39%), special 

technique medications (74 pairs, 2.95%), external preparations 
(49 pairs, 1.95%), and powders (28 pairs, 1.12%). The similarity 
among LASA medications was categorized into three types, 1. 
similar name/pronunciation, 2. similar tablets/capsules, and 
3. similar packaging and labeling. Among these categories, 
similarities in name/pronunciation were the most frequent 
(1,603 pairs, 63.14%) (Table 2). Medication error categories are 
listed in Table 3. Harmful medication errors (Categories F and 
I) were also reported (Table 4). Aspirin 300 mg and potassium 
chloride 500 mg were reported to be available in the form of 
similar tablets/capsules and were associated with category I 
medication error (Figure 1). 

The highest frequency of LASA in each preparation was as 
follows:

1.	 Among the 1,674 pairs of tablets/capsules, simvastatin 

Table 1. Characteristics of the respondents (N = 128)

Characteristics Number of 
respondents

% Characteristics Number of 
respondents

%

1. Gender 6. Regional location

-	 Male 19 14.84 -	 North 33 25.78

-	 Female 109 85.16 -	 Central 31 24.22

2. Age (years) (range 25–55, mean±SD = 37.8±43.48) -	 South 15 11.72

-	 25–30 28 21.88 -	 East 8 6.25

-	 31–35 25 19.53 -	 Northeast 38 29.69

-	 36–40 19 14.84 -	 West 3 2.34

-	 41–45 40 31.25 7. Area of practicea 

-	 45–50 13 10.16 -	 Academic in-service/ preceptor 45 26.32

-	 >50 3 2.34 -	 Hospital accreditation/
human resource

34 19.88

3. Working experience (years) in LASA-related tasks 
 (range 0–30, mean±SD = 13 ± 7.91)

-	 Pharmaceutical care 64 37.43

-	 1–5 29 22.66 -	 Others 28 16.37

-	 6–10 26 20.31 8. LASA medication errors found in individual hospitals

-	 11–15 17 13.28 -	 Yes 128 100.00

-	 16–20 29 22.66 -	 No 0 0.00

-	 > 21 27 21.09 9. Type of LASA drug database in hospital a 

4. Highest degree -	 Document 74 57.81

-	 Bachelor in Pharmacy 38 29.69 -	 Intranet website 6 4.69

-	 Master in Pharmacy 82 64.06 -	 Hospital program 14 10.94

-	 Ph.D. 8 6.25 -	 Not available 34 26.56

5. Affiliation of the hospital 10. Methods of organizing medications on shelves a

-	 Public hospital - Pharmacological category or therapeutic class 82 34.60

•	 Tertiary hospitals 12 9.38 - Alphabetical order using generic names 36 15.19

•	 Secondary hospitals 33 25.78 - Alphabetical order using generic and brand names 59 24.89

•	 Primary hospitals 75 58.59 - Label address or location of the medication noted 
on the label of the container (e.g., A1, A2)

20 8.44

-	 Private hospitals 8 6.25 - Mixed as per convenience 40 16.88
a Respondents were provided the option to select more than one answer
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Table 2. Types of LASA similarity (n = 2,510 pairs)a 

Types of LASA errors

Preparations Frequency 
(pairs)

%  Similar names/
 pronunciation

% Similar
tablets/ capsules

% Similar
packaging

%

Tablets/Capsules 1,674 66.69 1,104 68.87 266 100.00 368 54.93

Injections 427 17.01 271 16.91 0 0.00 195 29.10

Liquid dosage forms 85 3.39 43 2.68 0 0.00 46 6.87

Special technique 
medications

74 2.95 48 2.99 0 0.00 31 4.63

External use 
preparations

49 1.95 35 2.18 0 0.00 14 2.09

Powders/Sachets 28 1.12 18 1.13 0 0.00 12 1.79

N/A 173 6.89 84 5.24 0 0.00 4 0.60

Total 2,510 100 1603 100.00 266 10.48 670 100.00
aOne pair of LASA drugs may have more than one type of similarity; N/A= Not available

Table 3. Type of medication error category (n = 1,592) 

Preparations Error category (pairs)a

A B C D E F G H I

Tablets/Capsules 87 848 97 17 8 2 0 0 1

Injections 31 216 52 2 1 0 0 0 0

Liquid dosage forms 4 56 6 0 0 0 0 0 0

Special technique medications 4 28 3 0 0 0 0 0 0

External use preparations 4 25 1 0 0 0 0 0 0

Powders/Sachets 1 19 3 0 0 0 0 0 0

N/A 1 66 9 0 0 0 0 0 0

Total 132 1,258 171 19 9 2 0 0 1

% 8.29 79.02 10.74 1.19 0.57 0.13 0.00 0.00 0.06
aThe error category of some LASA drug pairs may not be reported, and one LASA pair may have more than one type of error 
category; N/A= Not available

Table 4. Harmful medication error (category E, F, I) of LASA pairs

Drug name Drug name No.
(drug pairs)

% from 
n=2510

Preparations Types of
LASA pairs*

Error
Category

Aspirin (ASPENT(R)) Potassium chloride (ENPOTT®) 1 0.04 Tablets/Capsules Similar tablets/capsules I

Loratadine Losartan 1 0.04 Tablets/Capsules Similar name/pronunciation F

Paracetamol Pioglitazone 1 0.04 Tablets/Capsules Similar packaging F

Sodium bicarbonate Sodium
Valproate

1 0.04 Tablets/Capsules Similar name/pronunciation E

Clozapine Chlorpromazine 1 0.04 Tablets/Capsules Similar name/pronunciation E

Colchicine Codeine 1 0.04 Tablets/Capsules Similar name/pronunciation E

Cyclosporin Cyclophospharmide 1 0.04 Tablets/Capsules Similar name/pronunciation E

Calcitriol Calciferol 1 0.04 Tablets/Capsules Similar name/pronunciation E

Ferrous fumerate Glipizide 1 0.04 Tablets/Capsules Similar packaging E

Glipizide Colchicine 1 0.04 Tablets/Capsules Similar packaging E

Mixtard® Novomix® 1 0.04 Injections Similar name/pronunciation, 
Similar packaging

E

Andrographis Paniculata 
Capsules

Cissus quadrangularis 
Capsules

1 0.04 Tablets/Capsules Similar tablets/capsules, Similar 
packaging

E
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Figure 1. Similar tablets containing Aspirin 300 mg and potassium chloride 500 mg have been reported to cause category I medication error 

10 mg and simvastatin 20 mg pairs were the most frequent 
LASA drug pair (Table 5). 
2.	 Among the 427 injection pairs, ceftriaxone and 
ceftazidime were the most frequent LASA drug pair (Table 5).
3.	 Among the 85 pairs of liquid dosage forms, magnesium 
hydroxide and alum milk were the most frequently used LASA 
drug pairs (Table 6).
4.	 Among the 74 pairs of special technique medications, 
the Seretide evohaler® and Seretide accuhaler® represented 
the most frequent LASA drug pair (Table 6).
5.	 Among the 49 pairs of externally used preparations, 
clotrimazole and clobetasol cream were the most frequent 
LASA drug pair (Table 6).
6.	 Among the 28 pairs of powders/sachets, ORS for 
pediatric patients and ORS for adults represented the most 
frequent LASA drug pair (Table 6). 

DISCUSSION
LASA drugs have been associated with a large percentage of 
medication errors that pose a persistent threat to patient safety 
and can occur at any stage of drug use in inpatient, outpatient, 
or self-care settings. According to the Targeted Medication 
Safety Best Practices, 2022–2023, the ISMP recommends 
that medical facilities find and use information on medication 
safety risks and errors that occurr in other organizations and 
take measures to prevent similar errors.24 The identification 
of past incidents in other organizations, learning from those, 
and implementing preventative actions are crucial for reducing 
LASA-related risks and medication errors. The Thai Ministry of 
Public Health included LASA medications in its national patient 
safety policy created during 2007–2008.4,25 However, a lack 
of research and problem-solving efforts to address this issue 
has been reported in hospitals. Furthermore, in Thailand, the 
support mechanisms and systems crucial for implementing 
systematic solutions are deficient. Therefore, policymakers 
should adopt systematic solutions to ensure medication safety 
by approaching this problem from multiple perspectives and 
raising awareness of its significance.

This study focused on the prevalence of the LASA drug lists, types 
of LASA drugs, and categories of medication errors in hospitals 

in Thailand. Despite the recruitment of multiple hospitals, the 
response rate was low (25.60%), which is possibly attributable 
to insufficient infrastructure for reporting medication errors in 
hospitals. Hence, a mandatory centralized reporting system, 
similar to MEDMARX® and USP-ISMP,26 is required at the 
national level to improve the reporting of medication errors. 
Hospitals play a critical role in preventing LASA medication 
errors. Hospital Accreditation Organizations should recruit 
healthcare organizations to develop and maintain programs for 
risk management. For instance, publishing an annual report on 
LASA drug names can increase awareness and promote safer 
medication practices.2,18

The study found 2,510 LASA drug pairs, the majority of which 
were tablets/capsule preparations (1,674 pairs or 66.69%). This 
can be attributed to the prevalence of these types of drugs in 
the market, accounting for 14,169 registrations or 62.74% of all 
available drug preparations.27

Confusion related to LASA drugs was categorized as follows: 1) 
similar names or pronunciations, 2) similar tablets or capsules, 
and 3) similar packaging or labeling. The first category 
represented the most frequent type of LASA errors, which 
is consistent with previous research.13,28 The most common 
errors associated with similar names involve identical generic 
names with different strengths, which can create confusion 
among healthcare professionals or patients and therefore, lead 
to medication errors. Similarly, several studies have indicated 
that pharmacies frequently commit dispensing errors, such 
as providing incorrect medication and strength.29,30 These 
medications are marketed for their various strengths. The 
incorrect strength of medication can induce serious adverse 
effects in patients, such as the consequences of frequent 
category B medication errors involving drugs like “Simvastatin 
10 mg” and “Simvastatin 20 mg”. Healthcare professionals 
and patients must confirm the strength of their medications 
to prevent such errors. Computerized order entry systems can 
help reduce the risk of errors involving LASA drugs with similar 
names. Standardized preprinted order forms can also ensure 
a clear indication of the prescribed medication, dosage, and 
instructions. Moreover, independent double checks are crucial 
throughout the pharmacy workflow, which includes verification 
with the patient or their agent during prescription drop-off or 
pick-up.31,32 
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Most of the similar tablets or capsules and packaging or labeling 
are manufactured by the same company using similar color 
shades and designs, which is supported by previous studies.33,34 
Category I errors involved confusion between medications 
marketed in similar forms of tablets or capsules such as aspirin 
and potassium chloride. Another hospital in Thailand reported 
this same confusion. To proactively address all potential LASA 
medication errors, consideration of similar names, evaluation 
of potential look-alike appearances, and packaging problems 
are needed.34 The appearance and packaging of the injections 
can also contribute to LASA drug-related errors, which may act 
rapidly and cause various adverse effects.35 Erroneous use of 
these drugs, especially high-alert LASA injections, can result 
in significant damage, such as confusing pairs of medications, 
including Dopamine-Dobutamine, Vitamin K 1 mg-Vitamin K 10 
mg, Norepinephrine-Nicardipine, and Furosemide-Diazepam, 
which have been reported in this study, and others that were 
reported previously.13,36 

Healthcare organizations can reduce the risk of LASA drug-
associated errors and improve patient safety by reorganizing 
shelf storage bins, improving labeling for intravenous 
medications or other dosage forms available in similar 
packaging, adopting revised strategies for selection and 
maintenance of the list of LASA medications to include real-
time reviews of new medications added to the formulary, 
changing contract for altered packaging or drug storage 
system, and promoting multidisciplinary collaboration within 
the system.14,28,37,38 The LASA appearance of drugs also confuses 
patients. Proper management of LASA medications is essential 
to improve patient safety.39 

The results of this study, which relied on a voluntary error-
reporting system, may be considered incomplete allowing 
to the possibility of unreported errors. Some individuals, 
afraid of repercussions or simply unaware of the error that 
occurred, may not have reported errors properly. Therefore, 
the accurate frequency and scope of medication errors were 
possibly underestimated, which is a common limitation in 
voluntary error-reporting systems and has been acknowledged 
in healthcare facilities.40-42 

This is one of the most recent post-marketing studies that 
highlights the medication errors related to LASA drugs. 
Here, we identified types of similarities in LASA medications, 
including similar names, available forms (tablets or pills), and 
packaging that could contribute to medication errors.39 To 
address this issue, stakeholders must recognize the problems 
and work to solve them. For example, the Food and Drug 

Administration plays a significant role in preventing drug 
confusion, reviewing trademarks before marketing, and 
rejecting proposals involving drug names deemed very similar 
to existing ones.43 Regulatory authorities should collaborate 
with the pharmaceutical industry to improve medication 
appearance, labling, and packaging to prevent these errors. 
Additionally, guidelines indicating the proper review of 
products and prevention of medication errors in all drug system 
processes, including prescribing, dispensing, manufacturing, 
and storage42, should be created for the industry. Consensus 
and collaboration among organizations, such as regulators, 
pharmaceutical industries, and other stakeholders are needed 
to create guidelines for pharmaceutical product nomenclature, 
appearance, and packaging. Furthermore, public education 
and awareness of LASA medication errors are essential for 
risk management. Safety practices can be redesigned to help 
healthcare institutions and practitioners minimize medication 
errors associated with LASA drugs.43 Healthcare professionals, 
particularly pharmacists, should implement strict policies to 
prevent LASA medication errors. Further exploration of other 
factors that contribute to LASA medication errors is necessary. 
This LASA drug survey integrated into suitable programs can 
aid in identifying and preventing medication errors occurring 
in hospitals.

CONCLUSIONS
This study revealed that LASA medication errors occurred 
in hospital settings despite the awareness of this issue 
among healthcare professionals. The similarity in names/
pronunciations represented the most frequent similarity among 
the LASA drugs. We identified medication errors belonging to 
category B as the most commonly detected. Furthermore, 
medication errors with adverse effects have been reported. 
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