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Is this pill an antibiotic or a painkiller? Improving the 
identification of oral antibiotics for better use
Annelie A Monnier, Nga T T Do, Kwaku Poku Asante, Samuel Afari-Asiedu, Wasif Ali Khan, Khátia Munguambe, Esperanca Sevene, Toan K Tran, 
Chuc T K Nguyen, Sureeporn Punpuing, F Xavier Gómez-Olivé, H Rogier van Doorn, Céline Caillet, Paul N Newton, Proochista Ariana, 
Heiman F L Wertheim, on behalf of the ABACUS II consortium*

In this Viewpoint, we discuss how the identification of oral antibiotics and their distinction from other commonly 
used medicines can be challenging for consumers, suppliers, and health-care professionals. There is a large variation 
in the names that people use to refer to antibiotics and these often relate to their physical appearance, although 
antibiotics come in many different physical presentations. We also reflect on how the physical appearance of medicine 
influences health care and public health by affecting communication between patients and health-care professionals, 
dispensing , medicine use, and the public understanding of health campaigns. Furthermore, we report expert and 
stakeholder consultations on improving the identification of oral antibiotics and discuss next steps towards a new 
identification system for antibiotics. We propose to use the physical appearance as a tool to support and nudge 
awareness about antibiotics and their responsible use.

Introduction 
Considering the alarming development of antimicrobial 
resistance and the increase of antibiotic consumption 
globally, it is crucial to curb the misuse and overuse of 
antibiotics.

The Antibiotic Access and Use (ABACUS) project was 
initiated in 2017 to explore community-based antibiotic 
access and consumption practices across communities 
in low-income and middle-income countries (LMICs) to 
subsequently inform the design of, and identify targets 
for, community-based interventions aimed to improve 
antibiotic use. The project was conducted in rural 
communities in Africa (ie, South Africa, Ghana, and 
Mozambique) and Asia (ie, Thailand, Viet Nam, and 
Bangladesh). An important ABACUS finding was the 
confusion among medicine suppliers (eg, both formal or 
informal antibiotic suppliers, from pharmacists to street 
vendors) and community members regarding how to 
recognise an antibiotic. In both Africa and Asia, 
antibiotics could be mistaken for different medicines 
such as painkillers.1

Until now, using the physical appearance (defined as 
any physical attributes of a medicine that can be visually 
perceived and identified by consumers or health-care 
providers) of antibiotics remains a relatively unexplored 
strategy to nudge awareness on responsible antibiotic 
use among users and suppliers. Previously, the Red Line 
campaign initiated in 2016 in India mandated a red line 
on the packages of prescription-only medicine including, 
but not limited to, antibiotics. 2 However, implementation 
and awareness about this campaign among the general 
public and health-care professionals seems limited.2 
Several examples of alignment or changes to physical 
appearances to benefit patient safety can be found in the 
medical field, such as the colour coding of bottle caps of 
topical ophthalmic medications in the USA; more details 
on this example and other examples of changes to the 
physical appearances of medication are in the appendix 
(p 1).

In this Viewpoint, we discuss how physical appearance 
influences the ability of consumers, medicine suppliers, 
and health-care professionals to distinguish antibiotics 
from other oral medicines; and how the appearance of 
medicine affects health care and global public health; 
and we report expert and stakeholder consultations 
conducted on improving the identification of oral 
antibiotics. Furthermore, we discuss next steps towards a 
new identification system for antibiotics.

How can (oral) medicine be confusing? 
Medicines that are taken orally have an many names, 
shapes, colours, sizes, and types of packaging. As a result, 
medicines with the same active pharmaceutical ingredient 
(API) can be found with different physical features and 
designs, whereas two medicines with different APIs can 
look the same or very similar. Medicines dispensed as 
capsules are often considered to be antibiotics by 
community members and medicine suppliers,1 despite 
the fact that many antibiotics are not dispensed as capsules 
and, importantly, other classes of medicines (eg, 
painkillers) are commonly sold as capsules (figure A). The 
perception of capsules as antibiotics is also reflected in the 
local names for how people refer to antibiotics. In Viet 
Nam, one of the words used to refer to antibiotics is con 
nhộng, which means capsule. Communities in 
Mozambique also use the word capsule to identify 
antibiotics (appendix p 3). In both Ghana and 
Mozambique, antibiotics are referred to as red and yellow, 
corresponding to two-colour capsules.4,5 Strikingly, red 
and yellow can either corre spond to tetracycline or 
amoxicillin capsules, which are two completely different 
classes of antibiotics (figure A). There is a large diversity 
in how people refer to antibiotics in the six countries 
where the ABACUS project was conducted (appendix p 3). 
Moreover, it is also important to realise that different 
names can be used for the same medicine (ie, the 
international non-proprietary names and the various 
brand names of innovative and generic manufacturers).6,7
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We also observed that community members in 
Viet Nam and Ghana confused antibiotics for analgesics 
(eg, paracetamol or tramadol) or non-steroidal anti-
inflammatory drugs.4,8 Data from the USA and Europe 
also show suboptimal medicine identification and 
confusion among patients and health-care professionals, 
especially in primary and older adult care.9–12 This finding 
suggests that the issue of medicine misidentification is 
of global relevance.9,10

The issue of medicine misidentification should also be 
considered together with the notion of medicine access. 
In most parts of the world—including several European 
countries13—antibiotics can be accessed without a 
prescription and are increasingly purchased on the 
internet.14,15 Furthermore, in many countries, non-
licensed medicine suppliers are common and antibiotics 
can be accessed easily. Of the total mapped suppliers, 
325 (65%) of 502 in Viet Nam, 156 (52%) of 301 in 
Bangladesh, and ten (21%) of 47 in Mozambique operated 
without legal authorisation.1 ABACUS data also indicated 
that a considerable number of medicine suppliers were 
not always aware of the fact that some of the medicines 
that they were dispensing were indeed antibiotics.1 This 
lack of awareness does not seem to be restricted to 

LMICs. In Poland, where furazidin (an antibiotic of the 
same chemical group as nitrofurantoin) is available 
without a prescription, data suggest common use but low 
awareness about furazidin being an antibiotic among 
both health-care professionals and patients.16 In some 
countries, medicines are sold in shop-made syndromic 
drug packages with a mix of various tablets or capsules, 
or both, in unlabelled plastic resealable bags (eg, yaa 
chud in Thailand, which are typically sold to people with 
respiratory symptoms; figure B).3 By mixing different 
medicines, it becomes even harder for users, suppliers, 
and health-care professionals to identify the medicines 
and therefore to know how to use them appropriately. 
Also, antibiotics are known to be commonly stored by 
households in LMICs, which can lead to inappropriate 
medicine use, confusion about medicine identity, and 
medicine mix-ups.17

How does the appearance of medicine affect 
health care and public health?
Using the physical appearance (including colour, 
inscription, shape, or packaging) of medicines is a 
common and intuitive way for patients to discuss their 
medications with health-care professionals,1,10 because 
for many of these patients, medicine names are difficult 
to read, understand, or remember. However, it seems 
unrealistic to expect health-care professionals to know 
what each medicine looks like, especially considering 
the high number of manufacturers and the high 
frequency of changes in appearance of the same APIs 
over time.18 Altogether, the absence of features that 
enable the recognition of medicines is a barrier to 
effective communication between patients, suppliers, 
and health-care professionals about both past and current 
medication use. In turn, a clear understanding of past 
and current antibiotic use is relevant for both good 
clinical and antibiotics stewardship practices.

Medicine appearance is known to affect the process 
of taking the medication (ie, through medication 
identification and memorability, medication handling, 
and swallowability).19 Several studies indicate that 
changing the appearance of a pill affects patient 
compliance. A larger tablet or capsule size is associated 
with increases in patient complaints related to swallowing 
difficulties.20 Changes in pill colour increased the odds of 
discontinuation of anti-epileptic medication.21 In patients 
with cardiovascular disease, the odds of non-compliance 
increased by 34% after a change in pill colour and 
66% after a change in pill shape.18

Medicine misidentification and confusion issues are 
also embedded in the topic of medicines that look similar, 
have similar sounding names, or have shared features 
of product appearance or product packaging (ie, look 
alike, sound alike medications). Look alike, sound alike 
medications are a frequent cause of dispensing errors 
across the globe. Mixing up medicine because of their 
appearance is reported to be common in the community 

Figure: Pictures taken as part of the ABACUS project highlighting that the 
identification of medicines is challenging
(A) Three common capsules sold in Kintampo, Ghana. From left to right the 
capsules are: amoxicillin, tetracycline, and tramadol. Capsules that were referred 
to as red and yellow by the general public and medicine suppliers in several 
countries were found to be either tetracycline or amoxicillin, which are two 
different classes of antibiotic. Tramadol—a painkiller—can be mistaken for an 
antibiotic because it is dispensed as a capsule in settings where patients consider 
capsules to be antibiotics. Pictures taken as part of the ABACUS project in 
November, 2022. (B) Bags of yaa chud (ie, mixture of unknown medicines) sold 
in the Kanchanaburi Health and Demographic Surveillance System area, 
Thailand. Yaa chud are often sold to people with respiratory symptoms and 
contain various unidentifiable medicines. The common practice of yaa chud 
highlights the key issue of medicine identification (ie, which pill is what?). 
Picture taken as part of the ABACUS project in February, 2017.3
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setting in different European countries.9,10 Good estimates 
of the global prevalence and the clinical implications of 
errors caused by look alike, sound alike medications are 
challenging due to heterogeneous definitions and 
measurements used. Moreover, the estimates rely mainly 
on hospital data from high-income countries whereas 
there is scarcity of data from community settings and from 
lower income settings. With the ageing of the global 
population and with the increase of polypharmacy (ie, the 
use of multiple medicines), medication errors due to the 
physical appearance of medicine can be expected to 
increase. Errors related to medicine appearance, unlike 
other forms of medication error (eg, wrong patient or 
wrong route of administration), show that the responsibility 
for medication errors is not restricted to health-care 
professionals (involved with the prescription, dispensing, 
or administration) and patients. Indeed, a broader set of 
stakeholders including the manufacturers, regulators, and 
medicine-naming bodies are involved in this issue.

Addressing the misuse and overuse of antibiotics should 
be an important focus of the medical and public health 
sectors because both the consumption of antibiotics and 
the development of resistance are increasing globally. So 
far, one way to approach this problem is through health 
campaigns to educate the general public on responsible 
antibiotic use. To date, increasing awareness about 
antibiotics and responsible use recommendations remains 
challenging because it requires the understanding of 
several biomedical concepts (eg, what is a bacteria, what is 
an infection, and what resistance means for the patient 
and for the pathogen) that need careful and contextualised 
translation for various languages and cultures. However, 
an important question should be raised: how can 
individuals be properly educated not to use an antibiotic 
for influenza-like illness, if they have not been trained to 
differentiate between an antibiotic and a painkiller and 
recognise antibiotics clearly? Global initiatives to improve 
responsible antibiotic use will not work optimally if the 
antibiotics cannot be recognised easily and linked to public 
health messages. Therefore, improving the potential for 
recognition and identification of antibiotics should 
be seen as a prerequisite to the success of awareness 
campaigns on antibiotics. As we have highlighted, there is 
a large variation in the names that people use to refer to 
antibiotics and these often relate to the physical appearance 
of the antibiotics. The diversity in names and terminologies 
used in the community contrast with the use of the term 
antibiotic in public health messaging, which is therefore 
less likely to be correctly understood. Moreover, the 
absence of features that identify antibiotics also adds to the 
challenges of surveillance of antibiotic use, which is key 
for the implementation of targeted and well informed 
interventions to address antibiotic consumption.22 Being 
able to distinguish between an antibiotic and a painkiller 
requires improving personal health literacy (defined as 
the degree to which individuals have the ability to find, 
understand, and use information and services to inform 

health-related decisions and actions for themselves and 
others)23 and health equity (defined as the absence of 
unfair and avoidable or remediable differences in health 
among socially, economically, demographically, or 
geographically varied populations).24

How is the physical appearance of medicines 
established and regulated?  
There are important distinctions in the drivers of 
a medicine’s physical appearance between patented 
and generic medicines.12 Innovator companies usually 
seek physical differentiation from already marketed 
products whereas generic companies often aim for 
physical resemblance with the brand product. However, 
manufacturers of innovative medicines typically claim 
exclusive ownership of the physical aspects of their 
medicines, including size, shape, colour, texture, aroma, 
and flavour, which is known as trade dress.12 As a result, 
most generic products generally look different from the 
original brands. Moreover, generic medicines can differ 
from each other depending on the manufacturers.

Leading regulatory agencies such as the US Food and 
Drug Administration20 and the European Medicines 
Agency25 recognise that the physical features of oral 
dosage forms affect human medicine consumption and 
can lead to medication errors, especially considering 
generic medicines and their brand name counterparts. 
These agencies have issued guidance for manufacturers 
and recommend aligning sizes between generic products 
and their reference products and designing medicines 
that are easy to swallow (ie, considering shape, size, and 
coating). Indeed, perceived swallowability is an important 
factor that affects patient compliance. Other physical 
characteristics that affect patient consumption include a 
general preference for light and medium colour shades 
over darker ones, high gloss finish or coating, and 
specific shapes (eg, triangles and double arrow marks).26,27 
However, patient preferences could vary between and 
within different target populations (eg, older adults 
and children) and across different geographical and 
cultural settings.19 Medicine colour is a physical feature 
with important marketing benefits to increase brand 
recognition that can trigger certain associations (eg, red, 
yellow, and orange are associated with a stimulant 
effect, whereas green and blue are associated with a 
tranquillising effect)28 in some societies, which in turn 
influences patient consumption. In 2020, the shape 
of a pill was shown to have an effect on the perceived 
benefit of the medicine, bodily sensations, and emotional 
associations with the treatment.29

The packaging of a medicine also plays an important 
role in the identification of oral medicines (including 
tablets and capsules). Two main categories of medicine 
packaging are relevant for patients and health-care 
professionals. Primary packaging components (eg, 
bottles, closures, and blisters) are in direct contact with 
the product, whereas the secondary components are not 
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(eg, aluminium caps and cardboard boxes).30 Regulators 
typically list requirements to be included on the 
packaging of medicines. Key information typically 
includes the name of the medicine, its international 
non-proprietary name, expiry date, batch number, list of 
active pharmaceutical ingredients, and contact details of 
the manufacturers.30

Exploring how to improve the appearance of 
antibiotics: a summary of expert and 
stakeholder consultations
We conducted five online roundtable meetings and 
additional consultations to discuss improving the 

identification of oral antibiotics from 2020 to 2022. A 
total of 58 experts and stakeholders were consulted, 
including pharmacists, policy makers, regulators, public 
health experts, prescribers, nurses, and representatives 
of the pharmaceutical industry (including manufacturers 
and capsule designers). Recruitment of relevant experts 
and stakeholders was achieved through the network of 
the ABACUS II consortium and through snowballing 
(ie, a recruitment technique in which participants are 
asked to assist researchers in identifying other potential 
participants). A full list of participants and more detailed 
information on the methodology are documented in the 
appendix (pp 4–28).

Panel: Summary of the five roundtable discussions on improving the appearance of oral antibiotics

Intended effects
• Address the rise of antimicrobial resistance globally
• Contribute to patient education on responsible antibiotic use 

and patient empowerment and participation in treatment 
decisions; optimise the effect of existing responsible 
antibiotic use campaigns including for communities with 
lower literacy rates (eg, symbol, colour, and shape)

• Reduce self-medication with antibiotics
• Improve awareness about antibiotics among health-care 

workers
• Reduce medication errors (eg, medicines that look alike or 

have similar sounding names)
• Improve communication between physicians and patients 

and guidance of treatment decisions (eg, identify previous 
antibiotic treatments)

• Facilitate identification of falsified antibiotics

Potential barriers
• Data on the burden of the antibiotic misidentification issue 

are scattered across different fields in the scientific literature 
(eg, medication safety, antimicrobial resistance, medicine 
dispensing practices, and medicine quality)

• Costs of implementing a change to the appearance of pills 
or packaging of antibiotics, especially for generic 
manufacturers; even a slight increase in costs could 
potentially negatively affect antibiotic cost and hence 
access

• Need for consensus between the many manufacturers and 
regulators on the exclusive use of any physical feature 
(eg, colour, shape, imprint, symbol or any combination 
of those)

• Chemistry, manufacturin,g and controls aspects to consider 
in relation to stability of medicines

• The use of colours could be a potential source of confusion 
(eg, for people who are colour blind)

• Many cultural and socioeconomic factors influence antibiotic 
consumption behaviours and thus an improved ability to 
recognise and identify antibiotics could also lead to increase 
in demand and consumption

• Misuse of physical features by criminal organisations 
(eg, falsified medicines)

Potential facilitators
• The right financial incentives might be instrumental for the 

manufacturers in place to support a transition to the new 
proposed labelling and identification system

• Lessons learned from labelling initiatives in the medical field 
(eg, the eye drop colour code chart in the USA and the Red 
Line campaign for prescription medicines in India) and in 
other fields (eg, the Forest Stewardship Council symbol and 
the tobacco and alcohol industries)

• Early involvement of regulators and the pharmaceutical 
industry for support and input

• Global and regional regulatory harmonisation on a new 
identification system for antibiotics

• Support from laws and regulations and robust policies 
reinforcement

• Antimicrobial resistance recognised as a global public health 
priority

Suggested approaches
• Improved labelling or identification features should be paired 

with other patient education measures on health literacy 
(ie, improved labelling or identification should not be a 
stand-alone strategy)

• Align labelling or identification system with ongoing 
antimicrobial resistance awareness messaging

• Start small (eg, a prioritisation of the most commonly used 
antibiotics or newly developed antibiotics and first target the 
packaging and gradually move to targeting the individual pills)

• Include some simple responsible antibiotic use messaging 
(eg, discouraging self-medication or use for upper respiratory 
tract symptoms) in the labelling or identification system

• Combine any physical feature with a QR code providing 
details and information on the manufacturing process (to 
hinder falsification)

• Consider applicability of the labelling or identification system 
for antibiotics in general and antibiotics containing feed 
used for animals

• Collaboration with ongoing developments, (eg, track and 
trace systems, barcodes, and QR codes)

 • Contextualised approach considering local cultural and social 
conditions to facilitate implementation
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These five discussions focused on the intended effects 
of improving the identification of oral antibiotics; the 
facilitators and barriers to achieving this improvement; 
and the proposed ways forward (panel). Being able to 
distinguish antibiotics from other commonly sold 
medicines (eg, painkillers) was broadly recognised as an 
important public health objective among the consulted 
experts and stakeholders. The issue of misidentification of 
antibiotics was also largely recognised as a global problem 
rather than only being restricted to lower income settings. 
There are many examples of confusion surrounding the 
misidentification of medicines  discussed in older adult 
care and primary care in higher income countries where 
polypharmacy is widespread.

An important challenge to consider in the design of a 
new identification system for antibiotics is to avoid 
different classes of oral antibiotics looking too similar. 
Indeed, the identification system should allow for 
sufficient visible distinctions between different types of 
antibiotics to avoid confusion and mix-ups, and to avoid 
the suggestion that the medicines are the same or 
interchangeable.

It was also recommended that the antibiotic 
identification system should be combined with some 
clear and simple responsible antibiotic use messaging. 
Furthermore, the system should be introduced and 
implemented alongside robust public health campaigns 
to increase understanding of the system (panel).

During the expert and stakeholder discussions, 
inappropriate antibiotic use was highlighted as a complex 
and multifactorial problem that could not be solely solved 
by modifying the appearance of antibiotics. Instead, 
improving the identification of antibiotics should be seen 
as a complementary strategy alongside many other 
efforts to improve responsible antibiotic use and thereby 
preserve their effectiveness for the future. Examples 
include efforts to reinforce existing regulations, improve 
access to high quality public health care, enhance health 
literacy, and implement stewardship practices.

It is important to also consider the following main 
risks that are associated with the use of an identification 
system for antibiotics: first, costs of implementing a 
change to appearance of pills or packaging of antibiotics, 
especially for generic manufacturers. Indeed, even a 
slight increase in costs could potentially negatively affect 
antibiotic cost and hence antibiotic access for patients in 
need of them; second, improved ability to recognise and 
identify antibiotics could lead to increase in demand and 
consumption by community members, which further 
leads to inappropriate use and thus contributes to 
antimicrobial resistance; and third, the identification 
features could potentially be replicated by falsified 
medicine suppliers.

Next steps should involve working with regulators to 
explore ways to improve identification and recognition of 
antibiotics and to reduce the many different physical 
presentations of antibiotics. In the meantime, we 

advocate for more awareness of the topic of antibiotic 
recognition and identification in future research 
including studies exploring medicine access and use 
practices but also studies evaluating responsible medicine 
or antibiotic use campaigns, medication errors, and 
dispensing practices, and patient compliance studies.

Conclusion
With the alarming antimicrobial resistance developments 
and increasing antibiotic consumption, the paucity of 
patient-friendly identification systems for medicine classes 
poses a major health concern that needs to be mitigated in 
both low-income and high-income settings. Global 
initiatives to improve responsible antibiotic use will not 
work optimally if the medicine cannot be recognised easily 
and linked to public health messages. We propose the use 
of physical appearance tools to improve the identification 
of oral antibiotics and distinction from other commonly 
sold medicines such as painkillers. The use of these tools 
would contribute to the overarching aim of increasing 
awareness of responsible antibiotic use among health-care 
profes sionals, medicine suppliers, and community 
members. More research is being done by the ABACUS 
team to shed light on this topic.
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