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Recent evidence suggests confusion among heal thcare providers,  medicine
suppl iers and community members regarding how to recognise an ant ib iot ic,
in which ant ib iot ics are commonly mistaken for other medicines such as
painki l lers.  The aim of  th is work was to explore the v iews and opinions of
heal thcare providers and (publ ic)  heal th researchers on the ident i f icat ion of
ant ib iot ics and the harmonisat ion of  their  appearance. A web-based
quest ionnaire was designed and disseminated through the ABACUS I I
network.

The quest ionnaire data suggests that  about hal f  of  heal thcare providers,
heal th care researchers and medicine suppl iers exper ienced di f f icul t ies in
ident i fy ing ant ib iot ics and discr iminat ing them from other commonly used
medicines. Most part ic ipants agreed that standardis ing the physical
appearance of  ant ib iot ics could help improve their  recogni t ion and benef i t
pat ient  safety.

The data also suggests that  not al l  prescr ibers had awareness of  how oral
ant ib iot ics look l ike.  The data conf i rms that there was not a speci f ic  physical
feature that  makes i t  easy to ident i fy ant ib iot ics.  From the data,  ant ib iot ics
came in as many di f ferent physical  presentat ions:  var ious colours and sizes
being associated with oral  ant ib iot ics across di f ferent countr ies.  The main
physical  features used by part ic ipants to ident i fy ant ib iot ics at  the uni t  level
are the dosage form, pi l l  colour and pi l l  s ize.

More research using more robust research methods is needed to assess the
extent of  the problem of ant ib iot ic ident i f icat ion among di f ferent stakeholder
groups (heal thcare providers,  medicine suppl iers and communit ies) to
ident i fy opportuni t ies for  improvement.
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Antimicrobial  resistance has been l is ted in the top 10 global  publ ic heal th
threats by the WHO [1] ,  wi th the highest burden in low-resource heal th
systems [2] .  The emergence of  AMR br ings about several  consequences,
including ant ib iot ic t reatment fa i lure,  prolonged i l lness and hospi ta l  stay,
higher f inancial  burden, and increased mortal i ty [1] .  he main dr ivers of  AMR
are the overuse and misuse of  ant ib iot ics [1] ,  especial ly in low-middle-
income countr ies (LMICs) where ant ib iot ics are easi ly accessed by both
heal thcare providers (HCPs) and community members.  

.

Confusion about ant ib iot ics recogni t ion could be a barr ier  to ef fect ive
communicat ions between pat ients and HCPs about past and current
medicat ion use. In addi t ion,  i t  could hinder the impact of  responsible
ant ib iot ic use in i t iat ives as these wi l l  not  work opt imal ly i f  the medicine
cannot be recognised easi ly and l inked to the publ ic heal th messages.

The Ant iBiot ic Access and Use (ABACUS) project  explored ant ib iot ic uses
and access pract ices across rural  communit ies in s ix LMICs in Asia and
Afr ica [3,4] .  An important ABACUS f inding was the confusion among
healthcare providers and community members regarding how to recognise an
ant ib iot ic and that ant ib iot ics are commonly mistaken for other medicines
such as painki l lers [3] .  For example,  communit ies in Vietnam, Ghana, and
Mozambique of ten associated ant ib iot ics wi th capsules.  This can lead to
confusion as many other medicine classes are sold as capsules as wel l .
European studies conf i rm subopt imal medicine ident i f icat ion and confusion
by pat ients [5-7] .

The ABACUS I I  project  (2020-2023) aimed to invest igate the idea of
improving the ident i f icat ion of  ant ib iot ics to faci l i tate ident i f icat ion for
heal thcare providers and community.

The aim of this work was to explore the views and opinions of
healthcare providers and (public) health researchers on the
identif ication of antibiotics and the harmonisation of their
appearance.
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A web-based quest ionnaire was designed to explore the v iews and
opinions of  stakeholders besides community members on the
ident i f icat ion of  ant ib iot ics and the harmonisat ion of  their  appearance.
The quest ionnaire was designed to take about 5 min to f i l l  in and
contained both c losed and open quest ions (Appendix 1).  The choice for
this pragmatic study design should be considered in the context  of  the
f i rst  month of  the SARS-CoV-2 pandemic in 2020.

A br ief  quest ionnaire was designed in Engl ish in SurveyMonkey (Palo
Alto,  Uni ted-States) and consisted of  several  topics.  First ,  some basic
demographic data was col lected. Other topics included whether
part ic ipants exper ience di f f icul t ies in recognis ing and discr iminat ing
ant ib iot ics f rom other oral  drugs. Also,  speci f ic  physical  appearance
features associated with ant ib iot ics (e.g. ,  speci f ic  shape, colour,  s ize or
packaging) were explored. Final ly,  part ic ipants were asked whether
introducing a standardised appearance of  oral  ant ib iot ics would enable
better recogni t ion and prescr ipt ion by heal th care providers,  faci l i tate
appropr iate ant ib iot ic use, and improve pat ient  safety.  An overview of  the
quest ionnaire quest ions is shown in Appendix 1.

The quest ionnaire was disseminated by emai l  and social  media (e.g. ,
l inked in and twi t ter)  through the internat ional  network of  the ABACUS I I
researchers.  The quest ionnaire was also shared to members of  the
ESCMID Study Group for Ant ib iot ic Pol ic ies (ESGAP), the Internat ional
Society of  Ant imicrobial  Chemotherapy and The French Infect ious
Diseases Society (SPILF).

The data was col lected in September and October 2020.

Al l  part ic ipants were informed about the aim of  the study and the purpose
of data col lect ion.  Formal ethical  approval  f rom a medical  ethical
commit tee was not required for th is research in the Nether lands since i t
d id not subject  part ic ipants to any medical  t reatment or impose any
speci f ic  ru les of  conduct on part ic ipants.

Quest ionnaire data were analysed using descr ipt ive stat ist ics and
thematic analysis was appl ied to the answers of  the open quest ions.
Incomplete quest ionnaires were excluded.



R E S U L T S

0 4

In total ,  there were 247 part ic ipants.  More than hal f  of
them were heal thcare professionals that  prescr ibe
medicine (52.6%), fo l lowed by heal th researchers
(29.6%), suppl iers or sel lers of  medicine (6.5%),
heal thcare professionals that  do not prescr ibe
medicine (6.9%), and others ( incl .  managers working
in heal thcare and staf f  members of  publ ic heal th
and/or regulatory agencies) (4.4%). More detai ls are
shown in Appendix 2.

One hal f  of  the part ic ipants came from high- income
countr ies (50.4%) and the other hal f  form low-to-
middle- income countr ies (49.6%).

D E M O G R A P H I C
D A T A

I D E N T I F I C A T I O N
O F  A N T I B I O T I C S

Always Frequently Occasionally
Not applicable Rarely Never

0% 25% 50% 75% 100%

Difficulties in identifying the dosage form 

Difficulties in identifying the packaging 

F i g u r e  1  |  E x p e r i e n c e  w i t h  r e c o g n i s i n g  a n d  i d e n t i f y i n g  o r a l  a n t i b i o t i c s

Part ic ipants exper ienced more di f f icul t ies in
recognis ing and ident i fy ing the indiv idual  dosage
form (48%) than the packaging (38%) of  ant ib iot ics
from other medicines (Figure 1).
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I D E N T I F I C A T I O N
O F  A N T I B I O T I C S

( C O N T I N U E D )

The most f requent ly reported physical  feature which
was used to ident i fy medicine was the medicine’s
dosage form (18%). Twenty-two part ic ipants
speci f ical ly reported associat ing ant ib iot ics wi th 
 capsules and 15 part ic ipants wi th tablets.  Next,
colour(s)  or  colour combinat ions (16%), s ize (12%)
and shape of  the dosage form (9%) were also
associated with oral  ant ib iot ics (Figure 2).

Yes Not applicable No

0% 25% 50% 75% 100%

Dosage form 

Colour(s) 

Dosage forms' size 

Dosage forms' shape 

Container(s) or packaging(s) 

Other features 

Blister pack feature(s) 

Drug box feature(s) 

F i g u r e  2  |  P h y s i c a l  a p p e a r a n c e  f e a t u r e s  f r e q u e n t l y  a s s o c i a t e d  w i t h
o r a l  a n t i b i o t i c s

Interest ingly,  mult ip les colours were associated by part ic ipants wi th oral
ant ib iot ics across di f ferent parts of  the wor ld.  Both a s ingle colour and a
broad scale of  combinat ions of  two colours were reported by part ic ipants
(Table 1).
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Associated colors Specif ic Active Pharmaceutical Ingredient (API)  are
specif ied when reported by the participants

Single color

White metronidazole (South Afr ica),  azi t romicin (Mozambique)

Yel low metronidazole (South Afr ica,  Mozambique)

Red ri fampicin (France)

Purple/v io let r i fadine (France),  c l indamycin (France)  

Green doxycl ine (Uni ted Republ ic of  Tanzania)

Blue azi thromycin (Slovenia)

Combination of colors

Black-purple ampici l l in,  c loxaci l l in (Niger ia)

Black-green l ibr ium (Ghana)

Black-pink f lumox (Myanmar)

Blue-green ---

Yel low-blue ---

Yel low-red
tetracycl ine (Ghana),  ampiclox (South Afr ica),

amoxic i l l in (Mozambique)

Yel low-green tetracycl in (South Afr ica)

0 6

I D E N T I F I C A T I O N
O F  A N T I B I O T I C S

( C O N T I N U E D )

The most f requent ly associated colours were white
tablets and yel low-red capsules.  One act ive
pharmaceut ical  ingredient (API)  was reported to be
avai lable in di f ferent colours and colours
combinat ions:  ampici l l in c loxaci l l in capsules are
avai lable in black-purple in Niger ia and yel low-red in
South Afr ica;  amoxic i l l in is avai lable in black-pink
capsules in Myanmar and yel low-red in Mozambique.

T a b l e  1 |  O v e r v i e w  o f  c o l o u r s  o r  c o m b i n a t i o n  o f  c o l o u r s  t h a t
p a r t i c i p a n t s  a s s o c i a t e d  w i t h  o r a l  a n t i b i o t i c s
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Associated colors Specif ic Active Pharmaceutical Ingredient (API)  are
specif ied when reported by the participants

Red-white ---

Red-black ampici l l in (Ghana)

Red-blue ---

T a b l e  1  ( c o n t i n u e d )

L e g e n d :  " - - - "  n o t  s p e c i f i e d

About 70% part ic ipants (strongly)  agreed that a
standardised appearance of  ant ib iot ics should
improve their  recogni t ion and pat ient  safety.  About
two thirds of  the respondents (strongly)  agreed that
a standardised appearance of  ant ib iot ics would
improve appropr iate ant ib iot ic use and about hal f
agreed that i t  could also improve ant ib iot ic
prescr ipt ion.

S T A N D A R D I S A T I O N
O F  A P P E A R A N C E
O F  A N T I B I O T I C S

Strongly agree Agree Neutral
I do not know Disagree

Strongly disagree

0% 25% 50% 75% 100%

Improve antibiotics recognition 

Improve patients safety 

Facilitate appropriate antibiotic use 

Improve appropriate antibiotics prescription 

F i g u r e  3  |  O p i n i o n s  o n  t h e  b e n e f i t s  o f  a  s t a n d a r d i s e  a p p e a r a n c e  o f
o r a l  a n t i b i o t i c s
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Part ic ipants shared their  opinions on the idea of
improving the ident i f icat ion of  ant ib iot ics by
introducing a system to standardise their
appearance. Several  part ic ipants were in favour of
such approach whi le others warned for some
potent ia l  chal lenges. I l lustrat ive quotes are shown in
Table 2.

Part ic ipants had di f ferent v iews on the ways forward
for an ident i f icat ion system. Certain part ic ipants
favoured an approach focusing on the indiv idual
dosage form, whereas others focused on the
packaging. For instance, on the indiv idual  dosage
forms or pi l l  level ,  suggest ions for  a universal  colour
coding system, a universal  impr int  code to be
stamped on the pi l ls ,  or  wr i t ing dosage on the pi l ls
were made. Proposals for  a standardised packaging
included insert ing a warning message on the
packaging or imprint ing a special  s ign for
ant ib iot ics.

Part ic ipants also highl ighted the need to address
responsible medicine use ( incl .  educat ion and
training, c lear instruct ion on usage) and responsible
dispensing pract ices aspects ( incl .  educat ion and
training of  d ispensers,  d ispensing the exact number
of pi l ls  and separate dispensing of  ant ib iot ics f rom
other medicines) into account.

Interest ingly,  several  part ic ipants highl ighted the
lack of  awareness of  the physical  appearance of
ant ib iot ics in prescr ibers.

0 8

S T A N D A R D I S A T I O N
O F  A P P E A R A N C E
O F  A N T I B I O T I C S
( C O N T I N U E D )

H E A L T H  R E S E A R C H E R
-  G H A N A
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Theme Quotes

Opinions
towards a

standardised
physical

appearance of
ant ib iot ics

“Harmonisat ion of  ant ib iot ics should be encouraged”  – Heal th researcher,
Ghana

“Appearance of  oral  ant ib iot ics should be di f ferent than other medicines”  –
Health researcher,  Bangladesh 

“ I  suggest the harmonisat ion of  oral  ant ib iot ic based on the recent
evidence publ ished (community knowledge and awareness of  ant ib iot ics)
on LMIC”  – Heal th researcher,  Mozambique

“Li t igat ion could be an issue i f  (e.g.  a l l  amoxic i l l in become yel low-red
capsules) as th is would be l ike t ry ing to mimic the appearance of  the
or ig inator”  Non-prescr iber,  Malta

Suggest ions for
a standardised

physical
appearance of

ant ib iot ics

“Focus should be on the pi l l  i tsel f  rather than packaging or bl ister only due
to the fact  that  in LMIC medicat ions are of ten sold/provided out of  their
or ig inal  packaging” – Suppl ier /sel ler  of  ant ib iot ics,  USA

“ I  am not sure i t  is  feasible to standardise the appearance of  the pi l ls .
Including a speci f ic  logo for ant ib iot ics on the package and the bl ister
might however be feasible”  – Heal thcare professional  that  prescr ibes
medicine, France

“ I t  should have some special  s igns imprinted in the box to indicate that  the
drug is ant ib iot ic and should be used as prescr ibed by doctors…”  –
Healthcare professional  that  does not prescr ibe medicine, Vietnam 

“Universal  colour coding of  ant ib iot ics in order to recognise them even i f
they are not manufactured in the country of  use” – Suppl ier /sel ler  of
ant ib iot ics,  Niger ia

“Need universal  g lobal  impr int  code so providers and pat ients can easi ly
ident i fy pi l ls  not  just  on shape, color,  packaging but rather the code
stamped on the pi l l ”  – Heal thcare professional  that  prescr ibes medicine,
USA

“Wri t ing dosage on the tablets”  – Heal th researcher,  Kenya

0 9

T a b l e  2  |  Q u o t e s  e x t r a c t e d  f r o m  p a r t i c i p a n t ’ s  a n s w e r s  t o  o p e n  e n d e d
q u e s t i o n s  i n  o n  t h e  t o p i c  o f  s t a n d a r d i s i n g  t h e  a p p e a r a n c e  o f  o r a l
a n t i b i o t i c s
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Theme Quotes

Responsible
medicine use

pract ices

“Standardised appearance should be accompanied by t ra ining and
sensi t isat ion on appropr iate use”  – Heal th researcher,  Mozambique

“ I  th ink that  a warning message due to inappropr iate use in the packaging
ment ioning resistance would be a great idea” – Health researcher,  Sweden

“…for the aim of  ant imicrobial  stewardship i t  is  more important to apply a
speci f ic  s ign on the f lacon/the package and to include a c lear short
instruct ion about the way of  usage, the strong necessi ty to fo l low the
physic ian'  prescr ipt ion (especial ly the t imely administrat ion);  to return to
pharmacy the remaining capsules/ tablets af ter  the therapy”  – Heal thcare
professional  that  does not prescr ibe medicine, Bulgar ia 

Responsible
medicine

dispensing
pract ices

“The number of  p i l ls  g iven to the pat ient  should be exact ly the quant i ty that
he needs to complete the prescr ibed treatment”  – Healthcare professional
that  prescr ibes medicine, France

“ I  th ink more than just  appearance of  drugs, prescr ibers and pat ients
should be educated on proper ant ib iot ic use”  – Heal thcare professional  that
prescr ibes medicine, Slovenia

“Ant ib iot ics should not be del ivered in bl isters together wi th other
medicines, but separately,  to make ident i f icat ion easier”  – Healthcare
professional  that  prescr ibes medicine, France

Lack of
awareness on

physical
appearance of
medicines by

heal thcare
providers 

“ I  prescr ibe ant ib iot ics,  but  I  hardly ever see them”  – Heal thcare
professional  that  prescr ibes medicine, France

“There are too many kinds of  ant ib iot ics wi th di f ferent formats that  I  th ink
no one can know and recognise them al l ”  – Heal th researcher,  Vietnam

“ I  hardly ever see the packaging, I  prescr ibe i t ,  but  then i t  is  del ivered by
the pharmacy and the nurses give i t  to the pat ient .  I  usual ly don' t  see i t ”  –
Healthcare professional  that  prescr ibes medicine, the Nether lands

“Don’ t  see why i t  [=changing the appearance of  ant ib iot ics]  would change
prescr ib ing behaviour -  most people who prescr ibe have nothing to do with
dispensing the medicat ion and couldn’ t  p ick an ant ib iot ic out of  a l ine up”  –
Health researcher,  South Afr ica

1 0

T a b l e  2  ( c o n t i n u e d )
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This data suggests that  about hal f  of  heal thcare providers,  heal th care
researchers and medicine suppl iers exper ience di f f icul t ies in ident i fy ing
ant ib iot ics and discr iminat ing them from other commonly used medicine.
Most part ic ipants agreed that standardis ing the physical  appearance of
ant ib iot ics could help improve their  recogni t ion and benef i t  pat ient  safety.
The data also suggest that  not al l  prescr ibe have awareness of  how oral
ant ib iot ic look l ike.

The data conf i rms that there is not a speci f ic  physical  feature that  makes i t
easy to ident i fy ant ib iot ics.  The data also suggests that  ant ib iot ics come in
many di f ferent physical  presentat ions wi th many di f ferent colours and sizes
being associated with oral  ant ib iot ics across di f ferent countr ies.

The main physical  features used by part ic ipants to ident i fy ant ib iot ics at  the
uni t  level  are the dosage form, pi l l  colour and pi l l  s ize.

The resul ts of  th is survey were used to guide stakeholder and expert
consul tat ions conducted by the ABACUS I I  project  conducted between 2020
and 2022. General isabi l i ty  of  the study f indings is l imi ted by i ts pragmatic
design. More research using more robust research methods is needed to
assess the extent of  the problem of ant ib iot ic ident i f icat ion among di f ferent
stakeholder groups (heal thcare providers,  medicine suppl iers and
communit ies) and ident i fy opportuni t ies for  improvement.

The ABACUS I I  consort ium is conduct ing an internat ional  qual i tat ive study to
explore the potent ia l  impact of /and obstacles to improving the ident i f icat ion
of ant ib iot ics using a physical  appearance feature.  The study involves
indiv idual  in-depth interviews and focus group discussions with ( formal and
informal)  medicine dispensers and community members in Afr ica (South
Afr ica,  Ghana, Mozambique) and Asia (Thai land, Vietnam, Bangladesh).
Data col lect ion is ongoing, and resul ts are expected later in 2023.
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Demographic data Percentage

Profession

Healthcare professional that prescribes medicine 52.6%

Healthcare professional that does not prescribe medicine 6.9%

Health researcher 29.6%

Suppliers or seller of antibiotics 6.5%

Others* 4.4%

Sex

Female 52.8%

Male 42.7%

Age group

18-24 1.6%

25-34 40.7%

35-44 27.2%

45-54 17.5%

55-64 8.5%

65+ 4.5%

Countries by income level**

High income 50.4%

Low to middle income 49.6%

Working area

Urban 77.2%

Suburban 10.2%

Rural 10.6%

Others*** 2%

1 2

A P P E N D I X  1 :
Q U E S T I O N N A I R E
D E S I G N

Experience(s) wi th recognis ing and ident i fy ing ant ib iot ics f rom
other oral  medicine. 
Associat ion(s) of  speci f ic  physical  appearance features of
ant ib iot ics (e.g. ,  speci f ic  shape, color,  s ize or packaging) for
ident i f icat ion.

The quest ionnaire was div ided into three main parts:
Part  1:  Basic demographic data.
Part  2:  Ident i f icat ion of  oral  ant ib iot ics.

Part  3:  Opinions on whether introducing a standardised appearance
of oral  ant ib iot ics would enable better recogni t ion and prescr ipt ion.

*Other professions included
managers working in heal thcare ( i .e. ,
heal thcare provider manager,  heal th
informat ion manager) and staf f
members of  publ ic heal th and/or
regulatory agencies ( i .e. ,  medicine
regulators,  regulators af fa i rs,  drug
qual i ty control  tester,  survei l lance
off ice).

**The classi f icat ion of  countr ies by
income level  was based on The
World Bank 2021-2022 classi f icat ion. 

***Other working area: part ic ipant
work in more than one the above-
ment ioned area.

A P P E N D I X  2 :
D E M O G R A P H I C

S U M M A R Y  O F  T H E
P A R T I C I P A N T S
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