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ABSTRACT
B.ckgroutrd: The topic of atibiodc prescription and antimicrobial resistance is an irltegral pan of the Indian medical
undergraduate curriculun; however, the oewly passed-out medical interns find it diffi.cult to prescribe the appropriate
antibiotics when they praclicc. The impact of tcar:hing about iortirnicrobial rcsistancc and antibioiic usc in mcrlieal
colleges still remaim uncutain.
Alm: This study aims to asscss the knowledge, attitudc, and lcvel of fneparedness regarding antibiotic use and
antiaicrobi8l resistance among medical intems from a teaching hospiral in Kerala, India.
Mcttodr: This qucstionnaire-based study evaluated the knowledge, attitude, and level ofprsparedn€ss among medical
iotsroc toward antibiotic usc and antinricrobial rcsisbnce. Thc asscs$[ent iocludcd 20 knowledge questioos (max
score: 26), five anihrde questions (max score: 5), and eighr preparedness questions (max score: 8)- A passing score of
6Pz'o was set for each cat€gory with s{ores belou' this threshold considered as poor performaace. Participants included
medical interns ftom thc 201E batch, wtto were r€aring the etrd oftheir intEmship, and those ftom the 2019 batch, who
hadjust startcd their l-year intemship. This study *'as done fiom June to October 2024.
Rcsults: The study involved 85 medical intems (43 liom the 2018 batch aod 42 from thc 2019 bstch). It was observ€d
that 98.8% (a : 84) htems displayed good general kaowledge about antibiotics, but with regard to specific topics, only
44.7% (n : 38) intcrns showed good knowledge about antibiotic resistance artd only 47- lllo (z = 40) intcms showed
goorl knowledge about clinical scenarios. The ovcrall krowledge score showed that 70.6V. (a = 60) of intems have
good knowlcdgc rcgarding artibiotic usc. With rcgards to ovcrall attitudq 94.1% (r : 80) ofthc intcms displaycd a
good attimd€. ln tems of pr@arcdness, 55.30/, (n - 47) of iotems displryed a good lwel of prepare&ress Io use ard
prescribe aatibiorics. Both baiches showcd similar knowledge (69.8% for 2018 and 71.4Y, for 2019) and attihrd!
scorcs (90.77o and 97.6010). With regard to the level of preparedness, tbe 2018 ba&h showed a staGtically signifi€a
good lcvel ofpreparedne$s iD using and Fescribing antibiotics comFred to rhe 201 9 batch (74-4Yo and35.7Y.,V]ca1ue
= 0.0001).
Couciusion: Thc study shows that the medical intems have a good theoretical krqlr,ledge and undsrstanding of
aotibiotics, 6ut the study also emphasizes the importancc of training intems with regard 10 attitude and practice toward
antibiotic use and antimicrobial resistance. This study also reveals thc imponance of bedside teaching and l -year
intcrnship in improving the tevcl ofpreparedness towsld antibiotic use among medical intcms.
Keywords: Knowledgc, auitudc. level of preparedness. antimicrobial rcsistance, medical interns.

Introductlor
According to fte World Healft Orgalisatioa. AMR
contribues to at least 700,000 dealhs globally (Dadgoshr
2019; Murray et a/., 2022; Naghavi et o1.,2024).Al,,tlF.
resourccs analysis revealcd thar AMR could lead to an
economic loss of trilliols by 2050 Erough causes such
as healthcare, productivity and !-.de, and food security.
AMR complicales the effectivsness ofmanaging dayJo-
day infeaions with discases such as paetmotria, UTI,
and sepsis (Inoue 20191 Grant ard Saux 2021; Abbott
et al., 2O23; Fcrdinand e, ol., 2O23; Tunnz et al.,

2024). Acco.ding to tle Csnrre for friseasc Dynamicq
Economics & Policy estimate for 2015, AMR will cause
2 million deaths per year by 2050 to India besides sepcis
killing or.cr 50,00O res'boms in the sarnc year @xit
et al.,2Ol9; Ktba er a1.,2022; Ahmed et at.,2024).
India is ranked highly in the global list of resislarce to
antimicrobial agents tiat arc used in both human aud
fnod animals (Taneja and Sharma 2019; Bhoria 2024;
F,anaet a1.,2024).lrdia is ranked highly in the global list
ofresistance to a[timicrobial agflts that arE used in boft
human and food animal s and as per Kerala Govsm ment's
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stmt€gic ptan for fighting AMR called Kerala Antibiodc
Rdistance Strategic Action Plan (Nambiar 2020; Barik
et a1.,2023),Kerala will be the first stale &o have AMR
comnitt€€s in all l9l block panchayats to build up
AMR litcraay in grassaoots. Thc stuidardization and
the guidelines of the worki$g of the btock-level AMR
conrmittees are poblished by 0rc Kerala goveurmeut and
all rhc hospitals will bccome 'antr-biotic smart'(Mathew
er a1.,2024; R^j\ et a1.,2A21r.
In hdian medical schools, even though there are multiple
te""hing sessions on antibiotic pr€scription and r.sisranc!
as pan of the phase II competency$ased medical
education curiculum. thc attiurde and practice toward
antibiotic use and resistarrc€ s€em pooi and requi-re
signifcarf irprovement which was described in the
cross-scctional strdy con&rctcd by Cr4fta et o/, (20i9)
that included 103 medical colleges distributed acrnss 22

strie{ of India" in which the majoity of the data came
from drc cenkal aad northem states oflndia (Gupta er al ,

2019) with very limited infomation Aom thc southern
states such as Kerala- Hence, our stuiy frqm Kerala,
India would be of great I€lel ance. Th€ objecrives of this
shrdy ar€ to evaluate rhe knowledge, attitude. and levcl
of preparedness about aatibiotic use aud antimiqobial
r€sishnce ammg medical interns doing thcir I -year
ctrrpulsory roratory intqnship after ampl*irg their
urdcr8fadEt€ education, which is a prercquisite to
becone a rcgistered mediczl practitioner in lndia-

Method3
A cross-sectiooal study was conducted amoug rnedical
irterns to evatuate hovdedge, anitude, and level of
prparcdness about antihiotic use atrd antimicrobial
resistarrce using an online questionnaire plvm as a

Ooogle Fonn, which was developed by Lubwama et
a/. (2021) The Google Form was set up in a $ray that
only one response was allowed from a particular ernail
to essulc that multiplE aftempts wEre not made by the
palticipants. This insfi.mert has 20 questions about
kaowlcdgc with a total score of 26; five gucstions oa
attiodc with a total score of 5 and cight questons about
lel'el ofpreparedness, which has a total score of 8. The
passing criterion was set at 607o for each para eter,
i.e., knowlefue, attitude. and level of preparedness.
With scorcs bclow 60%, thc candidatc was dccrncd to
have poor score and scorc equal to ald aborE 6070 was
considered as good score within each parameter. At the
time ofrequitnent for this study. we had two batches of
intsms (201E batch aod 2019 batch) l0O iD each b6tch
doing the intemship in our medical school. The 2018
balch was aboul to complete thci! I -year compulsory
iutemslrip within a mon&, and conhary b this, the 2019
batch just joined ahc inte.nship in less than a month.
Thereforc, the 2018 batch has had extersivc bedside
traidng in various clinical departnetrts of about 10-l I
months and the 2019 batch was new to this intemship
with very limited training. This study was done from
\ne 2O24 to Octobsr 2024. We followed a rmiversal

sampling, as we wanted to hclud€ all the intems who
were willing to panicipat€ in this shrdy as we had only
a total of 200 intems from both batches. This study
was coDducted in a refiiary care teacbing hospial and
was approved by the Insdtutiooal Ethics Committee
with the approval tr.,,ldJtber; 2O|EC|24/AIMS-24 datcd
01 .05.2024.
Srttisticol cncl$it
Thc analysis was donc using IBM SPSS version 23
(Armonk, NY: IBM Corp). Mean rSD (standard
dcviation) was calculared for age and frr4uency taken
for agc, gender, and ycar of enrolmcflt. Knowtcdge,
attitude, and preparedness scores vr'ere analyzed as
descripive statistics ard thc comparison betwecn the
2018 and 2019 batche.s was analyzed using Fisher's
exact test for knowiedge and altitude. while the chi-
squnre test was corNidered for comparing preparedness
to find the associatior b€twe6 batch (or internship
haining) and prepare&rcss. A p-value < 0.05 was
cotrsidgled signifi carlt.

Results

A total of 85 inerns (r : 43) fim the 2018 batcb md
(z = 42) from the 2019 batch participted in this study
out ofa total of200 intsms who v/erc doing intsmship at
the rime ofthis study. The otal age grorp ofpafiiciparts
ranged betweo 23 al.d 26 years, of which 75.3% (n
= 64) were females and 24.1Ye (n = 2l) wcrc malcs.
The rcsults abow knowledgc of antibiotics, resistance,
clinical sccnarios, arrd overall kno*{edgc score are
depicted il1 Figure l. It $as observed that 98.8% (r:
E4) intems displayed good gereral knowledge about
amibiotics, but with rcgard to specific topics, ooly
44;7"/. (n = 3E\ ifiems showed good knowledge about
atrtibiotia resistaDce and only 47.1% (, = 40) interns
showed gmd knowhdge about clhical scendios, It is a
cause of coDcem lo se e that 55.3Y. (a = 47) ard 52.9/o (n
= 45) intems displayed poor knowledge abrut antibiotic
resistance and in ctinical scemrios, respecti\Ely. The
ovenll knowledgc scqre showed dlat 70.6% (n = 60)
of intcms have good knowledge and 29.4% (z = 25) of
intems hav€ poor knowledge regardirg aatibiotic use.
The resuks on aftitude and perception on anribiotic use
arc depicted in Figure 2. With regard to overall attitude,
94.19i' (n = 80) of .intcms displaycd a good atrituds,
whilc 5.9/" (r = 5) of iotems displayed poor aniurde.
However, with regard to specific attitLrde about over-the-
counter use of antibiotics without presciption and use
of leftover antibiotics, 43.syo (n = 3'7) ud 31.6Yo (n =
32) of intertrs' rcspectively, showed poor anio&. With
regard to the lwel ofprepare&ress, as shown in Table l,
only 55.39'0 (rl - 4f of intems displayed a good level
of preparcdness, while 44 .1o/. (n = 38'1 displayed a poor
level ofpr@rednecs o tse and prescribe antibiotics. Our
results as show[ in Table 2 indicate that bofi the barches
(201 8 and 2019) displayed similar scores with regard to
knowledge (69.8% and 71.4%, respectively) and a[inrde
<9O.'1o/" utd 97.60/", tespectivcly), as shown in Table 3.
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However, widr regard to the level of preparcdness, as

showa in Table 4, the 2018 batch showed e statislically
sigtdficsot good levcl of prepare&ess irr nsiog and
prcscribing anttiotics coEparcd to thc 2019 batch

{74.4% aord35.7lo' P-\tatue = 0.0$t).

Illscucslon

The results Aom our study shol^I that even thouth
the overall knowledge and gcneral knowledge about
aatibiotics is good amorg intems, when it oocres to
knowledge about antibiotic resistance and various
clinical scenarios, t[e knowlcdge is poor among the
m4iority. Both batches (201 8 and20 I 9) displayedsimi Iar
krowledge and anitude about antibiorics. resistance.

and use in clinical scsnarios overall. Howeve( it is a
caus€ of concem to see that there ar6 intems who still
practice over-the-counter usc of aotibioths without a
prescription and kesp leffovs antibiotics for futurE
uso. This shows that more training is required about
antibiotic rcsistance and attitude toward aatibicis
prescription among intenrs. With regard to the lcvel
of preparedness, the 2018 batch shoered a statistically
sigtrificant good level of prepraredness in usiog and
prescribing aohbiotics comparcd to thc 2019 batch-
Thc 2018 batch was aimost about m fnish its I -year
compulsory rotatory imemship in various clinical
departments, but, with regad to the 2019 batch, they
just joiled the This improved preparedness
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Tabh l. Level ofpreparedness about antibiotic use arnong medical intems

Prcprred

]i /.
Not pftp.rcd
ti v.

Know whcther to give an andbioric or oot?

I(!ow vhrn lo ssrt antirDiciobial tb€r6qy?

Know how to s€lect ihe bcst anlibioti€?

Ifuow ths doeagc olantibiotic to giv.?

Know when to swit€h from an intavenous antibiotic to oral regimcn'/

KEow thc corect and televsrt speimen io collect for an infection?

Distinguish b€i\ieen nomal flora aEd a true pathogen Fofn a microbiolotu- i.poi.?

Undcrstr residsn€c dcclradisms based on a rricrobiolog5r report?

Total

6t

62

27

4E

66

49

55

4'l

71.8

12.9

31.8

56.5

50.6

11.6

51.6

64.7

55.3

2.4

58

31

42

l9

36

l0
l8

28.2

2't.t

68.2

43.5

49.4

72.4

4?.4

l5.l
44.'7

,ll

Trble 2. Comparison b€twecn 2018 and 2019 batch mcdical interns about knowledgc on antibiotics,
resistarrcc, and clini:al scenarios.
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Poor
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Tible 4. Comparison betweeD 201t aDd 2019 batch mcdical
inteans about le}el of preparefuess on antibiotic tlse.
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Ptu
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21 (64.3V.j

80

85
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85
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to us€ antibiotics among the 20lE batch can be
attibuted ro &e hands-o.r h?ining they received during
their intemship, wtich was lacking in 20 I 9 as they just
joined intemship. Otrr a^ssumptior why the 2018 batch
showed improved pryparedness comparcd to the 2019
batcft is tfiat our medical snrdenrs in India during rheir
training ftom 6rst year to 6nal ycar, the bcdside clinical
t€aching mairly focuses on history taking and physical

Chi-d$la e rest Pvalue = O.0Ull

examination of the patient. Thcre is not mucb focus
on the day-to{ay medical managemeut ofthe patieots
atrd the undergraduate students ate also not part of thc
daily cliaical rounds and follow-up of the patients-
Such practical and inporrant clinical trainiug happens
at the time ofthe [-year coDrpulsory rotatory intsmship
duriry which the are posted in various

e
-\-'

C)

4,

s

o
o
m
a

a

R, SS\)

66

clinical ven the responsibility

Yelr of elrrolltlcnt

20lt 2019



K. Lariah er al. Narl. J. Phgsiol. Phann. Phatnacol. (2025), Vol. l5(l): 63-68

of medical managcment of oui{atients and in-patiens
uader the supcrvisioo of a faculty, who traiN thcm on
how to treat and tbllow-up tho patisnts until dischargE
&om the hospital. and it is during this time that the
medical intcms achrally go through the case sheets
and o[dcrstand morr about the various cotnmoaly
used drugs in clitrical practice and how it benefits the
patients. They also get trained pr-actically about the
rational and judicious use of aDtibiotics drn'ing this
iotcmship. This highlights tbe importaoce of bedsidc
training rcccivcd duing intrnship and how much thc
students can learn by b6ing actively involved in direct
p.tient care under proper sugewision-
In a 202 I study by Lubwama er al (202 t ) in East Aiice,
the age group found was 25.5 years. our study whers
tte mean agc among the medical inrcms of the study
was 24.24 (SD = 0.M0) years. Our study hal15.3U"(n
= 64) ard 24.V/" (t = 2 I ) females and males. [n tic East
Africa sardy, the tokl knowledge good score ranged
betweea 55% and 67 7o, u.hich was less than our study
thal displaycd a tot3! knowledgc good score of 70%.
Oul intsms displayed much morc overall knowledge
about antibiotics. In the East Africa snrdy (2021),
the mcan good scores for general knowledge about
antibiotics, knowledgc about antibiotic rqsistance, and
knowledge about antibiotic use in clinical scenarios
were 95Ve. 54yo, and 467o, respectively. which was like
our study (98.8%, 47 .1Yo, and,4'l.lo/o, respectiycly). In
the same surdy with reg:ard to geaeral attihld€ toward
over-the-counter use of anhaiotics, 6l% of medical
students show€d poor attitude, *'hile in our shldy, it
was only 43.5%. ]vhich was showing poor attitude. Our
study showed that thc proportion of interfls showing
poor aftitude was lesser comparcd to other studies.
but still, 43% is a good numbcr and it is a cause of
coftean. because these ioEf,ns are futurc primary care
physicians of our coumry. In the East Afiica study
(2021), with regard to tLe level ofpreparedness, 70.1%
of fural-year students pe.ceived themselves to be
prepared to use artibiotics appropriately while working
at the tlistrict hospital, wtile in our study, only 55 3%
psrc€ived theorselves to be preparcd (Lnbwama e,
at.,2021).In another snrdy conducted in UAE (2019)
by Jairoun et al- (2019)t$e averagc knowledge and
afiiBrde good score was 5fzi and 76Yo 1lairotn et al.,
2019), whilc in our study, the averagc knowledge and
attitude good scolc was 70.67e (a : 60) and 94.1% (a
: E0), rcspcctiYely. Our snrdy showed that our interns
have bet0er knowlcdge ard attitude toward antibiotic
usc. Ir anothcr Chin€s€ study (2018) cooducted by Hu
et ol. (2018) 64% of medical studene kept leffovsr
antibiotics lbr fuo.lre us€. Gr the othcr hand, oul result
displayed onty 37.6% (n : 32) of medical intcms kcpt
lcftovcr antibiotics for firture usc, which was far ktcr
than the Chint*e study ({u er a/- , 201 8). In a Columbian
shrdy (2018) conducted by Higuita4uti6nez €, aL
(2020) the overall howledg€ and anitude score was
more lhan 80o/o compared to our study, x,hich reported

70.6yo (n : 6O) and 94.1oh (a = 80), rcspectively. It
also showed that antibiotic consumpdon in the last
year was 49.lyo, while our study showcd that 76.5%
(a = 65) consumed antibiotics up to 3 times in a year.
It was also obssrvcd that 80.3% of the antibiotics sold
l,,sre urtho{rt prescription, nhil€ our sndy displayed
43-5% (n :3'7) (Higuita-Guti6flez et al, 2020). Eveo
though our study demonstrated b€ttsr practice on using
antibiotics and using it with a prescription, still 43.5%
using a-ntibiotics without prescriptioo is a concem as

ttrese practices catr have a major impact in the future
and even small mistakes with regard to anribiotics
cannot be acceptcd. In a study conducted in 2019, in
India by Gupta et al. {20191ths lcvel or krowledge
abour a{fiibiotics was quite high (91.8%) like our study
thal displayed 98.8% (z = 84). With regard to attitude,
almost 66% kept leftover antibiotics for future use and
around half bought antibiotics *ithout prescription,
while qur sfirdy show ed o,dly 3'l .6%. (n= 32) aad 43.5%
(n = 37) (G]upta et a1.,2019).
This study has some limitatiors as we considered only
intcrns fiom a single centcr, so 14,e were forcad to dq a
universal sampling without a sample size calculatiotr
as we had a small size of interns itr our center. h the
futurc, we recommend mors similar studics, which are
conducted as multiccrEr studies iNolving mcdical
colleges across statss and nation-

Conclusion

This study shows that more emphasis should bc givcn
to xaining interns with regard to attitude and practice
toward antibiotic use and antimicrobial resistancc.
Another aspecl rhat this study shows is that bedside
teaching aod clinical tnining impove thc prcprarcdness

torrard antibiotic use among medical intems and
prepare them for future as they become prinary carc
physicians.
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