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Abstract. Antibiotic resistance is an emerging global public health threat. One of the main drivers of this threat is the
inappropriate use of antibiotics. In Sri Lanka, antibiotic consumption is increasing, but little is known locally about how
patients perceive antibiotics. We conducted a qualitative study to gain a better understanding of the knowledge, percep-
tions, and attitudes of patients regarding antibiotics and antibiotic resistance. Semi-structured interviews involving 18
patients with lower respiratory tract infection (LRTI) admitted to a large, public tertiary care hospital in southern Sri Lanka
were conducted. Interviewswere analyzed to identify themes regarding the patients’ knowledge of LRTI etiology and treat-
ment, perceptions and attitudes toward LRTI treatment, including antibiotics, and patient–physician communication. Most
patients mentionedmultiple care visits and the use of multiple pharmaceuticals prior to admission. Patients sought a quick
resolution to their ailments and frequently visited several private physicians to obtain a satisfying answer. Self-medication
wasalso common.Patients reusedprescriptions for antibiotics, keptantibiotics for lateruse afterprematurely stopping their
course of treatment, and bought over-the-counter antibiotics. Patients’ knowledge of disease etiology and antibiotics
was poor. Only a few patients were aware of antibiotic resistance. Despite the desire to receivemore information regarding
disease and treatment, patient–provider communication was limited andmainly confined to prescription instructions. This
qualitative studyperformed inSri Lankasuggests that inappropriate useof antibiotics is amultifactorialproblem.To improve
antibiotic use, a multifactorial approach that includes educating the public, increasing awareness among physicians, and
implementing systems-level changes to restrict access to antibiotics is urgently needed.

INTRODUCTION

Antibiotic resistance has become a major public health
problem in the field of modern medicine.1–3 Compared with
susceptible infections, antibiotic-resistant infections, such
as community-acquired and healthcare-associated infec-
tions, are found at high rates worldwide and are associated
with increasedmorbidity, mortality, and healthcare costs.2,4–7

Resistance toantibiotics ismainly drivenbyselectivepressure
and decades of widespread antibiotic use in medicine, agri-
culture, and the food industry.1,8,9 Several studies have shown
a correlation between the amount of antibiotic consumption
and the occurrence of antibiotic resistance.10–12 Antibiotics
are frequently overused for respiratory tract infections.13

This overuse is frequently attributed to the difficulty distin-
guishing between viral and bacterial causes.14 This clinical
dilemma is compounded in many low- and middle-income
countries (LMICs), where resources are limited and diagnos-
tics to differentiate between bacterial and viral infections are
oftenunavailable.Aprevious studyofoutpatientswith respira-
tory tract infections in Sri Lanka discovered physician atti-
tudes toward the excessive prescription of antibiotics related
to their assumption of patients’ strong desires for antibiotics,
diagnostic uncertainty, and competition with the private sec-
tor.15 Because antibiotic resistance is already high in Sri
Lanka, action is needed before it is too late to fix the prob-
lem.16 Interventions to combat inappropriate antibiotic use

require ascertaining the current perceptions, knowledge,
and attitudes of major stakeholders. Currently, patients’
knowledge and perceptions about antibiotics and antibiotic
resistance in Sri Lanka are poor. The goal of this study was
to understand patients’ knowledge, perceptions, and atti-
tudes regarding antibiotics and antibiotic resistance to formu-
latenewstrategies to combatantibiotic resistance inSri Lanka
and other LMICs.

METHODS

Setting and patient selection.Weconducted a qualitative
study involving a subgroup of patients recruited for the Respi-
ratory Infection and Severity in Sri Lanka (RISE-SL) study to
explore the etiology and severity of lower respiratory tract
infections (LRTIs) in patients at a tertiary care public hospital
in Southern Province, Sri Lanka. The patient population with
LRTI was selected for this qualitative study because prior
studies have shown that respiratory infections are one of the
most common reasons for inappropriate antibiotic use in Sri
Lanka and across LMICs.15,17,18

The RISE-SL study was initiated in April 2018. It enrolled
patients 1 year of age or older who were hospitalized with an
acute illness less than 14 days in duration with signs and
symptoms consistent with both respiratory illness and acute
infection. For this qualitative sub-study, patient selection
was performed during January 2019. Newly enrolled patients
in theRISE-SL studywere selected based onpurposeful sam-
pling. Constantmonitoring of sample variations and prioritiza-
tion of patients who would likely enhance sample diversity
were performed. Diversity of the sample group was based
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on age, sex, socioeconomic background, place of residence,
and reported history of antibiotic use. Consent was obtained
from patients 18 years of age or older and from the guardians
of patients who were between 1 and 17 years of age. Assent
was obtained from patients 12 to 17 years of age. For patients
younger than 18 years of age, the guardianswere interviewed.
The initial sample comprised 20 interviews; however, the
research team decided to stop data collection after 18 inter-
views because data saturation was reached. Data saturation
was determinedwhen no additional informationwas obtained
from the interviews. Ethical approval for this study was
acquired from the Ethical Review Committee of the Faculty
of Medicine, University of Ruhuna, Sri Lanka, and the Duke
University Institutional Review Board.

Interview procedure. An interview guide (Supplemental
File 1) was developed through iterative discussions by the
research team consisting of local research staff and principal
investigators to ensure that all relevant topics would be
included.The interviewguidewasorganized intofivesections:
etiology and knowledge of disease; access to healthcare and
reasons for seeking care; expectations of care; perceptions
and knowledge of medications (antibiotics); and awareness
of medication risks and side effects. Each section included
example questions and follow-up probes to ensure that com-
prehensive information would be collected. The interview
guidewaspre-testedwith threepilot interviews.After six inter-
views, the study team convened to discuss the emerging
results. During this session, several adjustments to the inter-
viewguideweremade to improvedataquality anddata collec-
tion; specifically, we added more open-ended questions and
trained data collectors to perform more probing.
All interviews were conducted in Sinhala by a native

Sinhala-speaking doctor (Y.A.) who was trained to conduct
the interviews according to acknowledged qualitative
interview standards.19 None of the research assistants and
principal investigators worked in the hospital where data
were collected. Interviews were conducted on the wards of
the hospital where patients were admitted. Most the inter-
views were conducted in a secluded area of the ward. Inter-
views were audio-recorded and then transcribed verbatim in
Sinhala by independent native Sinhala speakers. Next, two
native Sinhala speakers whowere also fluent in English trans-
lated the Sinhala transcriptions to English. Backward transla-
tionwasconducted for a randomsubsetof interviews tocheck
for linguistic validity, and any discrepancies were discussed
within the research team.

Data analysis. All translated interviews were uploaded to
the qualitative analysis software Atlas.ti Cloud (Beta version,
2019) for analysis. Coding of the transcripts was conducted
in two stages using an applied thematic analysis approach.20

First, structural coding was conducted based on the five
domains of the interview guide; then, thematic coding was
conducted to identify emerging themes in each of the
domains. The coding processwas conducted by the principal
investigator (D.v.M.); a second independent reviewer (H.Z.)
checked the initial coding for missing codes and themes. Dis-
crepancies were discussed until a consensus was reached.

RESULTS

Patient characteristics. A total of 18 patients with LRTI
were interviewed; of these, 11 (61.1%) were female. Three

patients were younger than 18 years, and the median age of
the adult interviewees was 39 years (range, 21–80 years).
Most of the patients (13; 72.2%) lived in rural or semi-rural
areas. The educational level of most of the adult patients (9;
6%) was 10th grade or less; the remaining adults (6; 40%)
had received further education.

Knowledge of LRTI and etiology of disease. Although
most patients were able to identify the diagnosis for which
they were admitted, many believed that they had become ill
because of noninfectious causes such as taking a bath during
the evening, drinking cold water, eating cold foods, being
exposed to dust or car smoke, feeling tired, or being exposed
to morning cold and dew (“When I touched the water I got a
fever because it [the water] is cold.” — patient R0438). When
asked about how they might prevent disease in the future,
avoiding these noninfectious causes was cited by most of
the patients. Only a few patients knew an infectious agent
was the cause of their illness. For example:

[Interviewer]: “What do you think is the cause of the
illness?”

[Patient]: “I worked in the medical wards. May be due to
the infections there.” — R0414.

Care-seeking behavior. Patients weighedmultiple consid-
erations when deciding where and how to seek care. Patients
frequently mentioned the cost of healthcare and medications,
travel distance, and obligations at home (for example, obliga-
tions to family) as factors affecting their care-seeking behaviors.
In an attempt to find a way to overcome their illness sooner,

most patients visitedmultiple physicians prior to their hospital
admission. Moreover, most patients mentioned they visited a
different physicianduringeachappointment: “One time I got ill
and got medicines from the government dispensary. These
medicines did not work. Then, I got medicines from a private
place. Which also did not work. Then, I went to the ‘R’ clinic.
But those medicines also did not work. So, since there was
no other option left, I came here” — patient R0409.
For the majority of patients, private clinics managed by a

general practitioner or private dispensaries were preferred
because they were located close to their homes. Many
believed these facilities could provide them with a “quick
cure.” For example:

[Interviewer]: “Why do you usually go to a private
doctor?

[Patient]: “Since I have to do my job, I am not able to
stay in the hospital for weeks. This is how I try to get a
quick cure. Only when I will not get better, I will go to
a public hospital.” —R0409

Interviewees seeking care at public-managed facilities,
such as the outpatient department of a public hospital or a
public dispensary, stated their decision was financially moti-
vated because care in the public sector is free. For example:

[Interviewer]: “What is the reason for you to go to the
hospital?

[Patient]: “Because we cannot afford to pay for the treat-
ment. When you come to the hospital, they do all
the investigations and treat us without us having to
pay.” — R0477.
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Patients’ perceptions and knowledge of LRTI
treatment. All patients stated that they had used multiple
medications before being admitted to the hospital. Patients
were prescribed an average of 3.5 medications (range, 2–6
medications) at each outpatient visit. Patients could not typi-
cally recall the names of the drugs they had been prescribed
or the reasons why the medications were prescribed. Most
patients identified their medication according to the color or
shape of the tablet or capsule. For example:

[Interviewer]: “How do you know it is the same
medication?”

[Patient]: “Because it looks similar to the last one. Ear-
lier, I was given a red-colored capsule, later a white-
colored tablet.” — R0474.

Although all patients were receiving antibiotic therapy, only
two patients responded that they knew that antibiotics
were used to fight disease-causing bacteria. Four patients
knew antibiotics were used for the treatment of phlegm
and cough. Other patients thought antibiotics “boost the
immunity” (patient R0409) or that they are “disinfectants”
(patient R0476).
Four patients responded that they were aware that resis-

tance to antibiotics could occur. Three patients were also
able to explain that resistance occurs because of exposure
to the antibiotic: “When medications are taken for a longer
period, there is a tolerance” (patient R0474). Sources of infor-
mation about antibiotic resistance included a physician, a
friend, and informational billboards.
Almost half of the patients were not aware that the medica-

tion they had received could cause side effects. Seven
patients noted they knew the medications they were using
could cause side effects andwere able to name someof these
sideeffects.Sideeffectsof antibioticsmentionedwereallergic
reactions, renal problems, liver problems, and constipation.
Most patients stated they knew about these side effects
because friends or family members told them about them.
Two patients had received instructions from their physicians.
Two patients received information from media outlets (televi-
sion, newspaper).

Prescription reuse and antibiotic sharing. Almost all
patients stated they always used a prescription when buying
medication at the pharmacy because they believed they did
not have the right knowledge to understand how to use and
choose medication: “Doctors know. Medication is given
according to the illness. We (patients) do not know” (patient
R0423). Other reasons mentioned for using a prescription
included the fact that if they developed a problemwhile using
medication, they could ask the physician for advice: “If some
problem arises, I can inform the doctor and get to know”
(patient R0474). Three patients noted they used prescriptions
because pharmacies asked for them.
Twopatients believed that usingmedicationswithout a pre-

scription from a physician was not advisable, but they
also noted that they kept prescriptions at home to reuse
when needed:

[Interviewer]: “Are you taking that medication with the
use of a prescription?

[Patient]: “I have been keeping a prescription for that at
home.” — R0416

Most patients did not share medication at home. Three
patients declared they kept leftover medications, including
antibiotics, and shared them with family members when they
became ill. For example:

[Interviewer]: “Do you share medicine with others?

[Patient]: “Yes, for illnesses like the common cold or
runny nose, but not for anything else. When my older
child needs medicine, I sometimes adjust the dose.”
— R0466.

Two-thirds of the patients used traditional therapies prior to
their admission to the hospital. Common therapies included
drinking Ayurvedic herbal preparations and drinking boiled
coriander with ginger. Almost all patients initially tried to cure
their illness using traditional therapies, and they generally
believed natural therapies were better. Only after their symp-
toms worsened did they decide to consult a physician or use
medication: “I used traditional home remedies and waited.
Only when it is not working I takemedication” (patient R0481).

Patient–physician communication. The provision of
instructions and information about medications differed
greatly between inpatient and outpatient settings. Most of
the patients stated they had not received any information
about the medication they were receiving in the inpatient set-
ting. In the outpatient setting (prior to admission), 15 patients
had received information about their treatment; of these,
nine received both written instructions and verbal advice
from their physicians. Six patients received only written
instructions. Informationwas typically confined to instructions
for using the prescribed medications. Time was commonly
mentioned as a reason why the patients had not received
more information. For example:

[Interviewer]: “Does the doctor tell you how to take the
medicine?”

[Patient]: “No, he does not have enough time. There are
a lot of patients. If we do not understand anything they
will explain. But one day when three of us went to get
medicine from the hospital, they did not write them
down. I got a nurse to write them down for me” (patient
R0466).

Eight patients mentioned that they had not received infor-
mation from the physicians in the hospital about their illness.
Seven patients said they had received information about their
illness from their physician, but the informationwas limited toa
short descriptionof their diagnosiswithout furtherelaboration.
Three patients were told that they had an infection with a virus
or other microorganism.
Patients expressed the desire to receive more information

about their diseaseand themedications theywereprescribed.
Several patients stated they wanted more information to be
able to identify and prevent potential side effects of medica-
tion. Another commonly heard statement was that patients
would have liked more information from their physicians but
were hesitant to ask because the consulting physician was
in a hurry and they believed they would not understand the
physician’s explanation.

Trust in physicians and treatment compliance. A recur-
rent opinion expressedduring the interviewswas that patients
trusted physicians and their medications. Patients seemed to
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make assumptions about the quality of medication based on
their opinion of the physician who prescribed them. Medica-
tions prescribed by a respected physician were considered
to work well: “Everyone consults him. If you take medication
from him, you get better” (patient R0406). Most patients
stated they trusted their physician completely andwerewilling
to receive any treatment prescribed by their physician.
Patients expressed they felt the responsibility to comply

with the prescription from the physician: “Because the doctor
prescribed medicines in order to cure the illness, I am moti-
vated to take my medication” (patient R0440). However,
some patients also stated that they stopped or adjusted their
course when feeling better. For example:

[Interviewer]: “When you are taking antibiotics, do you
take them exactly as the doctor tells you?

[Patient]: “Yes. But when I get better, I will stop taking
the medication before the course finishes.” — R0481.

Four patients also stated that they would stop their medica-
tion or adjust the dose based on their own initiative when side
effects would occur. For example:

[Interviewer]: “What would you do when you will experi-
ence a side effect?

[Patient]: “I cannot stop the course, so I would continue
the prescribed medication but reduce the dose in the
morning and take it only once in the afternoon.” —

R0486.

DISCUSSION

In Sri Lanka, as in most of the world, the prevalence of
antibiotic resistance is increasing.1,3 Inappropriate useof anti-
biotics by humans is a major contributor to this increase in
resistance.6,8,11 During this qualitative study of patients
receiving antibiotic therapy for respiratory tract infection, we
identified several common reasons for antibiotic misuse.
Patients expressed the desire for a quick fix from medication
for respiratory symptoms. There was also an area of apparent
cognitive dissonance; despite many patients placing great
trust in their physicians andmedications, they visited multiple
providers until they received a treatment they thought was
effective. Patients’ knowledge of antibiotics and antibiotic
resistance was generally limited, but they expressed the
desire for greater communication from their physicians
regarding their illness and treatment. In this setting, improved
patient education regarding respiratory illnesses and their
treatments may help reset expectations regarding the need
for medications and, consequently, reduce the overuse of
healthcare resources.
Knowledge of LRTI etiology and treatment was generally

low and mostly dominated by traditional beliefs. Patients
had thedesire to receivemore information from their physician
but noted that physicians had little time for advice about dis-
ease and treatment, and that communication between
patients and providers was frequently limited to instructions
regarding theusageofmedication.A lackof knowledgeof dis-
ease and treatment has been shown to be associated with
poor compliance or antibiotic misuse.21 Greater education of
patients in our setting regarding illness etiology and treat-
ments may help improve the use of antibiotics as prescribed.

In other settings, tools have been created to assess
patients’ understanding of antimicrobial prescribing practi-
ces.22 Such tools can help inform strategies for improving
patients’ general health literacy or community-level
knowledge regarding antibiotics. Strategies that have been
recommended for improving patient health literacy include
discussing medical issues and treatment at a level that does
not assume prior knowledge of the disease, confirming
patients’ understanding after teaching, and creating easily
understandable written materials for patients.23

In low-resource settings, creative strategies have been
developed to improve community health literacy. InMyanmar,
forum theater scripts and plays were created based on focus
groups with members of the community to provide education
about antimicrobials. The key messages from these plays
were that antibiotics treat bacterial infections, antibiotics are
not useful for colds, antibiotics shouldnot be reused or shared
with others, and that strategies like handwashing exist to pre-
vent infections. Those who attended the plays preferred this
method over formal teaching.24 Plays have also been used
as a means of education about antimicrobials in the United
Kingdom for schoolchildren and their parents.25

Although many participants stated they highly trusted in
their providers, they would visit other providers until they
were given what they felt was adequate treatment. Delayed
antibiotic prescription strategies are designed to mitigate
these practices. With delayed antibiotic prescription strate-
gies, patients are given a prescription for antibiotics but
instructed not to start treatment unless they do not improve
by a given date or if their symptoms worsen.23 These strate-
gies would require implementation of appropriate education
for patients so that they can follow instructions appropriately.
Providers’ viewsdiffer regarding their acceptanceof this strat-
egy. During a study involving interviews and focus group dis-
cussions of general practitioners in Malta, some felt that
delayed prescriptions maintained good provider–patient rela-
tionships and prevented physician shopping. Others used
delayed prescriptions when there was uncertainty about the
diagnosis or as a measure to “comfort” patients. However,
others felt that providers should retain the power to decide if
and when antibiotics are needed.26 An alternative to delayed
antibiotic prescription practiced more frequently in high-
income countries is watchful waiting: patients are instructed
to return if they have not improved or if they have worsened
by a given time. However, watchful waiting requires adequate
availability of follow-up, which limits its use in LMICs.27 In set-
tings such as this one, the frequent use of multiple providers
would limit the ability to use delayed antibiotic prescriptions
as a strategy.
Multiple visits lead to an overburdened healthcare system.

During our study, long wait times and limited consultancy
time were the main reasons why patients sought care at pri-
vate care facilities or bought over-the-counter medication at
local pharmacies. Because of changes in the infrastructure
in the Sri Lankan national health system during the past deca-
des, healthcare has become more accessible. As a conse-
quence, physicians face increased patient volume, resulting
in shorter patient visits.28 This high volume leaves little time
forphysicians toprovidepatientswithappropriate information
about their disease and treatment. In addition, limited consul-
tancy time is associatedwith theoverprescribing of antibiotics
by physicians.29 During a prior study, patients’ demands for
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medication were associated with antibiotic overuse and less
adherence to treatment guidelines by physicians.15 Delayed
antibiotic prescriptions could decrease the burden on primary
care if fewerpatientswerephysician shopping.However, such
a strategy could not be implemented without improving the
understanding of antibiotics by the population.
Some limitations of this study must be noted. Our study

sample consistedmainly of hospitalized patients, presumably
with more advanced disease compared with outpatients.
Therefore, our resultsmay not be generalizable to populations
in an outpatient setting. Patients were mainly from rural areas
and had a low socioeconomic status. Moreover, middle-aged
males were under-represented in our sample. However,
patients living in urban areas and those with a high socioeco-
nomic statuswere difficult to find in our setting. Although such
patients would have added different perspectives, we believe
that our sample is representative of the population seeking
care at this large hospital, which acts as both a primary and
referral hospital. All interviews were performed on the wards,
which did not allow for complete privacy; this may have influ-
enced the responses given. Although efforts were made to
establish mutual trust between the interviewer and patient, it
is possible that some patients felt the need to provide socially
desirable answers.

CONCLUSION

Antibiotic overuse and the inappropriate use of antibiotics
are complex socio-cultural problems stemming from poor
patient knowledge of diseases and treatment. As a result,
patientsmaygophysicianshopping, self-medicate, orbenon-
compliant with prescribed treatment. At the same time,
patients are not given the chance to change their perceptions
and attitudes toward treatment because of the limited
patient–physician information transfer. Strategies to increase
health literacy and decrease practices such as physician
shopping or buying antibiotics without prescriptions could
improve the use and management of antibiotics in Sri Lanka
and other LMICs.
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