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I Cross-Sectional Study

Introduction: According to the WHO, more than two-thirds of all antibiotics are used in the community, of which about SO%Q
used inappropriately. The antimicrobial resistance (AMR) problem is a growing threat to Nepal because of indiscriminate and
inappropriate use. However, exact data on the extent of inappropriate use of antibiotics in the community is scarce in Nepal.
Objectives: To know the extent of inappropriate use of antibiotics among the community and their knowledge and practice towards
the usage of antibiotics.

Methods: A community-based cross-sectional study was conducted from 20 December 2017 to 20 March 2018 using a purposive
sampling technigue. A semi-structured questionnaire was used while conducting face-to-face interviews with 336 respondents to
find out the knowledge and practice regarding antibiotic use. Investigators took different antibiotics (in all dosage forms) with them to
show participants whether they knew and/or used the antibiotics in the last year.

Results: The mean age of respondents with standard deviation was 39.87 + 13.67 years ranging from 18 to 84 years. Around
35.42% of respondents were farmers and 34.52% were homemakers. 28.87% of respondents were illiterate, 32.44% had primary
education and 33.33% had secondary education. Almost half of them (48.51%) think that antibiotics are safe and can be commonly
used. So, 43.15% of them preferred taking antibiotics when they had a common cold. The majority of the participants (81.84%) did
not have any idea about antibiotic resistance. 94.6% of the respondents used antibiotics inappropriately.

Conclusion: The results of the present study revealed that inappropriate use of antibiotics is high and associated with low earning
wages in both males and females in the age group 18-39 years.
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e Inappropriate use of antibiotics is prevalent in low income
countries; we tried to look for its association in a
Municipality of Nepal.

The WHO has defined antibiotics as antimicrobial agents or
medicines used to fight organisms such as bacteria, viruses, fungi,
and parasites that cause infections. However, not all antimicrobial

agents are antibiotics because some of them are synthesized che- e We observed that inappropriate use of antibiotics is mostly

mically and not obtained from a living organism. Nevertheless, prevalent in low earning wages population.

for ease of communication, “antibiotics” and “antimicrobial e Antimicrobial resistance is a global threat of current
antibiotic use throughout the world.
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treatment duration, and non-compliance in their use are some of
the major issues. While some miss the doses by chance, most
people stop the medication by themselves especially when signs
and symptoms begin to subside or in some cases, patients seek
their first-line treatment from traditional healers providing them
with herbal combinations for the treatment of infections which
may potentially enhance the pathogen fitness contributing to the
development of resistance*™,

Each year 700 000 people die due to drug-resistant infection
and this number is estimated to scale up to 10 million deaths by
20509, According to the WHO, more than two-thirds of all
antibiotics are used in the community, of which about 30% are
used inappropriately*. Many previous studies documented
factors associated with inappropriate use of antibiotics including
culture, educational status, residency, marital status, age, health
insurance, and level of satisfaction with the healthcare services,
and storing antibiotics at home!'?!,

In Nepal, the irrational use of antibiotics by the community,
patients as well and healthcare providers contributes to the devel-
opment of antibiotic resistance. Key findings from a detailed
situation analysis produced by the Global Antibiotic Resistance
Partnership (GARP)-Nepal working group pointed out that in the
absence of nationally representative surveillance, it is not possible
to fully describe antibiotic resistance in the country, but many
important bacterial pathogens are highly resistant to most first-line
and some second-line antibiotics, according to available reports!*3!

So, the antimicrobial resistance (AMR) problem is a growing
threat to Nepal because of indiscriminate, inadequate, and
inappropriate use of antimicrobials. Self-medication is quite
common, and patients go to the doctor only after they become
unsuccessful to cure themselves!'*'1. However, exact data on the
extent of inappropriate use of antibiotics in the community is
scarce in Nepall’®!. The objective of this study is to assess the
knowledge and practice of antibiotic use among the people in the
Letang Municipality of Morang district in Eastern Nepal. In
addition, it aims to assess the knowledge, attitude, and perception
about antibiotic use and to know the extent of inappropriate use
of antibiotics in the community.

Methods

A community-based descriptive cross-sectional study was con-
ducted from 20 December 2017 to 20 March 2018 to find out the
knowledge, attitude, and practice regarding antibiotic use among
communities of Letang Municipality, Morang, Nepal. The study
population included all the residents of Letang Municipality and
considered a 95% Cl and 85% power to estimate the sample size.
According to a study by Daniel Asfaw Erku and colleagues, the
prevalence regarding inappropriate antibiotic use is 35.9%. The
sample size calculation is done using the following formula:

n = 4pq/d? where,
p(prevalence) = 35.9%; g(complement of prevalence) = 1 — p = 64.1

d(permissible error) = 15% of p = 5.385

Then, 7n=305.

Adding 10% to adjust for non-responder’s bias to the calculated
sample size, the actual sample size becomes ~335. So, 336 indivi-
duals meeting the inclusion criteria were included in the study.
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Inclusion criteria

Residents of Letang Municipality who provided the consent
Age above 18 years.
Use of antibiotics within the past year.

Exclusion criteria

Persons not willing to give consent.
Unavailability on the day of data collection.

Sampling technique

A random sampling method was used to select the study partici-
pants. Data collection was performed by fifth-semester MBBS
students through an interviewer-administered questionnaire. The
questionnaire asked respondents about their socio-demographic
characteristics and knowledge as well as the use of antibiotics.
Investigators took different antibiotics (in all dosage forms) with
them to show participants whether they knew and/or used the
antibiotics in the last 1 year. took help from other family members.
Likewise, Key Informant Interviews (KII) were done using open-
ended questions with pharmacists from all pharmacies (7= 10) of
Letang municipality to take on their perception related to inap-
propriate antibiotic use and factors contributing to that practice.

Data collection tool: Preformed semi-structured questionnaire
was used to collect the data. It had three parts: socio-demographic
information, knowledge about self-medication, and factors
influencing them to self-medicate.

Variables

Independent variables: Socio-demographic (age, sex, employment
status, education, family monthly income).

Dependent variables: attitude and inappropriate use of
antibiotics

Operational definitions

In our study, inappropriate use of antibiotics was defined as the
non-prescribed use of antibiotics for themselves and/or their
family members, the use of leftover antibiotics, or the use of
prescribed antibiotics for a reason other than intended for or the
cessation of antibiotics before completing the course!'”!.

Similarly, based on the responses of the participants on attitude
and practice of antibiotics use, we categorized the attitudes of the
respondents as excellent, good, and poor based on a 3-point
Likert’s Scale analysis using cumulative percentage categoriza-
tion of 75% and above as excellent attitude, 50-75% as good
attitude and below 50% as poor attitude.

Statistical analysis

Data were entered in MS Excel and later on, analyzed by using the
Package for the Social Sciences (SPSS) software package for sta-
tistical analysis. For descriptive statistics, percentage, proportion
mean with standard deviation was calculated along with gra-
phical and tabular presentation of the data. A y* test was used to
find out the association between dependent and independent
variables and an independent #-test was used to compare the
knowledge scores. Univariate and multivariate logistic regres-
sions were used to come up with predictors of inappropriate use
of antibiotics. Associations with a significance level of less than



Acharya et al. Annals of Medicine & Surgery (2024)

0.20 (P <0.20) in the univariate analysis were included in the
multivariate logistic regression analysis. The results were adjus-
ted for patients’ demographic and disease characteristics. The
odds ratio (OR) with 95% CI was also computed along with the
corresponding P value (P < 0.05) as cut-off points for determining
statistical significance.

The work has been reported in line with the STROCSS 2021
criterial'®]. The research unique identifying number for our study
is  researchregistry9486  https://www.researchregistry.com/
browse-the-registry#home/.

Results

Socio-demographic characteristics of respondents

Table 1 shows that 38.4% of the total respondents were male and
61.6% were female with an F: M sex ratio of 1.6:1. The mean of
the respondents was 39.87+13.67 years ranging from 18 to
84 years. About half of the respondents (51.8%) belonged to the
age group 18-39 vyears. Regarding occupation, 33.3% of
respondents were farmers and 34.5% were homemakers. The
monthly family income of 75.9% of the total respondents was
less than or equal to NRs.20 000. Out of the total respondents,
28.9% were illiterate, 32.4% had primary education and 33.3%

Socio-demographic information of the respondent

Frequency (percentage),
n (%)

129 (38.4)
207 (61.6)
39.87 +13.67 (18-84 years)
174 (51.8)
125 (37.2)
36 (10.7)
3

Characteristics
Sex (F: M=1.6:1)

Category

Male

Female

Mean + SD
18-39
40-59
60-79

>80

Hindu

Kirat

Buddhist
Christian
Muslim
Farmer
Homemaker
Business
Student
Skilled worker
Service
Unskilled worker
Migrant worker
Unemployed
<20 000

Age (in years)

Religion 86.
6.0
4.2

291

20

Occupation 112
116
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Family monthly income
(in N.Rs.)

> 20 000

Illiterate

Primary education

Secondary education

Tertiary education

Education Status

81 (24.
97 (28,
109 (32.
1 1 2 (33,
8004
148 @
188 5
3398
293 8
0@3.0

Employment Status Unemployed 4.0)
Employed 6.0)
Marital status Unmarried
Married 7.2)
Widow/divorced

F, female; M, male.
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had secondary education. Most of the respondents (86.6%)
belonged to the Hindu religion followed by the Kirat religion
(6.25%). Looking at the employment status, 44% of them were
found to be unemployed while the rest 56% were employed.
Similarly, 87.2% of them were found to be married, 9.8 % were
unmarried and the remaining 3% were widowed or divorced.

Table 2 shows that out of the total households approached,
336 of them used antibiotics in the last year. Among the total
participants, 92.86% of them used antibiotics when prescribed
by health care professionals. Antibiotics were mostly used
(19.0%) for the respiratory tract symptoms only. About 54.8%
of them used antibiotics for more than one purpose.

Table 3 shows the practices and attitudes of respondents toward
antibiotic use. Regarding their practices, almost half of them (49.1%)
never stopped taking medication after symptomatic relief whereas
31.9% of the respondents always/usually stopped further medication
after symptomatic relief. Most of the respondents (65.5%) did not
save the remaining antibiotics and almost half of the responders
(49.4%) discarded the leftover medications. A majority of the
responders (78 %) always/usually consulted the doctor before starting
an antibiotic. Among the responders, half of them (57.7%) always/
usually completed the full course of the treatment. Most of the
responders (62.8%) always/usually checked the expiry date of the
antibiotics before using them. Almost half of them (48.5%) think that
antibiotics are safe and can be commonly used so 43.2% of them
preferred taking antibiotics when they had a common cold. In their
opinion, indiscriminate and injudicious use of antibiotics can lead to
ineffective treatment (16.4%) and prolongation of illness (24.7%).
The majority of them (81.8%) did not have any idea about antibiotic
resistance. While looking at the expense of the family on each anti-
biotic therapy, 39.6% said that it amounted to less than Rs.500;
similarly, one-third of the study population had Rs. 500-1000 per
antibiotic therapy while the rest 27.4% of the participants had the
cost of each antibiotic therapy around Rs 1000 and above.

Based on the responses of the participants on attitude and
practice of antibiotics use, we categorized the attitudes of the
respondents as excellent, good, and poor based on a 3-point
Likert’s Scale analysis using cumulative percentage categoriza-
tion of 75% and above as excellent attitude, 50-75% as good
attitude and below 50% as poor attitude.

Extent of use of antibiotics among study participants

Frequency
Characteristics Category (percentage), n (%)
Mode of Prescribed by health care professionals 312 (92.86)
antibiotics used
Family member medication 8 (2.38)
Self-medication 12 (3.57)
Prescribed by health care professionals and 4(1.19)
by self-medication
Purpose of Respiratory tract symptoms 64 (19.0)
antibiotics use
Acute diarrhoea 13 (3.9
Mechanical injury/wound 10 (3.0)
Urinary tract infections 10 (3.0)
Colicky pain 3(0.9
Headache/fever 48 (14.3)
Could not remember 4(1.2)
More than one purpose 184 (54.8)
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Practices and attitudes regarding the antibiotics use

Characteristics

1. Do you stop taking further treatment after symptomatic relief?

2. Do you save the remaining antibiotics for the next time you get sick?

3. Do you discard the remaining, leftover medications?

4. Do you give the leftover antibiotics to your friends/family members if they get sick?

5. Do you complete the full course of treatment?

6. Do you consult a doctor before starting an antibiotic?

7. Do you check the expiry date of the antibiotic before using it?

8. Do you prefer to take an antibiotic when you have a common cold?

9. Do you think antibiotics are safe drugs and can be commonly used?

10. What do you think indiscriminate and injudicious use of antibiotics can lead to?

11. What was the cost of the course of antibiotics therapy?

12. Do you have any idea about antibiotic resistance?

Category Frequency (percentage), n (%)
Always or usually 107 (31.9)
Sometimes 64 (19.0)
Seldom or never 165 (49.1)
Always or usually 34 (10.1)
Sometimes 82 (24.4)
Seldom or never 220 (65.5)
Always or usually 166 (49.4)
Sometimes 80 (23.8)
Seldom or never 90 (26.8)
Always or usually 33 (9.8
Sometimes 76 (22.6)
Seldom or never 227 (67.6)
Always or usually 194 (57.7)
Sometimes 91 (27.1)
Seldom or never 51 (15.2)
Always or usually 262 (78.0)
Sometimes 70 (20.8)
Seldom or never 4(1.2)
Always or usually 211 (62.8)
Sometimes 44 (13.1)
Seldom or never 81 (24.1)
Always or usually 58 (17.3)
Sometimes 145 (43.1)
Seldom or never 133 (39.6)
Yes 163 (48.5)
No 96 (28.6)
Don't know 77 (22.9
Ineffective treatment 55 (16.4)
Prolongation of illness 83 (24.7)
Emergence of resistance 8 (2.4)
Additional burden of medical cost to the patient 38 (11.3)
Adverse reaction 34 (10.1)
Don't know 33 (9.8
More than one reply 85 (25.3)
<NRs. 500 133 (39.6)
NRs. 500-1000 111 (33.0)
NRs. 1000-2000 50 (14.9)
>NRs. 2000 42 (12.5)
Yes 61(18.2)
No 275 (81.8)

On overall assessment, an excellent attitude of the medical
students towards cultural diversity was observed in 1.2% of the
respondents, 28.3% had a good attitude while the rest majority
70.5% were found to have a poor attitude towards
antibiotics use.

Likewise, inappropriate use of antibiotics was defined as the
non-prescribed use of antibiotics for themselves and/or their
family members, the use of leftover antibiotics, or the use of
prescribed antibiotics for a reason other than intended!”). Tt was
found that almost every respondent (94.6%) used antibiotics
inappropriately in various ways while only a few (5.4%) used the
antibiotics appropriately (Table 4).

Bivariate analysis for the association between inappropriate
use of antibiotics and outcome variables

For defining the, we defined some outcome variables like age, sex,
employment status, education, family income per month and
attitude of the respondents on antibiotics use and carried out a
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bivariate analysis to see for the association between inappropriate
use of antibiotics and these outcome variables.

As depicted by Table 3, a significant association was found
between family monthly income and inappropriate use of
antibiotics with P value =0.038. Those families which earned

Attitude and inappropriate use of antibiotics among the
respondents

N (%)

Attitude

Excellent 4(1.2)

Good 95 (28.3)

Poor 237 (70.5)
Use of antibiotic

Appropriate 18 (56.4)

Inappropriate 318 (94.6)
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Association between inappropriate use of antibiotics and demographic characteristics among residents of Letang-Bhogateni

municipality
Inappropriate use
Variables Total (n=336), n (%) No, n (%) Yes, n (%) OR, 95% of CI P
Sex
Male 129 (38.4) 9(7) 120 93) 1.650 (0.6-4.2) 0.298
Female 207 (61.6) 9(4.3) 198 (95.7)
Age (in years)
<35 years 148 (44.0) 8 (5.4) 140 (94.6) 1.017 (0.3-2.6) 0.972
> 35 years 188 (56.0) 10 (5.3) 178 (94.7)
Family monthly income (N. Rs):
<20 000 255 (75.9) 10 (3.9) 245 (96.1) 0.372 (0.1-0.9) 0.038
>20 000 81 (24.1) 8 (9.9 73(90.1)
Education
Illiterate 97 (28.9) 6(6.2) 91 (93.8) 1.247 (0.4-3.4) 0.667
Literate 239 (71.1) 12 (5) 227 (95)
Employment status
Unemployed 148 (44.0) 6 (4.1) 142 (95.9) 0.620 (0.2-1.6) 0.347
Employed 188 (56.0) 12 (6.4 176 (93.6)
Attitude
Excellent/Good 99 (29.5) 6 (6.1) 93 (93.9 1.210 (0.4-3.3) 0.711
Poor 237 (70.5) 12 (5.4) 225 (94.9)

Bold values represent statistically significant.
OR, odds ratio.

more than N.Rs. 20 000 per month were less likely to use the
antibiotics inappropriately as compared to those who earn less
than or equal to N.Rs. 20 000 per month with OR=0.372,
95% CI=(0.1-0.9).

Besides family monthly income, other outcome variables like
age, sex, employment status, education, and attitude of the
respondents on antibiotics showed no significant association with
inappropriate antibiotic use.

Qualitative findings

According to the responses received from interviews with owners
of pharmacies, their opinions regarding the practice of antibiotics
were as follows:

A 30-year-old pharmacist said, “Most patients come with-
out prescriptions for the medicine and they also prescribe the
drugs, however, most of the patients do not complete the full
course of antibiotics.”

A 45-year-old male pharmacist said, “Packaging of the
medicines should be done in such a way that it becomes
impossible for the pharmacist to dispatch less than the
recommended doses, so the customers don’t get to buy only
one or two tablets.”

A 62-year-old male health assistant stressed the notion that
“Public awareness programs should be conducted in com-
munities regarding the importance of appropriate antibiotics
use.”

A 24-year-old female student studying Bachelor’s in
Pharmacy raised the concern that “Without the active
involvement of youths and the students of the medical field
in social awareness campaign, the issue of antimicrobial
abuse won’t get addressed.”

A 28-year-old female doctor said, “Some patients come to
me saying they have been prescribed this and this medicine
by a local pharmacist based on their symptoms, which is a
complete malpractice.”

A 65 years’ retired male government official said “It’s
obvious that in our nation most of the pharmacists do not
own their license, they have been running the store with a
hired license which is even aware to authority but they also
stay silent.”

A 45-year-old female doctor said “We have been con-
tinuously delivering public awareness to our local com-
munity and have been able to control the misuse of
antimicrobial and any other types of self-prescription
habits”, stressing the need for activism from the medical
professionals themselves.

A 16 years’ male high school student admitted as a
patient said: “My elder brother used to bring me some
tablets whenever I got a common cold and sore throat
which made me well within few days, but this time I am
getting an injection for similar problem which had become
worse and was not controlled with my brother’s tablets
this time.”

A 45-year-old’ female who is the President of the local
pharmacist association said “Around 20-30% of our rev-
enue is generated by selling antimicrobials over the counter
which we even can’t deny after patients’ insistence.”

A 67-year-old’ female patient said, “Due to my haphazard

use of antimicrobials from the local shops I have developed

resistance to many medications as per my doctor, that’s why

this time my urinary problem is not getting better even with
these many injectable medications.”

They thought that the majority of the people used antibiotics

inappropriately. Reasons for these inappropriate uses were pov-

erty, lack of awareness about antibiotics, ignorance, and
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carelessness. In their perception to stop the inappropriate use
of antibiotics, awareness programs regarding rational use of
antibiotics should be conducted.

Discussion

AMR is a global problem in public health. The causes of AMR
in developing countries like Nepal are complex and deeply
rooted in the practices of healthcare professionals and patients’
behaviour towards the use of antimicrobials as well as supply
chains of antimicrobials in the population. Nepal is one of the
major contributors to the growing burden of AMR due to the
widespread irrational use of antibiotics along with poor
healthcare systems, and poor infection control and prevention
measures'' "’ A systematic review on self-medication with
antibiotics in the WHO SEAR region by Nepal et al.[*!
reported an overall prevalence of 42.64% of which the situa-
tion was worse in India and Nepal.

According to the findings of our study, 336 respondents
took antibiotics in the past 1 year, of which 312 (92.86%)
used the prescribed medication, while 3.57% of respondents
employed self-medication and 2.38% used it as per family
member medication. The prevalence of self-medication repor-
ted in this study is drastically low as compared to the studies
done in Ethiopia and Ghana which amounted to 63.5% and
64%, respectively®?!. A similar community study conducted
in Western Nepal also showed that 94.5% of participants
consulted doctors before starting antibiotics which is very
similar to our study'??. A study done to assess antibiotic use in
Asian and African countries showed that self-medication with
antibiotics was found to be widespread in Vietnam (55-2% of
antibiotics dispensed without prescription), Bangladesh
(45-7%), and Ghana (36-1%), but lesser or so in Mozambique
(8:0%), South Africa (1-2%), and Thailand (3:9%)*°.
Amoxicillin and Amoxicillin-clavulanate combination were
the two most commonly utilized antibiotics recognized by the
investigators but the respondents seemed merely aware of
the antibiotics used. Respiratory tract infection (19.5%) was
the most common disease problem to which antibiotics had
been sought followed by acute diarrhoea (3.87) and mechan-
ical injury/wound and Urinary Tract Infections (3% each).
Similar findings were also reported in the study conducted in
Gondar Ethiopia, Ghana, and Nepal®!, which reported that
Amoxicillin and amoxicillin-clavulanate were the most com-
monly used antibiotics.

It is widely believed that antimicrobial resistance can poten-
tially arise from inadequate dosing and discontinuation of the full
course of treatment!®®!, In our study, one-third of respondents
(31.84%) discontinued the use of antibiotics once their symptoms
were gone. This finding is comparable with the study done in
Gondar, Ethiopia (32.1%)"!. In the other two studies conducted
in Nepal, 46.3% and 53.87% of participants responded that they
would stop the antibiotics after symptoms resolved*>**!, This
antibiotic misuse may put the patient at risk of relapse with drug-
resistant bacteria.

Several studies conducted in different parts of the globe
reported that antimicrobials are purchased without a valid pre-
scription and could be simply possessed regardless of policies
prohibiting such practice® ", In our study and other studies
conducted in Nepal, the majority of the respondents got
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antibiotics with a valid prescription. However, this data does not
match the overall incidences worldwide obtained in studies
mentioned in the above considerations® ', In a similar study
done in Gondar, Ethiopia, over half of the respondents (55.9%)
got antibiotics from community drug retail outlets without a valid
prescription or sharing them with family members or
neighbours!®!. Similar findings were also reported in studies
conducted elsewhere!">™'*, The low rate of non-prescription
antibiotics used in our study is an encouraging finding. Yet, the
risk of antibiotic resistance is still high due to inappropriate use. It
also reflects the important role of healthcare providers in coun-
selling patients properly regarding the correct use of antibiotics.
Patients may still prefer to go directly to pharmacies rather than
visiting a hospital due to several reasons including ease of
accessibility, shorter waiting time, and accommodating patients’
ability to pay!'>1¢l,

According to the findings of our study, 318 (94.64%) of
respondents used antibiotics inappropriately which was simi-
lar to a study done in Ghana (86.6%), whereas compared to
that of a similar study done in Gondar, Ethiopia (35.9%) is
found out to be extremely high®®!. Having other variables
controlled, low educational status, being employed, and
unsatisfied with health care services provided are found to be
strong predictors of inappropriate use of antibiotics in the
multivariate logistic model. Several other studies have also
reported that lower educational status''”'?!, engagement with
regular jobs?®?!) and being unsatisfied with health care
services!?>?4! were associated with inappropriate use of anti-
biotics. In our study, the maximum (81.8%) of the respon-
dents did not have any knowledge about antibiotic resistance
which was similar to findings from other studies done in dif-
ferent parts of Nepal!'®**5!. The low educational status of
participants, which may render them to have insufficient
knowledge of the use of antibiotics, could have a weighty
impact on the rational use of antimicrobials and the develop-
ment of antimicrobial resistance in the community. Hence, a
customized educational campaign regarding the rational use of
antibiotics and its impact on the development of antimicrobial
resistance should be provided to the community. Furthermore,
the relative lack of time to visit healthcare facilities during
working hours, along with having pocket money in respon-
dents with regular jobs may cause them to purchase antibiotics
directly from community drug retail outlets without visiting
healthcare facilities, ultimately increasing the potential for
inappropriate use of these medications. Moreover, a lack of
satisfaction with health care services provided may discourage
people from seeking medical care from hospitals, encouraging
them to look for other options for the management of their
medical condition®*, With understanding of the epidemiol-
ogy, biology, and behaviour of infectious agents can con-
tribute to improved guidance for prescribing antimicrobial
medications?®!.

Limitations of the study

Though this study effectively depicts the real scenario of
inappropriate use of antibiotics in our society when not much
has been found in the literature in the case of Nepal, caution is
needed to be taken to generalize its findings to other parts of
Nepal as this is more of an observational study and involves
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only one municipality in Eastern Nepal. This study may also
have the potential for unmeasured confounding and recall bias
while collecting data for the history of antibiotic use.
Nevertheless, this study has significant implications for pro-
moting the rational use of antibiotics and may aid in under-
standing the development of antimicrobial resistance in the
community.

Conclusion and recommendation

The results of the present study revealed that inappropriate use of
antibiotics is high and associated with low earning wages in both
males and females in the age group 18-39 years. Different sta-
keholders working in the public health sectors should provide
comprehensive and customized education to the public to
improve their knowledge about antibiotics.

It is also essential to adopt a strong and explicit line of
action against the accessibility of antibiotics without a valid
prescription in community medicine retail outlets. Further
research regarding the extent of resistance to commonly used
antibiotics in the community should be conducted and further
discussion for effective interventions to use antibiotics appro-
priately is necessary. In addition, we do recommend upcoming
studies focus on the identification of areas of antibiotic treat-
ment failure and referral to healthcare facilities due to various
infectious diseases.

Ethical approval

Institutional Review Committee, B.P. Koirala Institute of Health
Sciences, Dharan, Nepal. The reference number is SPHCM: 37/
2075.

Patient consent

Informed written consent was taken from the patient in this
study. We also ensured, none of the identifying characteristics are
included in the study.

Sources of funding

None.

Author contribution

S.P.,R.A. and P.K. formulated the idea of the study and wrote the
initial draft of the proposal. B.B., K.B. and R.A. finalized the
proposal and it was submitted to Institutional Review
Committee. S.S., B.B., D.N., A.T., S.P. and P.K. collected the
data. L.B.B. and K.K. Analyzed the data. S.P. and B.B. wrote the
discussion and prepared the initial draft of manuscript along with
R.A.and R.A.P.K,,S.P., V.K.K. and A.G. edited and finalized the
manuscript. The final version of the manuscript was approved by
all authors.

Conflicts of interest disclosure

There are no conflicts of interest.

754

Annals of Medicine & Surgery

Research registration unique identifying number
(UVIN)

Name of the registry is Research Registry and Unique Identifying
number or registration ID: researchregistry9486.

Guarantor

None.

Data availability

None.

Provenance and peer review

Not commissioned, externally peer-reviewed.

Acknowledgements

The authors appreciate the cooperation received from the resi-
dents of Letang Municipality, Morang, Nepal, and the School of
Public Health and Community Medicine, BPKIHS, Dharan,
Nepal without whom this study would not have been
accomplished.

References

[1] WHO. WHO Antimicrobial Resistance. https:/www.who.int/news-
room/fact-sheets/detail/antimicrobial-resistance

[2] De Bruycker M, Van den Bergh R, Dahmane A, et al. Non-adherence to
standard treatment guidelines in a rural paediatric hospital in Sierra
Leone. Public Heal action 2013;3:118-24.

[3] Golkar Z, Bagasra O, Pace DG. Bacteriophage therapy: a potential solu-
tion for the antibiotic resistance crisis. ] Infect Dev Ctries 2014;8:129-36.

[4] Byarugaba DK. Antimicrobial resistance in developing countries
and responsible risk factors. Int ] Antimicrob Agents 2004;24:105-10.

[5] Laxminarayan R, Duse A, Wattal C, et al. Antibiotic resistance—the need
for global solutions. Lancet Infect Dis 2013;13:1057-98.

[6] Hart CA, Kariuki S. Antimicrobial resistance in developing countries.
BM]J 1998;317:647-50.

[7] Okeke IN, Lamikanra A, Edelman R. Socioeconomic and behavioral
factors leading to acquired bacterial resistance to antibiotics in developing
countries. Emerg Infect Dis 1999;5:18-27.

[8] Okeke IN, Laxminarayan R, Bhutta ZA, et al. Antimicrobial resistance in
developing countries. Part I: recent trends and current status. Lancet
Infect Dis 2005;5:481-93.

[9] Okeke IN, Klugman KP, Bhutta ZA, et al. Antimicrobial resistance in
developing countries. Part II: Strategies for containment. Lancet Infect Dis
2005;5:568-80.

[10] O’Neill J. Tackling drug-resistant infections globally: final report and
recommendations [Internet]. Vol. THE REVIEW. United Kingdom;
2016. https://amr-review.org/sites/default/files/160525_Final%20paper_
with%20cover.pdf

[11] World Health Organization - WHO. The World Health Report 2007: A
Safer Future Global Public Health Security in the 21ST Century. Glob
Public Health [Internet]. 2007;96. https://iris.who.int/bitstream/handle/
10665/43713/9789241563444_eng.pdf

[12] Erku DA, Mekuria AB, Belachew SA. Inappropriate use of antibiotics
among communities of Gondar town, Ethiopia: a threat to the development
of antimicrobial resistance. Antimicrob Resist Infect Control 2017;6:1-7.

[13] Basnyat B, Pokharel P, Dixit S, et al. Antibiotic use, its resistance in nepal
and recommendations for action: a situation analysis. ] Nepal Health Res
Counc 2015;13:102-11.

[14] Shankar PR, Partha P, Shenoy N. Self-medication and non-doctor pre-
scription practices in Pokhara valley, Western Nepal: a questionnaire-
based study. BMC Fam Pract 2002;3:1-7.


https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://amr-review.org/sites/default/files/160525_Final%20paper_with%20cover.pdf
https://iris.who.int/bitstream/handle/10665/43713/9789241563444_eng.pdf
https://iris.who.int/bitstream/handle/10665/43713/9789241563444_eng.pdf

Acharya et al. Annals of Medicine & Surgery (2024)

[15] Thakur S, Pokhrel N, Sharma M. Research Journal of Pharmaceutical ,
Biological and Chemical Sciences Prevalence of Multidrug Resistant
Enterobacteriaceae and Extended Spectrum f Lactamase Producing
Escherichia Coli in Urinary Tract Infection. Res ] Pharm Biol Chem Sci
2013;4:1615.

[16] Dahal RH, Chaudhary DK. Microbial infections and antimicrobial
resistance in Nepal: current trends and recommendations. Open
Microbiol ] 2018;12:230-42.

[17] Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial
resistance in developing countries: causes and control strategies.
Antimicrob Resist Infect Control 2017;6:1-8.

[18] Mathew G, Agha R. for the STROCSS Group. STROCSS 2021:
Strengthening the Reporting of cohort, cross-sectional and case-control
studies in Surgery. Int J Surg 2021;96:106165.

[19] Acharya KP, Wilson RT. Antimicrobial resistance in Nepal. Front Med
2019;6:1085.

[20] Nepal G, Bhatta S. Self-medication with antibiotics in WHO Southeast
Asian Region: a systematic review. Cureus 2018;10:1-17.

755

[21] Afari-Asiedu S, Oppong FB, Tostmann A, et al. Determinants of inap-
propriate antibiotics use in rural central Ghana using a mixed methods
approach. Front Public Heal 2020;8:90.

[22] Nepal A, Hendrie D, Selvey LA, et al. Factors influencing the inap-
propriate use of antibiotics in the Rupandehi district of Nepal. Int ]
Health Plann Manage 2021;36:42-59.

[23] Do NTT, Vu HTL, Nguyen CTK, et al. Community-based antibiotic
access and use in six low-income and middle-income countries: a mixed-
method approach. Lancet Glob Heal 2021;9:¢610-9.

[24] Rijal KR, Banjara MR, Dhungel B, et al. Use of antimicrobials and
antimicrobial resistance in Nepal: a nationwide survey. Sci Rep 2021;11:
1-14.

[25] Kumar Deo S, Professor A. Public awareness regarding the use and
resistance of antibiotics: a cross-sectional study among Nepalese adults in
Kathmandu valley. ] Kathmandu Med College 2018;6:81-2.

[26] Signorini L, Dolci M, Favi E, et al. Viral genomic characterization and
replication pattern of human polyomaviruses in kidney transplant reci-
pients. Viruses 2020;12:1280.



