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ABSTRACT

Objective: To assess the awareness about antimicrobial resistance (AMR) and the various aspects of AMR from a
one health concept in relation to social determinants in residents of Wah.

Study Design: Cross sectional-analytical study.

Place and Duration of Study: One year from Jan to Dec 2017 in Wah, Pakistan.

Material and Methods: A total of 400 participants completed the questionnaire, aged 16 years and older. A
probability sampling technique was used and Chi-square test of significance was applied to determine the
relationship between social variables with dependent variables, p-value <0.05 was taken as significant.

Results: The phrase ‘antibiotic resistance” was known to 52.5%, and 19.8% heard 'antimicrobial resistance'. The
term least heard was ‘superbugs’ (9.5%). The most cited source of information was ‘doctor” followed by ‘media.’
Results showed that 67.3% believed that health of people is connected to the health of animals and environment,
62% agreed that collaborative efforts could achieve the best health of people and environment.

Conclusion: The awareness related to the causes and spread of antimicrobial resistance came out to be quite low,
and the outcomes were found to be associated with gender, age, education, occupation and socioeconomic status.
Participants had many misconceptions about various aspects of antimicrobial resistance. Public awareness of
AMR was low in all occupational groups, and the results show that high education level, high socioeconomic
status, and healthcare-related occupation marked a higher level of knowledge about AMR awareness.
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INTRODUCTION medicines is higher than evers.

For the last eight decades, antibiotics and Antimicrobial resistance is a natural process
other antimicrobials saved millions of lives and has been there since the discovery of first
from common and life threating infections  antibiotics, but now it has risen to high levels not
like pneumonia, post-operative infections, only in healthcare settings but also in the wider
tuberculosis, and many more!. These vital community3. Antimicrobial resistant-microbes are
medicines contributed in the advancement of found everywhere be it people, animals, food,
modern healthcare, agriculture, and food and the environment (in water, soil, and air),
production, but the emergence of antimicrobial making the spread easy from person to person
resistance (AMR) has put the substantial gains and also between people and animals. The
risk making it the world’s biggest concern'2. As  magnitude of the problem has been accepted
stated by the Director-General of WHO, Dr. globally and in the report from the ‘Review on
Tedros Adhanom Ghebreyesus “A world in  Antimicrobial Resistance’, it is estimated that 10
which the drugs don’t work is a threat to global = million lives a year are at risk by 20504 Even
health security3.” Currently, there are very few  today, 700,000 deaths per year occur because of
new antibiotics in the pipeline, and though the  resistant infections with an expected economic
supply is insufficient, the demand for these output of 100 trillion USD at stake if the timely
containment of AMR doesn’t take places.
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antibiotics, and 23,000 deaths occur in the USA
alone as a result of AMR®. It is also estimated
that by 2050, 4,73,0000 deaths in Asia and
4,15,0000 deaths in Africa will be because of
AMR alone’”. The treatment failures in
gonorrhea to cephalosporin (the 3rd generation of
antibiotics) and quinolone antibiotics have been
reported  in at least twelve countries including
the United Kingdom, Canada, and France. A
report published by WHO in 2014 rated Pakistan
amongst the top five countries with the highest
number of neonatal deaths attributable to AMRS.
The very report also displayed high resistance
rates of E. Coli third generation Cephalosporins
& Fluoroquinolone resistance which came out
to be more than 85 percent. Gonococcal AMR
to Ciprofloxacin in patients suffering from
Gonorrhea has been reported to be 86% in
Karachi, Pakistan3?.

Inadequate infection control, unrestrained
use, self-medication, easy access of antibiotics,
poor sanitation and hygiene, lack of knowledge
and surveillance about AMR have made the
matter worse especially in under-resourced
countries where there is lack of regulatory bodies
and awareness regarding this issuel?. Antibiotics
are used in food-producing animals, aquaculture,
and crop culture for prophylaxis as well as
growth promotion and are found in human and
animal excreta contributing to the big factor of
AMR spread!!. Many environmental studies have
confirmed the ubiquitous presence of antibiotics
and antibiotic resistance genesin wastewater or
run-off from livestock facilities and agricultural
farms*12. The extremely high concentration of
antibiotics have been reported in rivers and
waste waters in Sweden, Colorado (U.S.A), and
Lahore (Pakistan)é1314. In Pakistan overuse of
Fluoroquinolones in human and livestock has
increased the concentration of this specific
antibiotic in water bodies especially Kahutta and
Hattar sites posing an ecological threat to spread
of AMR,

WHO declared AMR a high priority issue
to be tackled across the globe and in May 2015
World Health Assembly endorsed a Global
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Action Plan on AMR, including “One Health”
approach, according to Dr Tedros Adhanom
Ghebreyesus “"WHO must champion a One
Health approach’” to tackle the global challenge of
AMR?®. The issue of AMR has many aspects
related to its etiology requiring a multi-level
solution like a ‘One Health' approach which
recognizes the connection that is shared by
animals, humans and the environment and
because of this active link the solutions should be
addressed with the help of transdisciplinary
synergisms!t. The areas under the One Health
umbrella include issues such as emerging and
reemerging infectious diseases, antimicrobial
resistance, and loss of biodiversity, environ-
mental pollution, food safety and security for
better public health outcomes!. In December
2017, an agreement was signed between Pakistan
Agriculture Research Council (PARC) and The
National Institute of Health (NIH) to strengthen
public health in Pakistan as the concept of One
Health continues to be promotedby Pakistan One
Health Alliance (POHA).

Pakistan developed its first national policy
on AMR in 2016 and this year in March 2017
Ministry of National Health Services Regulations
and Coordination (MoNHSRC) drafted itsfirst
National Action Plan (NAP) to overcome the
challenges of combating AMR!819. AMR has
the potential to impact the achievements of
Sustainable Development Goals (SDGs) on a
large scale as well as adding to the double burden
of disease, as effective antimicrobials are essential
to provide successful prevention and treatment
for maternal & child health, communicable &
noncommunicable disease, and universal health
coverage202l, Measures to contain antimicrobial
resistance require a behavioral and attitudinal
change in people to recognize antimicrobials as a
valuable shared resource (maintaining their
efficacy to treat infections in animals and humans
alike)22. Out of the five strategic objectives of the
“Global action plan on AMR?” the first objective is
to raise awareness and improve understanding of
AMR, studies have also shown that one of the
most critical steps in fighting AMR is increasing
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the awareness of the general public about this
issue in the community about causes, spread, and
implications of AMR®. Presently in Pakistan, little
is known about a vital issue of AMR, and to
the best of our knowledge, this is the first study
in Pakistan documenting knowledge about
antimicrobial resistance and the concept of
One Health. This study will provide a snapshot
of the awareness of antimicrobial resistance & its
relation to social determinants through a One
Health lens providing information which will be
used for quantifying and efficiently addressing
the concerning areas for further research and
data collection. This study will also help bridge
knowledge gaps in understanding major
health risks, finding new solutions through the
innovative paradigm of one health as health
plays an integral part in determining social,
cultural, and economic outcomes of society.

MATERIAL AND METHODS

An analytical cross-sectional study was
conducted from January to December 2017 using
two stage cluster random sampling technique
in the urban area of Wah which has a literacy
rate of 99 percent?. To capture the representative
sample from the population of Wah Cantt, WHO
sample size calculator was used, with following
assumptions of awareness regarding antibiotic
resistance 57%, Confidence level of 95% and 5%
Absolute precision required. Ethical approval
was obtained from the ethical review committee
of National University of Medical Sciences,
Pakistan. The sampling frame was obtained from
station headquarters, Wah Cantt after taking
appropriate permission from local authorities.
Four sectors were randomly chosen out of the
total 27 sectors of Wah Cantt. Data were collected
systematically from every fifth house from the
first person contacted who fulfilled the
eligibility criteria. The households which were
found locked or no adult was present at the
time of survey or he/she refused to participate in
the survey were excluded from the sample.
Participants were included if they were 16 years
old or older, were able to read Urdu or English
language, and were mentally and physically
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capable of answering. A validated, closed-ended
WHO questionnaire was administered both in
English and Urdu languages (Urdu translation
was evaluated using the standard forward
and backward method). The questionnaire was
previously used in a multi-country survey by
WHO. It was modified to suit the One Health
perspective and was tested for face and content
validity with people not participating in the main
study. Average monthly household income was
recorded in Pakistani rupees (PKR) using the five
quintiles from poorest (first) to the richest (fifth)
wealth quintiles. The total number of participants
who completed the questionnaire were 400 and
data was entered and analyzed using SPSS-22.
Mean and SD were calculated for continuous
variable. Categorical variables were presented by
frequency and percentage.

Cross-tabulation was done to determine the
association between level of knowledge and
understanding of causes and spread of AMR
from a one health perspective. Chi-square test of
significance was applied to determine the
relationship of social variables with dependent
variables, p-value <0.05 was taken as significant.

RESULTS

A sample of adults aged 16 years and
older completed the survey with a total of 400
respondents. Of the total 239 (59.8%) were males.
Mean age was 37.52 + 10.09 years. The minimum
age was 16 and the maximum age recorded was
72 years as displayed in table.

The awareness of commonly used key terms
for AMR was asked in relation its social deter-
minants, and the details are shown in the fig-1.
Out of the total 400 participants, the phrase
antibiotic resistance was known to 210 (52.5%) of
the respondents. Out of the total of 23 doctors,
only 12 (52%) have had heard the terms
superbugs.

Antibiotic resistance, the phrase with the
highest level of awareness 210 (52.5%) was heard
by more females 96 (59.6%) and 65 plus-year-olds
(85.7%) of awareness as compared to those
aged16-24, 10 (34.5%). The difference in relation
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to gender was statistically significant (chi
square=5.489, p=0.019). The association related
to age was also statistically significant (x2=0.035,
p=0.035). In the context of household
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5th quintile, 39 (84.7%) were most likely to be
familiar with the term as compared to people in
the first or lowest quintile 31 (35%).

Table: Socio-demographic characteristics of study participants (n=400).

Variable | Number (N) | Percentage (%)
Gender
Male 239 59.8
Female 161 40.2
Age Groups
16-24 year old 29 7.2
25-34 year old 145 36.3
35-44 year old 127 31.8
45-54 year old 79 19.8
55-64 year old 13 3.3
65 plus 7 1.8
Household composition
Single adult only 70 17.5
Single adult and at least one child under 16 11 2.8
Married adults only 71 17.8
Married and at least one child under 16 132 33.0
Multiple adults aged 16 and above 55 13.8
Multiple adults and at least one child under 16 61 15.3
Education
Primary or Middle 73 18.3
Secondary or Higher secondary 140 35.0
Bachelor’s 126 31.5
Master’s or equivalent 61 15.3
Occupation
Government employees 140 35.0
People in business/ private employees 109 27.3
Doctors 23 5.8
Other Professionals (teachers, engineers, etc.) 69 17.3
Students 32 8.0
Jobless/retired /housewives 27 6.8
Monthly household income in Pakistani Rupees (PKR)
First /poorest Quintile (<20000 PKR) 88 22.0
Second Qunatile (220000 <30000 PKR) 178 44.5
Third Quantile (=30000 <40000 PKR) 48 12.0
Fourth Quintile (240000 <65000 PKR) 40 10.0
Fifth/richest Quintile (265000 PKR) 46 11.5

composition, the difference was not statistically
significant (x2=4.044, p=0.543). Only 11 (34.4%) of
the students & 12 (44%) of the housewives had
heard the term antibiotic resistance. People in the
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Awareness about the term ‘antimicrobial
resistance’ within the occupational category
showed that 20 (87%) doctors were aware of the
term antimicrobial resistance. People in the 5th
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quintile, 28 (60.9%) were more familiar with the
term as compared to people in the first/lowest
quintile 10 (11.4%).

Out of the 210 (52.5%) respondents who
were aware of the term antibiotic resistance,
‘doctor” was the most cited source of information
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information source (antimicrobial resistance)
was x2=72.390, p<0.001. People in 2nd wealth
quintile 77 (43.3%) showed media as the highest
source of information for the term ‘antimicro-
bial resistance.” Respondents in the 5th wealth
quintile 18 (37.5%) had family/friends asa
highest source of information.

To understand various aspects of AMR & its

(fig-2). Regarding socio-demographic relation-
ship more males, 144 (59.6%) heard the term from
100
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Figure-1: Heard the terminology related to antimicrobial resistance (n=400 for each category).

Bacteria that have developed resistance can spread from

Infections that are treated by antibiotics would be impossible
or difficult to treat if bacteria are developing resistance.

Antimicrobial resistant infections are making surgeries, organ
transplants, and other medical conditions (e.g. TB &
Gonorrhea) much more difficult to treat.

I
person to person.
Many infections and conditions have become resistant to 59.3
treatment by antimicrobials & antibiotics. -
e et e ae et an oy o=
affect me as well as my family. 60.4

Q

W Correctly identified responses (IN=400)
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Figure-2: Correctlv identified responses of the various aspvects of antimicrobial resistance.

doctors as compared to females 66 (40.4%).
Government employees, 46 (32.5%) were highest
to have heard the term “antibiotic resistance” from
a doctor. People in 2nd wealth quintile 95 (53.3%)
showed family/friends as their highest sources of
information for the term “antibiotic resistance’.

The Pearson chi-square value calculated
for the association of monthly income with the

social determinants respondents were given
five correct statementsto be identified as true or
false. All the five statements were correct, and
their right responses are shown in fig-2.

The statement “Antimicrobial resistant
infections are making surgeries, organ
transplants, and other medical conditions (e.g.,
TB & Gonorrhea), much more difficult to treat”,
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was rightly answered by 263 (65.8%) of the
participants. The association with gender was
found to be statistically significant (x2=12.029,
p<0.001). Responses to the statement in relation
to the level of education were found to be
statistically significant(x2=138.615, p<0.001).

Participants were presented with three
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trueby 319 (79.3%) respondents. When analyzed
to find an association with gender, 201 (83.7%) of
males gave the wrong answer as compared to
females. The association with gender was found
to be statistically significant (x2=5.685, p=0.017)
and also with the level of education (x2=59.436,
p<0.001). The youngest group (16-24-year-olds)
displayed the highest percentage of 25 (86.2%) in

Antibiotic resistance is not an issue inour
country.

Antimicrobial or antibiotic resistance is only a
problem for people who consume them on
regular basis.

Amntimicrobial or antibiotic resistance occurs
when human body become resistant to

antimicrobials or antibiotics.

10

Wrongly identified responses (IN=400)

57.2

79.3

20 30 40 50

Percentage (%o)

60 70 80 20

Figure-3: Wrongly identified responses to the various aspects of antimicrobial resistance.

The health of people is connected to health of animals and
the environment.

Antibiotics use in agriculture, poultry, hivestock and fish
farming 1s accelerating the process of AME.

Collaborative efforts and interdiscplinary education (e.g.
human, animal & environmental sector) can achieve the best
health for people, animals & our environment.
Resistant bacteria can spread to animal products, vegetables
& fruits grown in contaminated water or soil (the
environment) through animal excreta.

One in five infections in humans are caused by foods and
animals.

M Yes

0%

W No

15.2

14.5

37.7

109 20% 30% 40% 50% 60% 70% B80% 90% 100%

Don't know

Figure-4: Understanding of antimicrobial resistance from a one health perspective (n=400).

incorrect statements to be identified as true or
false to determine the knowledge of various
aspects of AMR (fig-3).

The incorrect statement to check the level
of understanding about theoccurrence of AMR
was “Antimicrobial or antibiotic resistance
occurs when human body becomes resistant to
antimicrobials/antibiotics.” It was considered
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wrongly identifying it.

Assessing knowledge of AMR’s inter-
relationships in  humans, food-producing
animals, and the environment (a One Health
concept), participants were asked five basic
questions relating to One Health concept (fig-4).

Responses analyzing thebasic definition of
One Health, “the health of people is connected to
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the health of animals and the environment” in
relation to socio-demographic context was
obtained. Out of 269 participants who agreed it to
be the right statement, 159 (66.5%) were males
(Chi-square=0.212, p=0.899). The difference
within age groups came out to be statistically
significant (Chi-square=21.425, p=0.018). The
association with level of education was
statistically significant (x2=43.980, p<0.001) with
more participants in the bachelor’s category
agreeing 105 (83.3%) with the statement.

The responses from the statement that
collaborative  efforts and interdisciplinary
education are the solutions to achieve the better
results in the health of people, animals and the
environment was analyzed in relation to socio-
demographic context. Out of the 248 participants
who agreed it to be the right statement, more
were females 105 (64.6%), Chi-square=1.029,
p=0.598. The difference within age groups
came out to be statistically significant (Chi
square=27.399, p=0.002). People in 45-54 year-
olds group agreed the most, 57 (72.2%) with
the above statement. The socio-demographic
difference was statistically significant in relation
to occupation (x2=26.186, p<0.003).

DISCUSSION

The genuine fear and concern of public
health professionals that era of antibiotics is
about to end needs to be addressed on priority as
the spread of AMR are reaching crisis levels.
Only half of the respondents in our study were
aware of the terms ‘antibiotic resistance’ and
‘antibiotic resistant bacteria’ this is quite low
compared to 89% of the participants aware of the
term ‘antibiotic resistance’ in Mexico. In our
study, only 79 (19.8%) respondents were aware of
the term “antimicrobial resistance’, 38 (9.5%) were
familiar with term ‘superbugs.” Surprisingly,
Only 12 (52%) of doctors have had heard the term
‘superbugs’ this highlights the need to educate
health workers about “superbugs,” strengthening
their knowledge through workshops and other
campaigns as information playa big role in
behavior change?. However, in a similar study
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done by WHO, the familiarity was quite high as
compared to our results as 44% were aware of
the term ‘antimicrobial resistance,” 45% with
‘superbugs’24.

Understanding the various aspects of
antimicrobial resistance is very important and
encouragingly 65.8% respondents correctly
identified that AMR is making medical
procedure dangerous, the findings were similar
in asurvey conducted by WHO?4. Only half of the
respondents (51%) believed that bacteria could
spread from person to person the findings were
almost near to the findings in another study?.

The misconception ‘Antimicrobial or anti-
biotic resistance occurs when human body
becomes resistant to antimicrobials or antibiotics,
was 317 (79.3%) as compared to 62.8% of the
respondents in a study conducted by WHO
peoplet. In our study 251 (62.8%) had the wrong
idea that Antimicrobial or antibiotic resistance
was only a problem for people who consumed
them on a regular basis, this misconception was
quite low in findings of astudy done by WHO?3.

To assess Knowledge of AMR’s inter-
relationships in  humans, food-producing
animals, and the environment (a One Health
concept), participants were asked the five
questions which are the basics of One Health
concept. Encouragingly more than half of the
respondents recognized the importance of the
connection of health with humans, animals,
andthe environment. More males and 45-54
year olds agreed with the statement, the higher
the level of education the higher was the
response. The responses from the statement
that collaborative efforts and multidisciplinary
approach are the solutions to achieve the better
results in the health of people, animals, and the
environment was analyzedin relation to socio-
demographic context. Out of the 248 (62%)
participants who agreed it to be the right
statement, females, regarding age (45-54-year-
olds), household composition (multiple adults
aged 16 and above), education level (bachelor’s)
agreed the most. The general population
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especially of developing countries like Pakistan
needs to be educated as AMR costs money,
prolonged hospital stays, and morbidity leading
to more expensive antimicrobial therapies
limitations of the study isthat it was conducted in
only one city of Pakistan that too in the urban
region where literacy rate is quite high as
compared to the rest of the country making it less
generalizable.

CONCLUSION

The awareness related to the causes and
spread of antimicrobial resistance came out
to be quite low, and the outcomes were found to
be associated with gender, age, education,
occupation and socioeconomic status. Partici-
pants had many misconceptions about various
aspects of antimicrobial resistance. Public aware-
ness of AMR was low in all occupational groups,
and the results show that high education level,
high socioeconomic status, and healthcare-related
occupation marked a higher level of knowledge
about AMR awareness.

The findings indicate that young people, low
level of education and socioeconomic profile
should be the main target of future educational
campaigns as they lacked the awareness more
than any other group& had many misconceptions
about various aspects related to the cause and
spread of AMR.

RECOMMENDATION

The concept of AMR and One Health needs
to be promoted to change the behavior and
attitude of all the stake holders (general public,
veterinary, health care workers, members of
food animal industry, policymakers). The imple-
mentation of a NAP in Pakistan requires strong
political will, financial and technical support to
face stewardship challenges as AMR is an
unavoidable phenomenon and is considered a
silent pandemic requiring a multi-pronged
approach to work across SDGs.
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