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Abstract:

Objective: To determine the prevalence of antibiotic resistance in fecal Escherichia coli (E. coli ) isolated from humans
in a rural area of Songkhla province.
Meterial and Methods: E. coli strains were isolated from the stool cultures of 75 healthy volunteers in a rural area.
Resistance rates for 8 antibiotics were determined.
Results: The resistance rates for amoxicillin, doxycyclin, cotrimoxazole, gentamicin and cefazolin were 53.3, 51.3,
24.0, 5.3 and 3.3%, respectively. No resistance to norfloxacin, ceftriaxone, and imipenem were detected.
Conclusion: The most prevalent resistant strains were found against amoxicillin. The prevalence of drug resistance
in all multidrug resistant isolates were resistant to amoxicillin and doxycycline. No strains were resistant to all antibiotics in
all antimicrobial categories as all the strains were found to be sensitive to ceftriazone, norfloxacin and imipenem.
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Introduction

Study population
The volunteers that participated in this study were
18 years old and above who were free from recent
antibiotic exposure for at least one month. The exclusion
criterion was the people with diarrhea used during 1
month before participation. Data collection took place
between 1 March 2018 and 30 April 2018. Volunteers were
informed consent and provided the personal information
through the questionnaires (general characteristics, history
of illness and treatment).

Antibiotic resistance is an important problem. Its
incidence around the world is increased to dangerous
level and now become the threat for mankind.1 In Thailand,
antibiotic resistance causes 3.2 million more days of
hospital stay and 38,000 deaths annually.2 Due to such a
prolonged hospital stay, there is the increased risk of
infection to others, resulting in massive social and economic
losses.2-4
The foremost step in the control of antibiotic resistance is the accurate identiﬁcation and documentation
of resistant strains possessing public health importance.5
According to the World Health Organization report6, the
problem of antibiotic resistance is emerging and neglected
problem in Southeast Asia region. Moreover, there are
no published data on the accurate prevalence of antibiotic
resistance referring to the current situation, particularly
from the rural south of Thailand. Therefore, with increasing
rates of antibiotic resistance, it is essential to look at the
prevalence of drug resistance in a speciﬁc geographical
region to simplify clinicians in choosing the proper antimicrobial therapy, to design and manage infection control.
Moreover, currently, there is a lack of settled global
standards for antibiotic resistance surveillance6 and few
studies have examined the prevalence of antibiotic
resistance in Escherichia coli (E. coli) from rural area of
Thailand. Therefore, this cross-sectional descriptive
study reports the prevalence of antibiotic resistance in
E. coli from human in rural area for the benefits of public
health of Thailand.

Determination of sample size
Finite population proportion was used for calculating
the suitable sample size7 as followed.
Where N was population size=453, n was sample
size with finite population correction, P was expected
proportion=0.67, d was precision=0.1 and α was 0.05.
The sampling was random by 2 stage random
sampling. The 75 families were taken by systematic
random sampling in computer program. The people who
are 18 years old and above for each family were random
by simple random sampling by computer. The sampling
was excluded the person who used antibiotics or had
diarrhea in one month. If sampling is not matched with
criteria, they were repeated random.
Sample collection
A total of 75 samples were obtained by rectal
swab procedure. Briefly, sterile cotton swab was applied
into the anal canal approximately 3 cm deep, kept and
transported by Stuart’s transport media (Oxiod, Hamshire,
UK) to the laboratory within 2 hours.

Material and Methods

Study setting
The study was performed at Hin Kliang village
(village no. 6), Thakham sub-district, Hat Yai district,
Songkhla province, which is a farming village in the
southern part of Thailand. It has a low population density.
The study protocol was approved by the ethics committee
of Faculty of Medicine, Prince of Songkla University,
Songkhla province, Thailand (EC no. 60-466-09-4).
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Identification of E. coli
In order to isolate E. coli from the samples, samples
from transport media were cultured on MacConkey agar.
After plate incubation at 35±2 ºC for 16-24 hours, 3-4
surrogated colonies were chosen for E. coli identification
by biochemical test.
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Bacterial isolate and the prevalence of antibiotic
resistance
A total of 150 E. coli isolates were obtained from
the fecal samples of 75 healthy volunteers in a rural
area. Their antibiotic resistant abilities were analyzed by
agar disc diffusion assay using 8 antibiotic agents.
The results demonstrated that E. coli strains were
resistant to amoxicillin, doxycycline, cotrimoxazole, gentamicin and cefazolin were 53.3, 51.3, 24.0, 5.3 and 3.3,
respectively. Nevertheless, the resistance to ceftriaxone,
norfloxacin and imipenem were not found.

Antimicrobial susceptibility assay
Antimicrobial susceptibility of E. coli was performed
using an agar disk diffusion method (CLSI, 2014)7 using 8
antimicrobial agents, namely, amoxicillin (10 μg), cefazolin
(30 μg), ceftriaxone (30 μg), cotrimoxazole (1.25/23.75 μg),
doxycycline (30 μg), gentamicin (30 μg), imipenem (10
μg), and norfloxacin (10 μg) (Oxiod, Hamshire, UK). E. coli
ATCC 25922 was used as a control.
Statistical analysis
Descriptive statistics were used for describing
characteristics and prevalence of antibiotic resistance. For
the descriptive data, mean value was used to represent
the continuous variables, and the proportion value was
used to describe the categorical data. The distribution of
continuous variables for normality was tested. The data
were computerized by statistics and data (STATA ®)
version 10.3.

Prevalence of multidrug resistant (MDR) bacteria
Our data showed 4 patterns of MDR. The prevalence
of drug resistance in all (100.0%) of the isolates of MDR
were resistant to amoxicillin and doxycycline. No strains
were resistant to all the antibiotics in all the antimicrobial
categories as all the strains were found to be sensitive
to ceftriazone, norfloxacin and imipenem (100.0%). The
percentage of MDR to each antibiotic is shown in Table 1.

Results

Demographic data of participants
A total, 75 healthy volunteers (20 for male and 55
for female) participated in this study. The mean age was
50.7 years old. The educational level of the most Table 1 Prevalence of multidrug resistance to each antibiotic
volunteers was primary school graduates (42.7%) and
Antimicrobials
Non-susceptible
most of them were Buddhist. The majority were farmers
(61.3%) who earned less than or equal to 5,000 Baht per AMP DOX SXT GEN CFZ Number %
5
3.3
month (65.3%). Moreover, the main health insurance plan
2
1.3
was found to be the Universal Health Care (88.0%).
25
3

History of illness and treatment of participants
Most volunteers had no antibiotic exposure in the
previous 6 months (89.3%), and all of them had no history
of implanted urine catheter in the previous year (100.0%).
Most volunteers had no history of hospitalization in the
previous year (94.7%), nor did they have any prior urinary
tract infection within the previous year (90.7%).
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16.7
2.0

The isolate is non-susceptible to all agents listed in category
The isolate is susceptible to all agents listed in category
AMP=ampicillin, DOX=doxycycline, SXT=trimethoprim/sulfamethoxazole, GEN=gentamicin, CFZ=cefazolin
The MDR in Enterobacteriaceae was defined as resistant to
three or more antimicrobial classes.
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Discussion

this study found the prevalence of amoxicillin resistance
(53.3%) was higher than in a previous study9, in which
the prevalence of ampicillin resistance (16.7%) while in
the current situation the resistance rate was more than 3
times higher, but lower than the prevalence of amoxicillin
resistance in Songklanagarind Hospital (74.8%).The
reason may be because the unnecessary use of antibiotics
without prescription is higher than previously; and in the
hospital, the extensive use of antibiotics and close contact
amongst patients makes for a productive environment
for the spread of antimicrobial resistance plasmid.
When compared with the rural areas of other
countries such as Korea, Philippines, India, Venezuela,
Mexico, Peru, Kenya, Ghana Zimbabwe and Etiopia11-27,
the maximum levels of resistance were found in amoxicillin
and oxytetracycline. The highest maximum levels of
resistance in urban areas were found in amoxicillin,
oxytetracycline, and trimethoprim. The association of
resistance to these three antibiotics is very likely due to
the gene encoding resistance to these antimicrobials
that are located on the same plasmid.28
Resistance was lower in urban areas in most
previous studies, such as Nys, 2004 in urban Mexico11 the
prevalence was 78.8% and the urban Philippines11 was
82.9%. The reason may be because of the ability to
access the antibiotics rate in this era; and, in urban
areas, it was higher than in rural areas.
In a previous study9, no resistance to aminoglycoside was detected The author declared, ‘because
routes of drug administration were injection’, but in this
study, the prevalence of gentamicin resistance was 5.3%.
These data indicated that although the routes of drug
administration were injection, the prevalence was higher
than in the previous study.9 The reason may be not only
the unnecessary use of antibiotics without prescription,
but also overuse in the hospital.
No resistance to carbapenem was detected,
which is different from Ramalingam, 201616 in India was
21.4%. It may be because this study collected stool

Antibiotic resistance continues to be a major global
challenge in the management of bacterial infection. The
trouble behind antibiotic resistance is highly marked in
undeveloped and developing countries, including Thailand.29
Factors responsible for an increase in the rates of antibiotic resistance include overuse and misuse of antibiotics and inadequate surveillance systems due to a lack
of stringent antibiotic policies and guidelines from the
country, leading to the inappropriate prescription of antibiotics.30 Another leading cause of the emergence of antibiotic resistance in common pathogens is the unnecessary
use of antibiotics without a prescription for the treatment
of common bacterial infection.10
There is little information regarding the antibiotic
resistance of fecal E. coli isolates from rural areas in
Thailand. Therefore, in this study, the prevalence of antibiotic resistance in fecal E. coli isolates from healthy
volunteers in a rural area was examined.
This study wanted to determine the prevalence
of antibiotic resistance in fecal E. coli isolated from
humans in a rural area. The study population included
the general population who were 18 years old and
above from Hin Kliang village (village no. 6), Thakham
sub-district, Hat Yai district, Songkhla province and free
from recent antibiotic exposure or diarrhea for at least
one month. The specimens were collected from 1st March
2018 to 30th April 2018. The resistance rates for eight
antibiotics were determined from E. coli stains isolated.
The results of antibiotic resistance in the current
study exhibits that the most prevalent of resistant were
found against amoxicillin (53.3%), which is in the penicillin
group of antibiotics. In comparison with a previous study
in the rural areas in Thailand, in 1988 found that the most
prevalent antibiotic was tetracycline (25.8%).9 The reason
may be because tetracycline was developed before 1950;
it was an extensively used drug and well known in former
times but amoxicillin was developed after the 1970s. If
compared with the same group of antibiotics as penicillin,
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samples from patients in a hospital where the extensive
use of antibiotics and close contact amongst patients
made for a productive environment for the spread of antimicrobial resistance plasmid.
The maximum levels of resistance were found in
ampicillin (74.8%), which is in the penicillin group of
antibiotics.31 In comparison with this study, the maximum
levels of resistance were found in amoxicillin (53.3%),
which is in the same group of antibiotics.
Our data showed that the prevalence of drug
resistance in all (100.0%) of the isolates of MDR were
resistant to amoxicillin and doxycycline. The most common
pattern of MDR was amoxicillin, doxycycline and cotrimoxazole (16.7%). The reason may be because those
drugs have been developed for a long time and are easy
to access from drugstores.
The results of this study could assist in increasing
the evidence available in order to make sensible
judgments on antibiotic therapy both at the level of the
practicing clinician and at the level of the authorities
responsible for developing stringent antibiotic policy and
guidelines. Moreover, our findings indicate the higher
magnitude of E. coli resistance. This may imply the need
for intervention in prescribing and using antibacterial
agents against E. coli infections. Interventional strategies
may include creating public awareness, maintaining hand
hygiene, applying infection prevention protocols, and
maintaining environmental sanitation, all of which are
encouraged for preventing infection. In addition to these,
the identiﬁcation and documentation of resistant strains
possessing public health significance is the foremost step
in the control of antibiotic resistance. Promoting health
education, maintaining continuous professional education,
and advocating rational prescribing habits are evidently
effective in the minimization of the unwanted use of antibiotics, which in turn decreases the selective pressure
of resistant strains. We used documentation from this study
to create community projects to improve awareness, underJournal of Health Science and Medical Research

standing of antibiotic resistance, and maintaining behaviors
for the rational use of antibiotics for the people of Hin Kliang
village (village no. 6), Thakham sub-district, Hat Yai
district, Songkhla province, who cooperated with village
health volunteers.
Furthermore, this study can reference the current
situation of antibiotic resistance in rural Thailand, and
is useful in comparison with the prevalence of antibiotic resistance in the future.
The variations in the study might be due to
differences in study locations and procedures and antimicrobial utilization. This is a cross-sectional descriptive
study and we used questionnaires recorded by
volunteers; thus, the information that we received from
the questionnaires may have had information bias, but
we tried to decrease the bias by explaining the information
sheet about the protocols. This study may also have had
recall bias, because part 2 of the questionnaire asked
about their history of illness and treatment, and some
volunteers may have forgotten the true information. However, we prevented this bias by using the reference period
to remind them about the situation. And, the last bias that
may have occurred in this study was sampling bias, but
we tried to eliminate this bias by using stage 2 random
sampling, both systematic random sampling and simple
random sampling.
This study was limited by its small sample size due
to limited time and finances. The factors of antibiotic
resistance remain unknown, and therefore require further
investigation.

Conclusion

This study provides useful information on the
prevalence of antibiotic resistance. Furthermore, it increases
the awareness of resistance issues. This study may also
help to manage the evolution of antibiotic resistance in
the future. Adopting safety protocols and implementing
proper antibiotic prescription policies could be potential

325

J Health Sci Med Res 2019;37(4):321-327

Antibiotic Resistance in a Rural Area of Songkhla Province

Prasertsiriphong S, et al.
5.
		
		
6.
		
		
		
7.
		
		
8.
		
		
		
9.
		
		
10.
		
		
		
		
11.
		
		
		
12.
		
		
13.
		
		
		
14.
		
		
15.
		
		
		
16.
		
		

interventional strategies and suggest further evidence
of the need for commitment to ensuring antibiotics are
used in as rational a manner as possible.
This study suggests further investigation into the
problem encompassing broader adjoining areas of Southeast Asia that share geography and have related living
practices to design a broad policy for the containment
of the problem in Southeast Asia.
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