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ABSTRACT

Antimicrobial resistance is resistance in different
types of organisms facilitated by inappropriate use of
medicines. A face to face survey questionnaire applied to
30 poultry layer producers located in Bantayan, Sta.Fe,
and Madridejos, Cebu, Philippines was conducted. Most
of the surveyed farms were large scale, operated by well-
educated individuals who have extensive experiences in
layer business operation. Based on the results, the
antimicrobial use (AMU) of all antibiotics considered in
this study have satisfactorily implemented for poultry
layer medication as feed supplement and for therapeutic
use except with fair implementation on quinolones and
fluoroquinolones. Layer chicken producers and managers
have high level of awareness on the classification of
antibiotics on PB-Lactams, aminoglycosides and
aminocyclitols, quinolones and fluoroquinolones,
tetracyclines, and macrolides and lincosamides; while a
medium level of awareness on polypeptides,
amphenicols, sulphonamides and trimethoprim. On the
average, there have had high level of awareness on proper
dosage use of antibiotics and practicing drug withdrawal
period; medium level of awareness on presence of
antibiotic residues in table eggs, on effects of antibiotic
residues to human health, and rotation of antibiotic usage
to avoid antimicrobial resistance (AMR) effects; and lack
of awareness on residues may have direct effect to
consumers and on the effects that the ingestion of food on
the intestinal microflora of humans. It is proposed that the
issues of AMU and AMR can be overcome by
communicating with all stakeholders and discussing the
need for surveillance of AMU and AMR.
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1 INTRODUCTION

The poultry sector contributes significantly to the
Philippines’ food and economic security with this

contribution being expected to rise with a growing
population, urbanization, and preferences for animal-
source foods. However, occurrence of bacterial diseases
is a risk factor in the overall health management. Diseases
of poultry can adversely affect egg production and their
subsequent effect on mortalities, productivity, and
profitability. This is the reason why layer production
under intensive management systems is characterized by
the routine use of antimicrobials. Antimicrobial agents
exhibit activity that inhibits the growth of
microorganisms. Antimicrobials are often used in sub-
therapeutic doses by adding them to feed and water for
prophylaxis, growth promotion and as a risk-management
strategy. In layer hens, antibiotics are only used to treat
and prevent bacterial infections (Stolker and Brinkman,
2005). The use of antimicrobials has facilitated the
efficient production of poultry. They are applied by the
poultry industry and poultry veterinarians to enhance
growth and feed efficiency and reduce or prevent bacterial
diseases (Donoghue, 2003; Muhammad et al., 2009).
However, the indiscriminate application of antimicrobials
results in the emergence and spread of antimicrobial
resistance, which is becoming a global human health
threat (Garcia-Migura et al., 2014; Kumar, 2019).
Antimicrobial resistance (AMR) occurs when microbes
evolve mechanisms that protect them from the effects of
antimicrobials and the bacteria become resistant to
antibiotics. The heavy reliance of antimicrobials in
animal production has resulted in bacterial resistance to
many modern antibiotics used for life-threatening
diseases in humans (Manyi-Loh et al.,, 2018). As a
consequence, the transfer of antimicrobial resistance from
food animals to humans or the presence of antimicrobial
residues in food of animal origin is now perceived to be a
threat to human health (Hao et al., 2014; Founou et al.,
2016; Mund et al., 2017; Manyi-Loh et al., 2018). No
quantitative monitoring data of antibiotic usage in layers
are currently available in most large poultry-producing
countries (Roth et al., 2018). Even though limited, the
available data support that food production from the
animal industry has significant responsibility on
antibiotic use (Landers et al., 2012). However, long-term
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data for detection of antibiotics usage in individual animal
species are unavailable, more so in animals on the farm
level so there is the need for research on factors that cause
antibiotic resistance development, although, sufficient
data are not available to make a definitive conclusion
about these issues (Phillips et al., 2004) but, less attention
has been given in knowing how antibiotic use in animals
contributes to the overall problem of antibiotic resistance
(Landers et al., 2012). Some countries established
strategies for surveillance and monitoring programs that
concern AMR and its determinants. Currently, Cebu has
no monitoring or regulations regarding the use of
antimicrobials, thus the objectives of this study were to
investigate the antimicrobial usage implementation of
selected commercial layer egg producers in Cebu,
Philippines as well as assess the level of awareness of
poultry producers regarding effects of AMR.

2 MATERIALS AND METHODS

The Study Site and Respondents

The study was conducted in the Province of Cebu,
in the Municipalities of Bantayan, Sta Fe, Madredejos,
Talisay City and Mandaue City, Cebu, Philippines. A
total of 30 poultry layer workers were utilized as
respondents of the study. In other words, 1 respondent
from the chosen 30 different poultry layer farms was
interviewed.
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Questionnaire survey and analysis

A designed questionnaire was administered to 30
randomly selected respondents for the purpose of
collecting information on the demographic profile of
poultry farm workers, extent of implementation of
antibiotics in the medication program, feed
supplementation and therapeutic purposes as well as the
level of awareness of the respondents about antimicrobial
classification, antimicrobial residues and antimicrobial
resistance. The questionnaire was personally distributed
accompanied by actual observations to obtain adequate
data necessary for the study. To ensure validity of the
survey instruments, pretesting the questionnaire was
conducted. The questionnaire was composed of three

parts: demographic profile of respondents, extent of
implementation of antibiotics in the medication program,
feed supplementation and therapeutic purposes of the
farm as well as questions on the level of awareness of the
impact of indiscriminate uses of antimicrobials on the
antimicrobial resistance and residue of the table egg
industry. The questionnaire was personally handed to
each of the respondents with the permission from the
owner or manager of the selected layer farms. The study
duration was from January to March 2018.

Data Gathering Procedure

The gathering and quantification of data, observed
the following: 1.) preliminary preparation and scheduling
of the questionnaire distribution 2.) administration of the
questionnaire and 3.) informal discussion and
observation. The researchers asked permission from the
office of the Department of Agriculture to conduct the
study in the selected five municipalities where the
identified layer farms in the province of Cebu were
located. Having secured the information to conduct the
study, the researchers proceeded to the distribution of the
questionnaires. The questionnaires were personally
distributed to the respondents in their respective farm
location. The researchers also conducted informal
discussion with some of the respondents and conducted
ocular inspections, in order to reinforce and supplement
the data gathered through the questionnaire.

Scoring Procedures

The responses on the degree of medication, feed
supplementation and therapeutic antibiotic
implementation were categorized into levels. Each level
has a corresponding weighted score and its description as
shown in Table 1 and 2 on the assumption that the range

between descriptions on the scale is equal
-1 _ 4
n 5=0.8

Table 1. Description, score and range using 5-point scale for
antibiotic implementation.

Description Score codes Range

Excellent implementation 5 4.21-5.00
Satisfactory implementation 4 3.41-4.20
Fair implementation 3 2.61 -3.40
Partial implementation 2 1.81 -2.60
No implementation 1 1.00 - 1.80

Table 2. Description, score and range using 5-point scale for
level of awareness.

Description Score codes Range

Complete awareness 5 4.21-5.00
High level of awareness 4 341-420
Medium level of awareness 3 2.61 —3.40
Low level of awareness 2 1.81 -2.60
Lack of awareness 1 1.00 — 1.80

Statistical Analysis
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Descriptive statistics was applied in determining the
knowing the profile of the respondents. The responses of
respondents by municipality were analyzed by simply
getting its average.

3 RESULTS AND DISCUSSION

Respondents’ Demographic Profile

This portion presents the profile of the 30 poultry
layer farm workers in the selected study areas in the
Province of Cebu, Philippines. In terms of age, 15
respondents were below 41 to 45 years old, 2 respondents
were within 41 to 45 years old, and 13 respondents were
above 41 to 45 years old. In terms of gender, 23 males
while only 7 were female. Twenty-eight were married
while only 2 were single. Regarding the degree or level of
education, all the respondents have completed or
achieved an undergraduate degree. Data shows that 27
respondents graduated college with 2 of them majored in
business administration or marketing; while 1 graduated
veterinary medicine. In terms of years of experience in
poultry laying management, 13 respondents have already
rendered 26 to 30 years in poultry layer farming; 7
respondents rendered 21 to 25 years; 6 respondents
rendered 16 to 20; 2 respondents rendered 11 to 15 years;
while 2 respondents rendered 6 to 10 years. In terms of
training and seminars, the respondents attended training
and seminars relevant to their field of poultry business to
keep them abreast with the latest innovations in poultry
layer farming. Data shows that the most attended
training/seminar by the respondents were on vaccination
and medication program, ranked one by the respondents
followed by the chicken layer and egg production; poultry
nutrition on the third rank; and lastly, about management
and diseases respectively. The data further shows that
poultry layer producers gave more emphasis on
medication and vaccination programs, being the most
basic and important need of the farm. In terms of the layer
population, the data shows that 11 farms were able to
reach 50,000-100,000, 9 farms with 30,000-50,000 heads,
and another 10 farms with less than 30,000 heads.

Antimicrobial usage implementation in the
medication program of layer producers in Cebu,
Philippines

Preventative medicine programs are needed for
layer farms if optimum production and health are to be
maintained. Figure 2 shows the antimicrobial usage
implementation in all study areas in terms of antibiotics
used for the medication program. All poultry layer farms
have had satisfactory implementation on the usage of B-
Lactams,  aminoglycosides and  aminoglycitols,
tetracyclines and polypeptides. On the usage of
quinolones and fluoroquinolones, poultry farms in Sta. Fe
and Madridejos have had fair implementation, while
farms at Bantayan have had satisfactory implementation.

On the usage of sulphonamides and trimethoprim, and
macrolides and lincosamides, poultry farms in Bantayan
have had fair implementation, while farms at Sta. Fe and
Madridejos have had satisfactory implementation. On the
usage of amphenicols, poultry farms in Bantayan and
Madridejos have had fair implementation, while farms in
Sta. Fe have had satisfactory implementation. On the
average, the usage of all antibiotics considered in this
study have had satisfactory implementation except with
fair implementation on quinolones and fluoroquinolones.
Results of the study are in agreement with Poole and
Sheffield (2013) that the use of antibiotics in poultry is
generally administered to the entire flock for the treatment
of disease, disease prevention and growth promotion.In
fact, Roth et al. (2018) stated that antibiotic usage for
disease prevention is permitted in all large poultry-
producing countries.This is because intestinal infections
such as colibacillosis, necrotic enteritis, and other
diseases generally caused by Salmonella, E. coli, or
Clostridium spp. are the major concern among poultry
growers and antibiotics are applied for the prevention of
these infections to avoid economic losses (Sneeringer et
al., 2015). The antibiotics used by layer producers for
medication purposes is in consonance with the study of
Roth et al. (2018) that antibiotic classes belonging to
tetracyclines, aminoglycosides, sulfonamides, and
penicillins are registered for use in poultry in all countries.
Moreover, ANSES-ANMYV (2017), the French agency for
food environmental and occupational health and safety
for veterinary medicinal products, as cited by Roth et al.
(2018) elaborated that in France, poultry herds were
basically treated with polymyxins, penicillins, and
tetracyclines; then with sulfonamides and trimethoprim.
Tetracyclines and penicillins are approved for use as well.
The fluoroquinolones enrofloxacin and flumequine are
allowed for use in poultry in Spain (Roth et al., 2018).
Colistin, on the other hand, as a representative of the
polymyxins, and tylosin, as representative of the
macrolides, are both allowed for poultry use in all
countries for oral treatment or injection (Roth et al.,
2018).
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Figure 2. Antimicrobial usage implementation in the medication program of poultry
layer production in Bantayan, Sta. Fe, and Madridejos, Cebu, Philippines
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Figure 3 shows the antimicrobial implementation as
feed supplement in all surveyed areas. All poultry farms
have had satisfactory implementation of P-Lactams,
aminoglycosides and aminocyclitols, and tetracyclines as
feed supplement. On the application of quinolones and
fluoroquinolones as feed supplement, poultry farms at
Bantayan and Madridejos have had fair implementation,
while farms at Bantayan have had satisfactory
implementation. On the application of polypeptides and
amphenicols as feed supplement, poultry farms at Sta. Fe
and Madridejos have had satisfactory implementation,
whole farms at Bantayan have had fair implementation.
On the application of sulphonamides and trimethoprim,
and macrolides and lincosamides as feed supplement,
poultry farms at Bantayan and Sta. Fe have had
satisfactory implementation, while farms at Madridejos
have had fair implementation. On the average, the
application of all antibiotics considered in this study as
feed supplements have had satisfactory implementation.
Antibiotics have been widely adapted in the poultry
industry since their discovery more than 50 years ago
(Kirchhelle, 2018). They provide an extremely important
tool in the efficient production and preservation of animal
products such as meat (Kirchhelle, 2018) and eggs (Hao
et al., 2014; Mund et al., 2017). They are utilized by the
poultry industry and poultry veterinarians, firstly to
enhance growth and feed efficiency and reduce bacterial
diseases (Donoghue, 2003; Hao et al., 2014; Mund et al.,
2017). Developing countries continue to employ the
antimicrobial agent for growth promotion to maintain the
healthy state of the animals, to increase productivity, and
raise incomes for the producers (Braykov et al., 2016;
Manyi-Loh et al., 2018). Antibiotic feeding has been
implemented among poultry farms as farmers have
known its growth promoting effects (Briissow, 2015).
Antibiotic growth promoters (AGP) are widely
recognized, but are phased out in some parts of the world,
as the “gold standard” of performance-enhancing feed
additives, which had become integral and valuable
components of modern, efficient animal production
(Broom, 2018). B-Lactams
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Figure 3. Antimicrobial usage implementation as feed supplementation
among poultry layer producers in Bantayan, Sta. Fe, and Madridejos,
Cebu, Philippines

Figure 4 shows antimicrobial application as
therapeutic use in all surveyed areas. The results show
that on the application of all antibiotics considered in this
study as antimicrobial therapeutic use, all poultry farms
have had satisfactory implementation, while farms at
Madridejos on quinolones and fluoroquinolones have had
fair implementation. The use of antibiotics for therapeutic
uses refers to the treatment of disease or disorders by
remedial agents or methods. Antimicrobial classes used
as therapeutics in the poultry industry include:
aminoglycosides, tetracyclines, B-lactams,
fluoroquinolones, macrolides, polypeptides,
amphenicols, sulphonamides and trimethoprim (Stolker
& Brinkman, 2005). Many antimicrobial drug classes are
used in animals for prophylaxes and therapy. This use
tends to increase where farm management is not optimum
or when endemic diseases are not properly controlled.
The problem of infectious diseases with the huge
livestock  population have raised extensively
antimicrobial use in the developing countries (Clement et
al., 2019). Several guidelines are available for appropriate
use of antimicrobial drugs in animals, but very little is
being done in developing countries (Byarugaba, 2004).
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Figure 4. Antimicrobial implementation as therapeutic use
among layer producers in Cebu, Philippines

Determining the level of awareness is one of the
instruments which poultry layer producers can use to
realize the objectives of its agricultural policy. It is an
effective instrument to help layer producers to reach their
goals better. An awareness of farmers’ attitudes should
have an important influence on these objectives. Farmers’
knowledge and expectations, risk perception and attitude
towards AMU and AMR affect on-farm AMU (Kramer et
al., 2017). The succeeding section shows the degree of
awareness rendered by respondents in the selected
research areas in terms of usage and classes of antibiotics,
and antimicrobial residue awareness, as well as awareness
on the effects to public health. Figure 5 shows the level of
awareness of poultry layer producers in Cebu, Philippines
on usage and classes of antibiotics. On the classification
of antibiotics belonging to B-Lactams and amphenicols,
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poultry farms at Bantayan have had a high level of
awareness, while farms at Sta. Fe and Madridejos have
had a medium level of awareness. On the classification of
aminoglycosides and aminocyclitols, quinolones and
fluoroquinolones, tetracyclines, and macrolides and
lincosamides, poultry farms at Bantayan and Sta. Fe have
had a high level of awareness, while farms at Madridejos
have had medium level of awareness. On the
classification of sulphonamides and trimethoprim, and
polypeptides, poultry farms at Madridejos have had a high
level of awareness, while farms at Bantayan and Sta. Fe
have had a medium level of awareness. On the average,
there have been high level of awareness on the
classification ~ of  antibiotics on B-Lactams,
aminoglycosides and aminocyclitols, quinolones and
fluoroquinolones, tetracyclines, and macrolides and
lincosamides; while a medium level of awareness on
polypeptides,  amphenicols,  sulphonamides  and
trimethoprim.

Three aminoglycosides are used in poultry, namely,
gentamycin, neomycin and streptomycin. Neomycin is
commonly used to treat enteric infections and is
administered either in feed or water. Gentamycin is the
most widely used aminoglycoside and it is used in day-
old chicken or turkey chicks. Streptomycin is partially
absorbed from the intestine and, therefore, can be used to
treat systematic E. coli infections. Spectinomycin and
hygromycin are the poultry approved aminocyclitols.
Spectinomycin is highly effective for E. coli infections
when combined with lincomycin. The tetracyclines are
one of the most commonly used classes of antimicrobial
drugs within the scope of veterinary practice (Cornejo et
al., 2018). This is largely due to their affordability, a wide
margin of safety and broad spectrum (Mycoplasma, Gram
positive and Gram-negative bacteria) and intracellular
activity. They are easily administered in mass in either
feed or water. The three tetracyclines most commonly
used in poultry are chlortetracycline, oxytetracycline and
doxycycline (Granados-chinchilla & Rodriguez, 2017).
Sulphonamides are bacteriostatic that are used as
veterinary drugs for prophylactic and therapeutic
purposes; they also act as growth promoting substances
and are commonly administered in drinking water as
coccidiostats. Erythromycin is most frequently used in
poultry to treat Staphyloccus aureus arthritis. Tylosin and
tiamulin are considered to be highly effective in the
treatment of mycoplasma infections in laying hens to
restore egg production and reduce transovarian
transmission. The only poultry approved lincosamide is
lincomycin, it is primarily used to treat infectious coryza
and infectious synovitis. It is commonly used to treat
clostridium perfringens induced necrotic enteritis and
also to enhance poultry performance. Globally, the
classes of drugs that are more widely used in agriculture
and is causing a rising scientific concern with regards to
their potential adverse effects and risk management

include the tetracyclines, aminoglycosides, B-lactams,
lincosamides, macrolides, pleuromutilins, and
sulphonamides (Abou-raya et al., 2013; Finley et al.,
2013; Briyne et al., 2014; Baynes et al., 2016; Manyi-Loh
et al.,, 2018). Gelband et al. (2015) noted that these
antibiotics have the same mode of actions and the same
general classes as those used for humans; creating a
situation that demands the judicious use of these drugs in
animal farming, as there is bound to be a degree of
interaction between animals and humans.
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Figure 5. Level of awareness of poultry layer producers in Cebu,
Philippines on classification of antibiotics

Figure 6 shows the level of awareness of poultry
layer producers in Cebu, Philippines on antibiotic residue
and AMR. On proper dosage use of antibiotics, poultry
farms at Bantayan, and Madridejos have had high levels
of awareness, while farms at Sta. Fe have had a medium
level of awareness. On practicing drug withdrawal
periods, all poultry farms considered in this study have
had a high level of awareness. On the presence of
antibiotic residues in table eggs and on the effects of
antibiotic residues to human health, poultry farms at Sta.
Fe and Madridejos have had medium level of awareness,
while farms at Bantayan have had low level of awareness.
All poultry farmers lacks awareness that the ingestion of
food of animal origin may have an effect on the intestinal
microflora of humans, by either colonization with multi
resistant bacteria which can lead to certain infections
becoming untreatable. On the rotation of antibiotic usage
to avoid AMR effects, poultry farms at Bantayan have had
a high level of awareness, while farms at Sta. Fe and
Madridejos' medium level of awareness. On the average,
there have had high level of awareness on proper dosage
use of antibiotics and practicing drug withdrawal period;
medium level of awareness on presence of antibiotic
residues in table eggs, on effects of antibiotic residues to
human health, and rotation of antibiotic usage to avoid
AMR effects; and lack of awareness on residues may have
direct effect to consumers and on the effects that the
ingestion of food on the intestinal microflora of humans.
All respondents administered proper dosage of the
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antibiotics and have been practicing drug withdrawal
period in their farms as well as antibiotic rotation. Several
antibiotics for animals require a veterinary subscription,
however, treatments are often administered by lay farm
workers with the guidance of a veterinarian (Landers et
al., 2012). A substantial relationship between level of
education and knowledge of antibiotic use has been found
in previous studies (Ozturk et al., 2019). Also, younger
farmers had higher knowledge level on antibiotic use than
older ones. Farmers’ knowledge and expectations, risk
perception and attitude towards antimicrobial use (AMU)
and AMR affect on-farm AMU (Kramer et al., 2017).
Inspiring young individuals with good education to
engage in the livestock sector will improve the
understanding and awareness of antibiotic resistance
(Ozturk et al., 2019). The lack of awareness of the effects
that the ingestion of food of animal origin may have on
the intestinal microflora of humans could be due to the
fact that such issue is new to the respondents as to the case
found by (Sadiq et al., 2018). The result is in similarity
with the study conducted by Eltayb et al., (2012) wherein,
some of the respondents heard and provided their own
definition of antibiotic resistance. Studies also showed
that animal farmers were aware of the resistance problem
(Busani et al., 2004; Ozturk et al., 2019), however, many
don’t consider it as an essential public health concern
(Sadig et al., 2018; Ozturk et al., 2019). An indication that
the problem of antibiotic resistance is not well
apprehended by the farming community (Ozturk et al.,
2019).
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Figure 6. Level of awareness of poultry layer producers in Cebu,
Philippines on antibiotic residue and AMR

4 CONCLUSIONS AND RECOMMENDATION

A study on determining the antibiotic usage
implementation in the medication program, feed
supplementation and therapeutic purposes with an aim on
determining the level of awareness regarding some
aspects of antimicrobial resistance by layer producers in
Bantayan, Sta.Fe, and Madridejos, Cebu, Philippines was

successfully conducted. Based on the results, the
antimicrobial usage of all antibiotics considered in this
study have satisfactorily implemented for poultry layer
medication as feed supplement and for therapeutic use
except with fair implementation on quinolones and
fluoroquinolones. This implies that antibiotics are
commonly used, intended to maintain the health of the
birds, making sure of enhanced productivity and growth.
Layer chicken producers and managers have high level
of awareness on the classification of antibiotics on B-
Lactams, aminoglycosides and  aminocyclitols,
quinolones and fluoroquinolones, tetracyclines, and
macrolides and lincosamides; while a medium level of
awareness on polypeptides, amphenicols, sulphonamides
and trimethoprim. On the average, there have had high
level of awareness on proper dosage use of antibiotics
and practicing drug withdrawal period; medium level of
awareness on presence of antibiotic residues in table
eggs, on effects of antibiotic residues to human health,
and rotation of antibiotic usage to avoid AMR effects;
and lack of awareness on residues may have direct effect
to consumers and on the effects that the ingestion of food
on the intestinal microflora of humans. This is attributed
to most of the layer producers and managers being well
educated and have attended relevant training on antibiotic
knowledge, and use. The lack of awareness by the
respondents on residues may have direct effect on
consumers and on the effects that the ingestion of food
on the intestinal microflora of humans were not
understood well by the farming community such that they
were unaware of this issue. This aspect should be the
focus of the program policies to be drafted and submitted
to proper government authorities on antibiotic regulation
to prevent the harmful effects of antimicrobial resistance.
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