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ABSTRACT

The study was conducted in Eastern Haryana Region to reveal level of awareness about antibiotic resistance among dairy
farmers. Karnal and Kurukshetra districts from this region were purposively selected, and four villages from each district
were selected randomly. From each village, 21 farmers were selected using stratified random sampling by categorizing
into small, medium, and large farmers constituting a total of 168 farmers as respondents. Results indicated that small
farmers had maximum awareness score of 0.20, medium farmers of 0.29 and large farmers with maximum score of 0.49
on 0 to 1 continuum which reveals very low level of awareness among the farmers about the antibiotic resistance. The
awareness was low about withdrawal period, zoonotic transfer of antibiotic diseases and separate animal husbandry
practices for sick animals. The awareness about antibiotic resistance was found comparatively high among large farmers

and leastamong small farmers.
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INTRODUCTION

The growing load of antimicrobial resistance is one of
major public health concern worldwide (Anonymous,
2015). Nearly all antibiotics used in veterinary medicine
are the commonly used in treatment of human beings to
bacterial disease, and there increases the risk cross-
resistance (Anonymous, 2014). The use of antibiotics in
livestock and thus, dairying is considered as one of the
cause for increased antibiotic resistant strains of bacteria
in both animals and human beings (Thames et al., 2012).
Although veterinarians are generally responsible for
choosing the appropriate antibiotics for treatments, but
choices may also be influenced by farmers' own opinions
and needs based on, cost and profit margin, ease of
administration of antibiotics and consideration to
withdrawal period (Briyne et al., 2013; Gibbons ef al.,
2013). The prescription of antibiotics is affected by
veterinarians to such an extent that , advertising regarding
antibiotics has been banned in European Union since
2011 on the grounds that information disseminated by
advertisement may not be used or interpreted by farmers
to obtain the antibiotics over- the- counter (Jones et al.,
2015). It was also recognized that factors such as farm

management or social factors were involved to affect the
antibiotic prescription and use (Grave et al., 2010).

The factors that contributing to antibiotic resistance
problems in developing countries include lack of
adequate access to appropriate antimicrobial therapy, lack
of stringent regulation and protocols in use of antibiotics
for human and animal, lack of surveillance of antibiotic
use and resistance levels by the end users (farmers), lack
of rationalized antibiotic prescription, treatment and use
guidelines, as well as lack of continuing education on
antibiotic use for veterinarians and other prescribers
(Mtenga et al., 2011). A high degree of drugs overuse by
dairy farmers could be reasoned through failure in
providing and observing the recommended therapeutic
doses, use of wrong and inappropriate routes of
administration, arbitrary drug combinations based on
experience and non-observance of withdraw periods
which aggravates antibiotic resistance (Okeke and Ojo,
2010). Thus, a multifaceted approach is required to
optimize the use of antibiotics (Prescottez al., 2014).

From the available review of literature, we can reach to
conclusion that the accurate surveillance and data about
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antibiotic overuse in dairying is not found in India. Thus,
aim of this study was to find the source of obtaining
antibiotics by dairy farmers, the prudent use of antibiotics
and potential health risks due to the use of antibiotics in
their animals in terms of their level of awareness about
development of antibiotic resistance and assess the
antibiotic usage practices by farmers. The need for
appropriate interventions focussing on improving
farmers'education and awareness regarding herd hygiene,
biosecurity and husbandry practices are being highlighted
recently by various food safety authorities with due
consideration to containment and transfer of antibiotic
resistance in food chain (Murphy et al., 2017).

METHODOLOGY

This study was a non-experimental research design.
The present study was done in state of Haryana because it
ranks second in the country in per capita per day
availability of milk. The Eastern region of Haryana was
preferably chosen because this region has 1157 veterinary
institutions and has 53.3 and 58.3 per cent of total cow and
buffalo population of the state, respectively. Karnal and
Kurukshetra districts of Haryana were purposively
selected, and four villages from these districts were
randomly selected. From each village, 21 farmers were
selected randomly using stratified random samplings by
categorizing into small, medium, and large farmers
constituting a total of 168 farmers as respondents. The
farmers rearing one to four animals were categorized as
smallholder dairy farmers, 4 to 10 animals as medium
holder dairy farmers and those with more than 10 animals
were considered as large dairy farmers for the purpose of
this study following relevant literature (Delgado et al.,
2003).

The awareness of farmers regarding antibiotic
resistance by dairy farmers were compiled and analysed
by frequency, per centage and chi square. Chi- square
values were also calculated in order to know the
relationship between various socio-personal and
socioeconomic profiles of the respondents and antibiotic
usage level. The respondents were classified into groups,
namely, low, medium and high on the basis of the
'cumulative square root frequency method' of
classification.

RESULTS AND DISCUSSION

A perusal of Table 1 reveals that awareness about
seeking antibiotics for disease prevention symptom relief
can cause resistance, Dry cow therapy and antibiotic use
for disease prevention and spread of antibiotic resistance
through commensal bacteria has the highest chi square

values 0£80.373,90.136 and 100.712 at 1 per cent level of
significance (Table 1). It highlights that there is huge
difference between the expected and observed values for
the category of small farmers about these practices
because they are mainly associated with large farmers and
small farmers are least aware about these practices. At
small farmer's level, spread of antibiotic resistance
irrespective of geographical differences, transfer of
resistance from animals to animals and human beings and
emphasis on indirect herd protection and isolation of
treated animals have high chi square values of 70.814,
71.424 and 70.814 at 1 per cent level of significance
(Table 1). In all the above statements, the awareness was
found very low about the consequences, attributing and
aggravating roles about these practices or information
towards antibiotic resistance. For small farmers we can
conclude that there is a trend of response, and a
significantly more number of subjects are in agreement
with the judicious usage statements.

Table 1: Statements revealing awareness about antibiotic resistance
and respective chi-square figures for small farmers

n=>56
Small farmer (n=56) LA A MA Chi-
Statements Square
Diseases can be bacterial, viral or parasitic 33 23 3 23.729%*
in nature but antibiotics are used to treat (55.93) (38.98) (5.08)
bacterial diseases only.
Antibiotic resistance is the ability of 48 7 4 61.458%*
bacteria to resist or remains unaffected by (81.36) (11.86) (6.78)
effects of medication.
Antibiotic overuse is leading the issue of 36 20 3 27.695**
antibiotic resistance. (61.02) (33.90) (5.08)
Antibiotic resistance is spreading rapidly 50 7 2 70.814%*
irrespective of geographical and (84.75) (11.86) (3.39)
economical differences between countries.
Agriculture sector consumes large portion 49 7 3 66.034%*
of antibiotics, nearly half in animal (83.05) (11.86) (5.08)
farming.
Left over antibiotics should be taken back 47 8 4 57.390%*
to the veterinary medicine stores. (79.66) (13.56) (6.78)
Farmer's interference in duration of 47 7 5 57.085%*
treatment and choice of formulation is (79.66) (11.86) (8.47)
aggravating the problem.
Seeking antibiotics for disease prevention 52 6 1 80.373%*
symptom relief can cause resistance. (88.14  (10.17  (1.69
Preserving the residual antibiotics for 43 14 2 45.186%*
contingent use is fatal to animal health and (72.88  (23.73 (339
leading to inappropriate use.
New born calf should not at all be fed milk 46 10 3 54.136**
of antibiotic treated cow. (77.97) (16.95) (5.08)
Dry cow therapy and antibiotic use for 54 4 1 90.136**
disease prevention is aggravating antibiotic (91.53) (6.78) (1.69)

resistance.
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Vaccination, proper sanitation will reduce 47 11 1 59.525%x*
the occurrence of disease, consequently (79.66) (18.64) (1.69)

usage of antibiotics and resulting

resistance.

Separate animal husbandry practices 44 12 3 47.220%*
should be adopted for the sick, antibiotic (74.58) (20.34) (5.08)

treated animal and healthy animal.

Significant quantities of antibiotics 45 12 2 51.492%%*
administered are excreted unchanged in to (76.27) (20.34) (3.39)

the environment

Resistance is transferred from animals to 50 8 1 71.424%*
animals and human beings. (84.75) (13.56) (1.69)
Indiscriminate antibiotics use in animals 50 7 2 70.814%*
can reduce the possibility of effective (84.75) (11.86) (3.39)

antibiotic treatment for humans.

Zoonotic diseases are also transferred to 49 8 2 66.542%*
farm workers accompanied with high (83.05) (13.56) (3.39)

antibiotic resistance in them.

There is risk to consumers who drink milk 47 11 1 59.525%*
from cows treated with Antibiotic. (79.66) (18.64) (1.69)

Antibiotic resistance directly encircles 50 7 2 70.814%*
even those animals of herd which are not (84.75) (11.86) (3.39)

treated with antibiotics.

Consumer confidence in the general safety 48 9 2 62.475%*
of milk and milk products is decreasing (81.36) (15.25) (3.39)

due to antibiotic resistance.

Treatment failure, poor recovery and 49 7 3 66.034**
essential drug failure initially indicate (83.05) (11.86) (5.08)

antibiotic resistance.

Dairy cattle are reservoirs of many human 49 9 1 67.254%*
pathogens which are carrier of antibiotic (83.05) (15.25) (1.69)

resistance.

Dung contributed to antibiotic resistance 56 2 1 100.712%*
through commensal bacteria and antibiotic (94.92) (3.39) (1.69)

residues transferring to the soil.

all the above statements, the awareness was found low
about the not feeding the milk to new born calf, zoonotic
transfer of antibiotic diseases and separate animal
husbandry practices for animals under antibiotic
treatment.

Among medium farmers, the awareness about
antibiotic resistance were found more judicious than
small farmers (Kumar and Gupta, 2018), as the frequency
of practices were found judicious among them revealed
through statements like reduced frequency of seeking
therapeutic intervention only when milk yield declines
and advance stage of disease is observed and adoption of
vaccination and positive leniency towards the practice of
probiotics/ prebiotics (comparatively, more by large
farmers). Similarly, use of probiotics/ prebiotics used as
functional food and optimization of dietary intake,
Homeopathy and ITKs used as alternative measure, thus
acting locally and use of teat sealant during critical time of
dry period for escaping dry cow therapy were prominent
as novel approach (Kumar and Gupta, 2018). A perusal of
Table 1 reveals that Indigenous Technical Knowledge to
treat disease found practiced sometimes by 38.98 per cent
of small farmers because it suits them at small level.
Similar findings were reported by study conducted by
Chauhan etal. (2018) in India. It was found that even large
farmers (69.41%) are least aware of consumer's
confidence in the general safety of milk and milk products
vis-a-vis antibiotic resistance (Table 3). The similar
findings were found in study conducted by Humphreys
(2009).

Table 2: Statements revealing awareness about antibiotic resistance and
respective chi-square figures for medium farmers

MA: Most Aware, A: Aware, LA: Least Aware *Significant at 5% level;
**significant at 1%; (df = 3 - 1= 2). Table values of chi square at 2 df were 5.991 and 9.210
at 5 and 1% level of significance, respectively.

A perusal of Table 2 reveals that awareness about
transfer of Zoonotic diseases to farm workers, dairy cattle
as reservoirs of many human pathogens and spread of
antibiotic resistance through commensal bacteria has the
highest chi square values of 77.828, 72.966 and 100.712
at 1 per cent level of significance (Table 1). It highlights
that there is huge difference between the expected and
observed values for the category of medium farmers
about these practices because these demand updated
information and knowledge with cosmopolitan approach.
At medium farmer's level, spread of antibiotic resistance
irrespective of geographical differences, use of antibiotic
for symptom relief and treatment failure, poor recovery
and essential drug failure as indicator of antibiotic
resistance have high chi square values of 47.310, 47.621
and 59.414 at 1 per cent level of significance (Table 2). In

n=>56
Medium farmer (n=56) LA A MA Chi-
Statements Square
Diseases can be bacterial, viral or 39 13 6 31.276%*
parasitic in nature but antibiotics are (67.24) (2241)  (10.34)
used to treat bacterial diseases only.
Antibiotic resistance is the ability of 37 12 9 24.448**
bacteria to resist or remains unaffected (63.79) (20.69)  (15.52)
by effects of medication.
Antibiotic overuse is leading the issue 39 11 8 30.241%*
of antibiotic resistance. (67.24) (18.97)  (13.79)
Antibiotic resistance is spreading 44 6 8 47.310%*
rapidly irrespective of geographical (75.86) (10.34)  (13.79)
and economical differences between
countries.
Agriculture sector consumes large 44 9 5 47.621%*
portion of antibiotics, nearly half in (75.86) (15.52) (8.62)
animal farming.
Left over antibiotics should be taken 42 9 7 39.966**

back to the veterinary medicine stores. (72.41) (15.52)  (12.07)
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Farmer's interference in duration of 39 11 8 30.241**
treatment and choice of formulation is (67.24) (18.97)  (13.79)
aggravating the problem.

Secking antibiotics for disease 44 9 5 47.621%*
prevention symptom relief can cause (75.86) (15.52) (8.62)

resistance.

Preserving the residual antibiotics for 39 12 7 30.655%*
contingent use is fatal to animal health (67.24) (20.69)  (12.07)

and leading to inappropriate use.

New born calf should not at all be fed 41 13 4 38.517**
milk of antibiotic treated cow. (70.69) (22.41) (6.90)

Dry cow therapy and antibiotic use for 44 7 7 47.207**
disease prevention is aggravating (75.86) (12.07)  (12.07)

antibiotic resistance.

Vaccination, proper sanitation will 39 10 9 30.034**
reduce the occurrence of disease, (67.24) (17.24)  (15.52)

consequently usage of antibiotics and

resulting resistance.

Separate animal husbandry practices 41 9 8 36.448%*
should be adopted for the sick, (70.69) (15.52)  (13.79)

antibiotic treated animal and healthy

animal.

Significant quantities of antibiotics 38 10 10 27.034**
administered are excreted unchanged in (65.52) (17.24) (17.24)

to the environment

Resistance is transferred from animals 37 12 9 24.448**
to animals and human beings. (63.79) (20.69)  (15.52)
Indiscriminate antibiotics use in 37 13 8 24.862**
animals can reduce the possibility of (63.79) (22.41)  (13.79)

effective antibiotic treatment for

humans.

Zoonotic diseases are also transferred 50 5 3 77.828**
to farm workers accompanied with (86.21) (8.62) (5.17)

high antibiotic resistance in them.

There is risk to consumers who drink 41 10 7 36.655**
milk from cows treated with Antibiotic. (70.69) (17.24)  (12.07)

Antibiotic resistance directly encircles 44 9 5 47.621%*
even those animals of herd which are (75.86) (15.52) (8.62)

not treated with antibiotics.

Consumer confidence in the general 41 10 7 36.655%*
safety of milk and milk products is (70.69) (17.24)  (12.07)

decreasing due to antibiotic resistance.

Treatment failure, poor recovery and 47 6 5 59.414**
essential drug failure initially indicate (81.03) (10.34) (8.62)

antibiotic resistance.

Dairy cattle are reservoirs of many 50 4 4 72.966**
human pathogens which are carrier of (86.21) (6.90) (6.90)

antibiotic resistance.

Dung contributed to antibiotic 52 2 4 82.897**
resistance through commensal bacteria (89.66) (3.45) (6.90)

and antibiotic residues transferring to

the soil.

MA: Most Aware, A: Aware, LA: Least Aware *Significant at 5% level;
**significant at 1%; (df = 3 - 1= 2). Table values of chi square at 2 df were 5.991 and 9.210
at 5 and 1% level of significance, respectively.

The relationship of socio-economic condition with
awareness about antibiotic resistance was found positive.
This finding was found consistent with the results of study
conducted by Redding ef al. (2014) in Peru. Similarly, it
was found that large farmers which revealed judicious
dairy farming practices (Kumar and Gupta, 2018) and
better magnitude of antibiotic awareness and antibiotic
use practices as compared to small farmers. Similar
findings were reported by a study conducted by Barnidge
et al. (2018) in Missouri which revealed in terms of
knowledge (education) and behaviours (antibiotic usage
Practices). This fertile socioeconomic backdrop
encouraged irrational use of antibiotics in livestock which
was prevalent among smallholder farmers and least
among large dairy farmers (Kumar and Gupta, 2018).
This finding was found consistent with reporting of
Chauhan et al. (2018) in India. Thus, assessing the
antibiotic use practices of small farmers we found that
they were below standards, while large farmers were
comparatively satisfactory on these parameters.

Table 3: Statements revealing awareness about antibiotic resistance and
respective chi-square figures for large farmers

n=>56
Large farmer n=56 LA A MA Chi-
Statements Square
Diseases can be bacterial, viral or parasitic 27 20 10 7.684*
in nature but antibiotics are used to treat (47.37) (35.09) (17.54)
bacterial diseases only.
Antibiotic resistance is the ability of 26 20 11 6.000*
bacteria to resist or remains unaffected by (45.61) (35.09) (19.30)
effects of medication.
Antibiotic overuse is leading the issue of 30 18 9 11.69**
antibiotic resistance. (52.63) (31.58) (15.79)
Antibiotic resistance is spreading rapidly 34 12 11 17.789**
irrespective of geographical and (59.65) (21.05) (19.30)
economical differences between countries.
Agriculture sector consumes large portion 32 17 8 15.48%*
of antibiotics, nearly half in animal (56.14)  (29.82 (14.04)
farming.
Left over antibiotics should be taken back 30 18 9 11.68**
to the veterinary medicine stores. (52.63) (31.58) (15.79)
Farmer's interference in duration of 28 17 12 7.053*
treatment and choice of formulation is (49.12)  (29.82) (21.05)
aggravating the problem.
Seeking antibiotics for disease prevention 29 19 9 10.526**
symptom relief can cause resistance. (50.88) (33.33) (15.79)
Preserving the residual antibiotics for 26 21 10 7.053*
contingent use is fatal to animal health and (45.61) (36.84) (17.54)
leading to inappropriate use.
New born calf should not at all be fed milk 42 9 5 42.23%*

of antibiotic treated cow. (74.98) (15.14) (8.77)
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Dry cow therapy and antibiotic use for 29 16 12 8.316*
disease prevention is aggravating antibiotic (50.88) (28.07) (21.05)

resistance.

Vaccination, proper sanitation will reduce 31 16 10 12.316%*
the occurrence of disease, consequently (54.39) (28.07) (17.54)

usage of antibiotics and resulting

resistance.

Separate animal husbandry practices 28 16 13 6.632*%
should be adopted for the sick, antibiotic (49.12) (28.07) (22.81)

treated animal and healthy animal.

Significant quantities of antibiotics 30 19 8 12.737**
administered are excreted unchanged in to (52.63) (33.33) (14.04)

the environment

Resistance is transferred from animals to 29 16 12 8.316*
animals and human beings. (50.88) (28.07) (21.05)
Indiscriminate antibiotics use in animals 27 19 11 6.737*
can reduce the possibility of effective (47.37) (33.33) (19.30)

antibiotic treatment for humans.

Zoonotic diseases are also transferred to 28 16 13 6.632%
farm workers accompanied with high (49.12) (28.07) (22.81)

antibiotic resistance in them.

There is risk to consumers who drink milk 32 17 8 15.474%*
from cows treated with Antibiotic. (56.14) (29.82) (14.04)

Antibiotic resistance directly encircles 39 16 2 36.737**
even those animals of herd which are not (68.42) (28.07) (3.51)

treated with antibiotics.

Consumer confidence in the general safety 37 15 5 28.211%*
of milk and milk products is decreasing (64.91) (26.32) (8.77)

due to antibiotic resistance.

Treatment failure, poor recovery and 28 20 9 9.579**
essential drug failure initially indicate (49.12) (35.09) (15.79)

antibiotic resistance.

Dairy cattle are reservoirs of many human 31 18 8 14.000**
pathogens which are carrier of antibiotic (54.39) (31.58) (14.04)

resistance.

Dung contributed to antibiotic resistance 42 10 5 42.421%*
through commensal bacteria and antibiotic (73.68) (17.54) (8.77)

residues transferring to the soil.

Thus, there is need to promote stewardship for
antibiotic conservation and its judicious use. Similar
recommendations were advocated by National Livestock
Mission, Ministry of Agriculture and Farmers Welfare,
Government of India (Anonymous, 2016).

Farmers' knowledge, expectations and awareness
about its risk due to inappropriate practices of antibiotics
was the most significant determinant for rise of antibiotic
resistance. Therefore, knowledge of antibiotic use and
antibiotic resistance should be heavily targeted in the
communication with the veterinarian and through
educational campaigns for farmers.

Table 4: Distribution of farmers on the continuum of Awareness Index
to assess the awareness level regarding antibiotic resistance
n=168

Small holder dairy farmers (n=56)

Category Frequency per centage
Low (<0.06) 5 58.62
Medium (0.06-0.20) 14 32.59
High (>0.20) 5 8.79
Medium dairy farmers (n=56)

Category Frequency per centage
Low (<0.15) 28 49.66
Medium (0.15-0.29) 19 34.48
High (>0.29) 9 15.86
Large dairy farmers (n=56)

Category Frequency per centage
Low (<0.08) 16 27.93
Medium (0.08-0.49) 30 53.93
High (>0.49) 10 18.14

(Continuum: 0 to 1)

A perusal of Table 4 reveals that small farmers had
very low level of awareness on the awareness scale
continuum, with maximum level of awareness score of
0.20, out of which 58.62 per cent of the smallholder dairy
farmers were having the maximum awareness in the in the
low category of distribution. While, medium farmers
were found having slightly high level of awareness on the
awareness scale continuum, with maximum level of
awareness score of 0.29, out of which 49.66 per cent of the
smallholder dairy farmers were having the maximum
awareness in the low category of distribution. It was
found that large farmers were found having high level of
awareness as compared to small and medium farmers on
the awareness scale continuum, with maximum level of
awareness score of 0.49, out of which 53.93 per cent of the
smallholder dairy farmers were having the maximum
awareness in the medium category of distribution.

CONCLUSION

From the study it was found that education, herd size
and milk production was directly related to prudent use of
antibiotic as the Pearson chi-square value for the test was
highly significant at the 0.000 per cent level of
significance, and thus awareness regarding spread of
antibiotic resistance were maximum for found for large,
while medium and small farmers revealed medium to
moderate level of awareness respectively. Large farmers
strongly responded in favour of the statements, like:
nature of disease to find the suitability of antibiotic use,
spread of antibiotic resistance across geographical
boundaries, less interference in diagnosis and transfer of
resistance to other animals. Results indicated that
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awareness among small farmers regarding antibiotic use
for symptom relief and transfer of resistance via milk to
the person consuming milk of treated animal was found
very low. Similarly, awareness about transfer of
resistance through commensal bacteria and dung were
very less observed in study area. A chi square statistics
was computed on the Antibiotic Resistance Awareness
Index to find out difference between the observed
(experimental) value and the expected (theoretical) value
at 5 and 1 per cent level of significance. In, which 98 per
cent responses were found significant. Small farmers
were found to lie with maximum awareness score of 0.20,
medium farmers with 0.29 and large farmers with
maximum score of 0.49 on 0 to 1 continuum which
reveals very low level of awareness among the farmers
about the antibiotic resistance. The awareness was found
low among medium farmers about the not feeding the
milk to new born calf, zoonotic transfer of antibiotic
diseases and separate animal husbandry practices for
animals under antibiotic treatment. While, the awareness
was found moderate among large farmers about judicious
use of antibiotics, but it was more than small and medium
dairy farmers. The antibiotic conservation and
stewardship strategies should necessarily focus on large
farmer and inculcate the awareness about judicious use
and antibiotic conservation by target segmentation
strategy to small holder dairy farmers.
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