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INTRODUCTION
 
 A large proportion of the world's industrialproduction 
of antimicrobials is consumed in livestock production; 
their use as prophylactics and asgrowth promoters far 
outweighs their use as therapeutics(Davies, 2009; Bush et 
al., 2011; Marshall and Levy, 2011). Antimicrobials are 
used in livestock to treat clinical diseases (therapeutic 
use), prevention and control of common diseases 
(prophylactic use) and enhancing animal growth (sub 
therapeutic use) (McEwen and Fedorka, 2002; Jan et al., 
2012). At a therapeutic level, antimicrobials are vital 
medicines for treating and controlling infections. Drugs 
that are used therapeutically in livestock may generate a 
pool of antimicrobial resistant bacteria (Maron et al., 
2013). Intensification of livestock and milk production to 
meet the demands of growing global population coincides 
with the increase in administration of antimicrobials. 
Development of Antimicrobial Resistance (AMR) may be 
attributed to overuse and sub-optimal use of 
antimicrobials (Barbosa et al., 2000).It is likely that a 
multitude of factors shape prescription practices. A 
comprehensive understanding of these factors is of 
paramount importance, if cost-effective measures are to 

be identified or developed to tackle antimicrobial 
consumption pattern (Carmo et al., 2018).Ohio bovine 
veterinarians believed thatdairy farmers were using 
antibiotics to treat infections, even multiple antibiotics 
without veterinary consultation (Briyne, 2013). AMR is a 
major health problem, especially in developing countries 
like India, due to easy availability and higher 
consumption of medicines leading to higher incidence of 
inappropriate usage of antibiotics thereby greater level of 
resistance. There are increasing reports of resistance to 
antimicrobial drugs used in veterinary medicine and also 
concerns about the threat that may pose to both animal and 
human health, through the selection of resistance (WHO, 
2000; Marshall and Levy, 2011; Saini et al., 2012). 
Development of antimicrobial resistance also threatens to 
restrict the effectiveness of existing drugs used on farms 
and the treatment of veterinary pathogens (Landers et al., 
2012; Prescot, 2014). Antimicrobial resistance in 
bacterial pathogensis a worldwide challenge associated 
with highmorbidity and mortality of livestock incurring 
great losses to the livestock rearer (Frieri et al., 2017). 
Antimicrobial resistance is a concern in livestock 
production due to the fact that if pathogens develop 
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resistance, the antimicrobials will stop working, animals 
will not respond to treatment, performance will suffer and 
losses may increase due to increase in death of animals 
(Ramchandani et. al, 2005; WHO, 2007). Humans can be 
exposed to antimicrobial-resistant bacteria by ingesting 
them through the food supply. Milk and milk products and 
poultry are the most common foods harboring these 
pathogens. There is a close association between the 
quantities of antimicrobials being used and the rate of 
development of resistance to these substances.  
Antimicrobial residues have been found in milk and milk 
represents a source where resistant bacteria can enter the 
human food chain (Uninkrishnan et al., 2005; Scoppetta 
et al, 2016; WHO, 2014a). India finalized its national 
action plan to combat AMR addressed comprehensively 
under the 'one health approach'. It called for surveillance 
of antibiotic use in humans and animals and surveillance 
of antibiotic resistance in humans, animals, and 
environment (National Centre for Disease Control, under 
MoHFW, GOI, 2017). There have been many reviews that 
have identified a lack of data on the pattern of 
antimicrobial use, an impediment to design of measures to 
tackle this growing problem. The approaches veter-
inarians follow in disease identification and treatment 
pattern and the way dairy farmers follow the instructions 
and the measures taken by them in case of disease 
occurrence is of paramount importance.

METHODOLOGY

 The study was conducted in Punjab state which has 
been selected purposively keeping in view the highest 
milk productivity and Per capita availability of milk 
(BAHS, 2016). Further, three districts (Ludhiana, 
Amritsar, Pathankot) were chosen randomly. From each 
district, 2 blocks were selected randomly and from each 
selected block, 2 villages were selected randomly. Thus 
study was conducted in 12 villages. From each village, 
sample of 15 dairy farmers possessing at least 2 milch 
animals were selected using stratified random sampling 
method. The veterinarians and paravets were identified 
based on pilot study and snowball sampling method based 
on the response generated from dairy farmers. The dairy 
farmers were asked, “Whom do you consult for treatment 
when your cattle fall sick?” Based on the response 
generated 60 veterinary doctors and 60 paravets were 
selected by snowball sampling method. Snowballing was 
continued until 20 veterinary doctors and 20 paravets 
from each district were selected. A semi-structured 
interview schedule was developed which included a 
number of closed & open ended questions to generate 
varied type of responses. Descriptive research design was 
followed for the study.
Data analysis:The data was analyzed using statistical 

tools such as Frequency, per centage, Weighted Mean, and 
Rank Based Quotient to draw meaningful conclusions 
from the study.

Rank Based Quotient
 Preferential ranking technique was utilized to 
identify the credibility of the personnel according to the 
dairy farmers for treatment of sick animals. Farmers were 
also asked to rank the treatment sources/personnel in 
order of preference. The quantification of data was done 
by calculating the Rank Based Quotient (RBQ) as given 
by Sabarathnam (1988), which is as follows:

                                          Σ fi (n+1-i)
                           R.B.Q = --------------- X 100
                                               N x n

Where,

fi = Frequency of farmers reporting a particular personnel 
under ith rank

N = number of farmers

n = number of personnel identified to be ranked

Weighted Mean 
 A weighted mean is an arithmetic mean in which each 
observation in the data set is multiplied by a weight before 
summing to a single average value. In this process, each 
quantity to be averaged is assigned a weight that 
determines the relative importance of each quantity.

 Ex- Among the different reasons to undergo 
sensitivity tests, veterinarians may be undergoing 
sensitivity tests in case of treatment failure in livestock for 
initial treatment. The veterinarianmay strongly agree, 
agree, disagree or strongly disagree with treatment failure 
being a reason to undergo sensitivity tests. The weight 
assigned was 4 for those veterinarians strongly agreeing 
to treatment failure as a reason for sensitivity tests. 
Similarly weights 3, 2 and 1 were assigned for 
thoseveterinariansciting treatment failure for sensitivity 
tests in the continuum of agree, disagree and strongly 
disagree respectively.
                                          Total score obtained
Weighted Mean (in %) =  ---------------------------  x 100
                                       Maximum obtainable score  

Where,

Total score obtained= sum of scores obtained by 
multiplying no. of veterinarians choosing each weights 4, 
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3, 2, 1 respectively for strongly agree, agree, disagree or 
strongly disagree

 Maximum obtainable score= Total no. of 
veterinarians in the sample multiplied with the highest 
weight  

RESULTS AND DISCUSSION

 The salient findings of the present study along with 
critical discussion to draw meaningful conclusions and 
their interpretations have been discussed regarding the 
prescription of antimicrobial drugs by veterinarians and 
paravets.

Credibility of sources of treatment perceived by dairy 
farmer
 To assess credibility, dairy farmers were asked to rank 
the various stakeholders who have considerable influence 
on them for health care management aspects of milk 
production. The Veterinary Doctor was ranked the most 
credible source by dairy farmer as far as treatment was 
concerned followed by paravet (Table-1). Though the 
credibility of Veterinary Doctor was unquestionable on 
many grounds, in case of minor diseases the farmers 
preferred paravets as they charged less and were readily 
accessible. In Pathankot district, the farmers having small 
herds that too local buffalo breeds, usually preferred 
Over-the-Counter and village quacks in case of ailments 
though opined that the Veterinary Doctor was the most 
credible person. The milk vendor, milk co-operative 
official were ranked at the bottom as the farmers 
perceived them relatively less capable in giving 
suggestions/advice related to health aspects. The results 
regarding the credibility of the treatment sources 
commensurate with the findings of Meena et al. (2017) 
and Satisha et al.(2018) 

Table 1: Ranking based distribution on Credibility of sources 
               of treatment perceived by dairy farmer 
                                                                                                n=80

facilities, 65.83 per cent of the veterinarians were not that 
satisfied and said that it needed improvement. The 
veterinarians reported of having adequate support staff in 
the dispensary. The availability of equipment's to carryout 
various diagnostic services were satisfactory according to 
the veterinarians. There was transfer of veterinarians from 
one block to another but it was never affecting their 
capacity in delivery of services to dairy farmers. A small 
per cent of veterinarians(32.50) needed improvement in 
their existingdispensary which indicates the dispensary 
were already well equipped in the study area of Punjab. 
Patel and Ponnusamy (2018) too reported that veterinary 
doctors of Madhya Pradesh and Chhattisgarh faced 
difficulty in delivery of veterinary services due to lack of 
transport facilities and inadequate staff strength.  

Improvements needed in physical facilities at 
dispensary perceived by Veterinary Doctor
 Transport facility was a major hindrance in the 
delivery of services to dairy farmer as mentioned by 91.66 
per cent of the veterinarians as the major required facility 
(Table 2). Though there was availability of storage 

Personnel RBQ Values Ranks

Veterinary Doctor

 

92.73

 

1

Paravet 78.84

 
2

Over - the- Counter(OTC) 53.26  3

Other Dairy farmer

 
50.41

 
4

Private Milk vendor 45.08 5

Milk Co-Operative official 34.86 6

Table 2: Improvements needed in physical facilities at 
              dispensary perceived by Veterinary Doctor 
                                                                                   n=60

Facilities Strongly 

Agree

Somewhat 

Agree

Somewhat 

disagree

Strongly 

Disagree

Weighted 

Mean (in %)

Well-equipped 

dispensary
0 (0.00)

 

0 (0.00)

 

18(30.00)

 

42(70.00) 32.50

Transport facility for 

field visit
40(66.67)
 

20(33.33)
 
0 (0.00)

 
0 (0.00) 91.66

Adequate staff in 

dispensary
0 (0.00)

 
0 (0.00)

 
10(16.67)

 
50(83.33) 29.16

Veterinary doctors in 

their work place
0 (0.00) 0 (0.00) 42(70.00) 18(30.00) 42.50

Storage facilities for 

medicine and vaccine
0 (0.00) 38(63.33) 22(36.67) 0 (0.00) 65.83

Figures in parenthesis indicate per centage; 4- Strongly agree and 1- Strongly disagree

Improvements needed in Physical facilities at 
dispensary as perceived by Paravet
 Table 3 clearly showed that 92.50 per cent paravets 
agreed of improving transport facility for smooth delivery 
of services to the dairy farmers at their doorstep for 
attending treatment cases, artificial insemination, first aid 
etc. in those blocks where they had a larger span of control 
in number of animals and villages. From the study, 34.17 
per cent of paravets agreed of improvements be made in 
existing equipment's; though the dispensary was already 
well-equipped. The dispensaries were having adequate 
staff for delivery of services as reported by paravets.

Table 3: Requirement of Physical facilities at dispensary 
                as perceived by Paravet 
                                                                                       n=60

Facilities Strongly 
Agree

Somewhat 
Agree

Somewhat 
Disagree

Strongly 
Disagree

Weighted 
Mean (in %)

Well-equipped 

dispensary
0 (0.00)

 

0 (0.00)

 

22(36.67)

 

38(63.33) 34.17
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Factors influencing prescribing behaviour of antim-
icrobials as perceived by Veterinary Doctor
 Providing quick relief to sick animals i.e. prompt 
result (97.50%) was the major factor in prescribing 
behavior of antimicrobial by veterinary doctors. From 
Table 4 it is clearly evident that 96.67 per cent of 
veterinarians reported prior experience of disease 
diagnosis and similarity of symptoms over years of 
practice played a major role in prescribing behavior. 
While prescribing antimicrobials, 92.50 per cent of the 
veterinarians reported ease of availability was also kept in 
mind. All of them said the least important factor for 
prescribing antimicrobials was marketing offers. Price 
(81.67%) had a very less effect on their prescribing 
behavior as the veterinarians perceived that in case of 
complicated cases they had to go for costly medicines in 
order to cure the ailment as proving relief to the cattle was 
their motto. Similar reporting by Cattaneo et al. (2008), 
Briyne et al. (2013), Speksnijder (2015) was that the 
decision regarding selection of antibiotic for treatment 
was largely on the prior experience of the veterinarians.

Transport facility 

for field visit
42(70.00) 18(30.00)  0 (0.00)  0 (0.00) 92.50

Adequate staff in 

dispensary
0 (0.00)

 

0 (0.00)

 

16(26.67)

 

44(73.33) 31.67

Storage facilities 

for medicine and 
vaccine

0 (0.00) 34(56.33) 26(43.67) 0 (0.00) 64.17

Figures in parenthesis indicate per centage; 4- Strongly agree and 1- Strongly disagree

Table 4: Factors influencing prescribing behaviour of antimicrobials 
                as perceived by Veterinary Doctor 
                                                                                                            n=60
Factors Most 

important
Important Somewhat  

important
Least  

important
Weighted 

Mean (in %)

Prior 

experience

52(86.67)

 

8(13.33)

 

0 (0.00)

 

0 (0.00)

 

96.67

Ease of 

availability

42(70.00)

 

 18(30.00)

 

 0 (0.00)

 

 0 (0.00)  92.50

Ease of 

administrat

-ion

6(10.00) 

 

30(50.00) 

 

24(40.00)  

 

0 (0.00)

 

67.50

Price 28(46.67)

 

20(33.33)

 

12(20.00)

 

0 (0.00) 81.67

Marketing 

offers

0 (0.00)

 

0 (0.00)

 

0 (0.00)

 

60(100.00) 25.00

Prompt 

results

54(90.00) 6(10.00) 0 (0.00) 0 (0.00) 97.50

Figures in parenthesis indicate per centage; 4- Most important and 1- Least important

Figures in parenthesis indicate per centage; 4- Most important and 1- Least important

paravets (Table-5). The paravets reported when on field 
visit with the veterinary doctors, they closely followed the 
veterinary doctor on how they were analysing the 
symptoms and providing treatment on early stages of 
paravets service life and gradually gained experience 
subsequently. Most of the paravets being more accessible 
to the dairy farmers were more concerned about the price 
of the antimicrobials they prescribed as they were well 
aware that the costly ones would drift the farmers away 
from them.

Factors influencing prescribing behaviour of antim-
icrobials as perceived by Paravet
 Prior Experience (98.33%) was the most influential 
factor followed by price (95.83%) and promptness 
(93.33%) that was influencing the prescribing behavior of 

Table 5: Factors influencing prescribing behaviour of 
               antimicrobials as perceived by Paravet
                                                                                  n=60

Factors Most 
important

 
Important

 
Somewhat  
important

 
Least  

important

 
Weighted 

Mean (in %)

Prior 

experience

56(93.33)

 

 
4(6.67)

 

 
0 (0.00)

 

 
0 (0.00)

 
98.33

Ease of 

availability

6(10.00)

 

 
22(36.67)

 

 
32(53.33)

 

 
0 (0.00)

 
64.17

Ease of 
administration

0 (0.00)

 

 

14(23.33)

 

 

46(76.67)

 

 

0 (0.00)

 

55.83

Price 50(83.33)

 

10(16.67)

 

0 (0.00)

 

0 (0.00) 95.83

Marketing offers 0 (0.00) 0 (0.00) 0 (0.00) 60(100.00) 25.00

Prompt results 44(73.33) 16(26.67) 0 (0.00) 0 (0.00) 93.33

Reason to perform Sensitivity testing according to 
Veterinary Doctor
 Veterinarians would go for sensitivity test in case of 
treatment failure was reported by 95.83 per cent 
veterinarians (Table-6). The veterinarians reported of 
initially diagnosing the ailments based on the symptoms 
and prescribing antibiotics on prior experience of treating 
diseases with similar symptoms. In case the preliminary 
diagnosis by the prescribed antibiotics fails, they resort 
for sensitivity tests. The findings are in accordance to that 
of Busani et al. (2005); Briyne et al. (2013) which 
reported treatment failure was the major decisive factor to 
undergo sensitivity tests as perceived by veterinarians. 
For better choosing the right antimicrobial for disease 
diagnosis was agreed by 59.16 per cent of veterinarians 
for undertaking sensitivity tests mostly in complicated 
cases. This might indicate that veterinarians were 
sometimes prescribing antimicrobials without 
confirming the pathogen causing the observed disease or 
due to coinfections, where several pathogens may be 
involved. Treating without knowing the exact causal 
agent could reflect the pressure on veterinarians to 
contain a disease rapidly to avoid its spread within the 
herd.Factors cited by veterinarians limiting the useof 
sensitivity testing were sampling difficulties of the 
infections, the urgency of thesituation for prescribing 
antimicrobial and concerns regarding the clinical 
relevance of in vitro tests.
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CONCLUSION 

 From the findings of the study, it can be concluded 
that veterinarian was the most preferred source for 
treatment of livestock followed by paravet as evident 
from the analysis of consultation pattern. The credibility 
of the veterinary doctor was also ranked first by the dairy 
farmers followed by paravets. Therefore in the prevailing 
concerns regarding antimicrobial resistance, veter-
inarians should be utilized as a major actor for 
stewardship programs for prudent antimicrobial usage in 
the livestock sector. The veterinarians and paravets were 
more relying on their prior experience for prescribing 
antimicrobial but along with prior experience sensitivity 
tests should be integrated for better decision making 
abilities. The existing uses of antimicrobial agents can be 
improved through increased utilization of veterinary 
professional services, the introduction of enhanced 
infection control measures, improved point-of-care 
diagnostic tests. In order to ensure judicious use of 
antibiotics; prescription, delivery and record keeping of 
antibiotics used in livestock should be under the care and 
supervision of the prescribing veterinarian, and all 
therapeutic antibiotics should be supplied by, or with a 
prescription from a veterinary surgeon. The “on-farm” 
knowledge veterinary professionals possess is a precious 
resource of great relevance for elucidating policymakers 
on the best strategies to optimize antimicrobial use.
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