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Introduction

Clinical mastitis (CM) is an expensive disease, with an 
estimated cost of $400 (Rollin, 2015) per case. One approach 
to treatment and management of cows with CM is to focus 
efforts on the quarter(s) with abnormal milk and signs of 
inflammation, disregarding quarters with visibly normal milk. 
Current recommendations for pathogen-based mastitis treat-
ment result in a decrease in antibiotic use, increasing saleable 
milk. However, when comparing the estimated percentages 
of CM (Barkema, 1998) to all infected quarters in a herd 
(Eberhart, et al, 1982) based on bulk tank SCC, CM infections 
can be “the tip of the iceberg.” Subclinical mastitis (SCM) can 
negatively impact milk quality and production (Huijps, et al., 
2008) and may go undiagnosed in cows with clinically normal 
quarters. Previous research has reported that 67% of cows 
with CM also had SCM in a nonclinical quarter (NCQ; Lago 
and Silva-del-Rio, 2014). This research continued to report 
that sampling NCQs increased the percentage of cows with 
identifiable intramammary pathogens from 52% to 82%. 

The objective of this project was to evaluate the risk 
of SCM in NCQs of cows with CM in comparison to animals 
with normal milk. Our hypothesis is that cows with CM in one 
quarter are at a higher risk of SCM in NCQs when compared 
to low and high somatic cell count (SCC) control groups. 

Materials and Methods

Four herds in New York aseptically quarter sampled 
all cows with CM at the time of CM identification. Samples 
were cultured using standard microbiological methods (NMC, 
1999) by Quality Milk Production Services (Canton, NY). The 
farms appropriately managed clinical quarters, using either 
blanket treatment or pathogen-based mastitis treatment 
protocols. 

Control cows were matched on days in milk (DIM) and 
parity to CM cows. Control cows were classified as low SCC 
(LSCC; <200,000 cells/ml) or high SCC (HSCC; >200,000 cells/
ml) based on DHIA SCC or decrease in milk production and 
conductivity. Control cows were quarter sampled aseptically. 
All quarters (CM and control) with bacterial intramammary 
infections (IMI; control and clinical) were re-sampled within 
2-4 weeks for aerobic culture and SCC.

Statistical analysis was conducted to compare risk of 
subclinical IMIs between NCQs from cows with CM and cows 
with otherwise normal milk (control cows), follow-up sample 
data was analyzed to determine rate of bacteriological cure.

Results

A total of 1698 quarters (CM =246, NCQ = 575, LSCC = 
486, HSCC = 391) were included in the study. Average DIM 
(mean = 150.7; range = 1 to 484) and parity (mean = 2.7; 
range = 1 to 9) did not vary across CM and control cow groups.

Overall, 25.7% of all quarters sampled (n = 1698) had 
an IMI. Positive culture results occurred in 55.3% of CM 
quarters, and 24.63% of NCQ from a clinical cow. High SCC 
cows had an IMI in 26.6% of quarters samples, while LSCC 
cows only had a IMI in 11.5% of quarters sampled. Samples 
from NCQ of a CM cow and quarters from a HSCC cow were at 
a greater risk of having an IMI as compared to samples from 
LSCC cows (OR = 2.7207; CI = 1.9833 – 3.7322).

The most common pathogens present in initial samples 
included Staphylococcus spp. (n = 177), Gram negative or-
ganisms (n = 119) and Streptococcus spp. (n = 95). Overall, 
38.9% of follow-up samples showed a persistent IMI. Samples 
from HSCC quarters were most likely to have a follow up IMI 
(57.4%) as compared to CM (28.3%), LSCC (29.8%) and NCQ 
(38.9%).

Follow up samples from HSCC cows had a greater per-
centage of IMIs as compared to all other groups. 

Significance

While nonclinical quarters in a cow with CM had an 
increased risk of infection as compared to quarters from a 
low SCC cow, the risk was similar to that in a quarter from a 
cow with a high SCC and visibly normal milk. Data from this 
study indicates that only 55.3% of CM quarters had a positive 
culture result, displaying the importance of using a pathogen 
based treatment protocol.
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Introduction

A large part of preventing mastitis on dairy farms is 
achieved through the use of recommended milking practices 
(RMPs) that have been established and promoted by industry 
and milk quality organizations such as the National Mastitis 
Council and the Canadian Bovine Mastitis and Milk Quality 
Research Network. These practices include use of milking 
gloves, foremilk stripping, use of pre and post milking teat 
disinfectants, drying teats prior to milking, and use of auto-
matic takeoffs on milking machines. However, many produc-
ers do not adopt these measures, or they only do so partially. 
This study aimed to explore the attitudes and perceptions of 
Ontario dairy farmers towards barriers for implementation 
of RMPs, and to investigate what motivates behavior change 
in relation to milking hygiene.

Materials and Methods

Participants were recruited from a list of 418 Ontario 
producers who participated in the Phase 1 Questionnaire of 
the National Dairy Study (NDS) conducted across Canada 
in 2015. As part of Phase 1 of the NDS, producers indicated 
which practices were part of their routine for milk harvest 
(Belage et al., 2017). The follow-up data for this study were 
collected using four focus groups with Ontario dairy produc-
ers. Focus groups were conducted by a trained moderator us-
ing a semi-structured questioning guide. Verbatim transcripts 
were analyzed using thematic analysis, and coded using QSR 
International NVivo 10 software. Codes were grouped in 
themes and then subthemes to develop a thematic map that 
accurately reflected the discussion during the focus groups. 
The Standards for Reporting Qualitative Research (SQRQ) 
guideline was used as the standard for reporting.

Results

Based on the Phase 1 NDS study, adoption of RMP’s 
was not uniform or complete (Belage et al, 2017). Two main 
categories of barriers to adoption of RMPs were identified: 
physical barriers and intrinsic barriers. Intrinsic barriers 

included personal habits and/or convenience, not perceiv-
ing udder health as a priority on their farm, and lack of 
information with respect to the reasons for adopting RMP’s. 
Physical barriers included employee training and compliance, 
convenience of implementing RMPs, and time, money and 
labor barriers. The measure most often used by producers 
to assess the severity of udder health problems on farm was 
bulk tank somatic cell count (SCC). Those with lower SCC 
were less likely to prioritize udder health compared to peers 
with more elevated SCC or with more severe fluctuations in 
bulk tank SCC. Producers reported not using certain RMPs 
unless udder health issues arose, and felt they were not 
needed if they weren’t experiencing udder health issues on 
their farms. Other producers perceived RMPs as not mean-
ingful or useful, seemingly due to a lack of education about 
the reasons behind RMPs implementation. However, some 
participants felt they would be motivated to implement more 
RMPs and work towards better udder health if it translated 
into monetary rewards for better quality milk, for instance 
with incentives for lower SCC milk.

Significance

Producers who understood the importance behind 
certain milking practices with relation to udder health 
were more motivated to implement them. Both physical 
and intrinsic barriers drive non-adoption in these producer 
groups, but some may be overcome by milk quality incentives 
and increasing efforts in knowledge translation. The latter 
should including programs to re-train current practices, as 
well as establish best practices by explaining to producers 
the reasoning behind them.


