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Introduction

Antimicrobials are critical to preserving animal health and
welfare. However, the development of antimicrobial resistance
represents a public health threat. Veterinarians prescribe an-
timicrobials, but farmworkers are responsible for making on-
farm treatment decisions and their training is vital to promote
responsible antimicrobial use (AMU). This research project
aimed to describe and quantify AMU on large dairy farms in
Ohio and California and evaluate the impact of farmworker
antimicrobial stewardship (AMS) training on those metrics.
We hypothesized that farms, where AMS training was adminis-
tered, would have significantly lower AMU compared to farms
where training was not administered.

Materials and methods

We designed a quasi-experimental study with 18 conventional
dairy farms enrolled in Ohio and California. Twelve farms re-
ceived AMS training and 6 farms did not. AMS training included
a 12-week training program focused on increasing the accurate
diagnosis of cows requiring antimicrobial treatment. We quanti-
fied on-farm AMU by measuring the number of used drug bottles
dispensed in a dedicated container provided by the research
team. Treatment incidence using animal daily-doses (ADD) and
the Poisson regression model was used to analyze AMU data.

Results

The mean disease incidence rate (DIR) in lactating cows was 2.2,
1.5, 1.0, 0.4, 0.3, 0.2 and 0.03/1,000 cow-days for mastitis, lame-
ness, metritis, pneumonia, retained placenta, diarrheas and oth-
ers (conjunctivitis, injuries and clostridial disease), respectively.
The highest mean TI by antimicrobial class was cephalosporin
5.9, followed by penicillin 5.2, tetracyclines 0.5, lincosamides 0.2,
and sulfonamides 0.1 (ADD/1,000 cow-days). The mean TI from
the training group was 10.8 and although numerically lower,

it was not significantly different compared to TI in the control
groups at 14.3 ADD/1,000 cow-days (rate ratio = 0.77, CIs = 0.25-
2.67). Among the trained farms using a within-treatment group
analysis, no significant differences were observed in the mean TI
pre-intervention 10.9 compared to the mean TI post-intervention
10.3 ADD/1,000 cow-days (P = 0.99).

Significance

This study estimated the TI for 18 conventional dairy farms lo-
cated in 2 different states Ohio and California. This method was
relatively easy to implement to calculate on-farm AMU on large
dairy farms. There was substantial variation in the amount of
AM used by the enrolled dairy farms. As previously reported

in other studies, mastitis was the main health condition for on-
farm AMU, and penicillin followed by cephalosporins were the
most frequently used class of AMs by the enrolled dairy farms.
Additionally, no significant differences in on-farm TI were ob-
served between the Ohio farms compared to California farms.
Despite the improvement in knowledge transferred among
trained participants (unpublished data), no significant change in
on-farm AMU was shown by the intervention farms compared
to the control farms. Training for farmworkers to improve dis-
ease detection accuracy is a necessary component of AMS, but
sustained progress will require a holistic approach. Additionally,
the inclusion of psycho-social models that study the interaction
between farmworkers’ beliefs, societal-level factors, and envi-
ronmental elements could help to shape human behavior and im-
prove the responsible use of AMs at the farm level.
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