
ABSTRACT
This pilot study evaluated the effect of 

on-farm Beef Quality Assurance (BQA) 
training on welfare- and BQA-related 
traits in dairy cows and determined 
practices in place on dairy farms that 
negatively affected dairy cow welfare 
and BQA. Twelve dairies participated, 
with 4 in each category: small (1 to 199 
cows); medium (200 to 1,499 cows); and 
large (1,500 cows or more). Two dairies 
in each category received BQA training. 
During 2 visits (before and after train-
ing) a survey was administered to iden-
tify management practices in place that 
concern dairy cow welfare and BQA, and 
an attempt was made to evaluate every 
lactating cow for BCS and locomotion 
score. The number of measures in place 
to avoid residues in the food supply was 

greater for milk than for meat (3.4 vs. 
1.9; P < 0.01). Participants reported 
that injections were administered in each 
of the following locations: 63.9% neck, 
17.3% hind leg, 15.3% upper hip/rump, 
3.1% shoulder, and 0.4% tailhead. Be-
cause the neck is the only BQA approved 
location for administering i.m. or s.c. 
injections, educational efforts are needed 
to improve injection practices on dairy 
operations. The percentage of lame and 
severely lame cows per farm was 14.7 
and 3.9% during the pretraining visit and 
14.0 and 4.2% during the posttraining 
visit, respectively. One dairy producer 
hired a full-time employee to trim hooves 
and manage lameness on their operation 
after receiving BQA training. Implemen-
tation of an on-farm dairy BQA training 
has the potential to positively affect dairy 
cow welfare and BQA practices.

Key words: Beef Quality Assurance, 
body condition score, dairy cow, loco-
motion, welfare

INTRODUCTION
Although dairy cows are bred and 

raised for milk production, most enter 
the beef supply when culled from 
the milking herd. Dairy cows are a 
substantial contributor to the beef 
supply, with 3,125,000 slaughtered 
in 2013, accounting for 9.8% of all of 
the animals slaughtered for beef in 
the United States (USDA, 2014). The 
average milking herd culls approxi-
mately one-third of their cows annu-
ally (Smith et al., 2000; Hadley et al., 
2006). The Beef Quality Assurance 
(BQA) program details how practices 
should be conducted on an operation 
to ensure that beef products are high 
quality and safe for consumers (BQA, 
2012). Whereas this program has 
proven successful for the beef cattle 
industry, it is currently underutilized 
in the dairy cattle industry.

Many practices that promote BQA 
also encourage dairy cow welfare. 
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Lameness is one of the leading welfare 
concerns in the dairy industry, with 
the average prevalence of lameness on 
dairies ranging from 20 to 55% (Cook, 
2003; Espejo et al., 2006; von Key-
serlingk et al., 2012). Additionally, 
lameness is a BQA issue, with dairy 
cows accounting for the majority of 
lame cattle that are marketed each 
year (Ahola et al., 2011a). Early iden-
tification of lame cows helps to ensure 
prompt treatment, increasing the 
chances of recovery and reducing the 
risk of sending severely lame animals 
to slaughter (Whay, 2002; Nordlund 
et al., 2004).

Since its inception, the BQA pro-
gram has led to substantial improve-
ments in end product quality and the 
value of carcasses from fed steers and 
heifers (NCBA, 2007). Widespread 
implementation of a dairy BQA pro-
gram has the potential to markedly 
improve the welfare of dairy cows and 
quality of carcasses from market cows. 
The objectives of this study were to 
(1) evaluate the effect of on-farm 
BQA training on welfare- and BQA-
related traits in dairy cows, includ-
ing locomotion score (LS) and BCS, 
and (2) determine practices in place 
on dairy farms that negatively affect 
dairy cow welfare and BQA.

MATERIALS AND METHODS
An employee-focused training 

program was developed to teach 
core components of the dairy BQA 
program (NDHIA, 2009), which was 
facilitated using Spanish-language 
materials. Topics covered included 
injection techniques, humane han-
dling, residue prevention, lame cow 
identification, body condition and 
locomotion scoring, and management 
of nonambulatory cows. The training 
program included a PowerPoint pre-
sentation (Microsoft, Redmond, WA), 
printed information, and a video. The 
presentation covered how to identify 
lame cows using a 5-point locomotion 
scoring system (Sprecher et al., 1997); 
score the body condition of dairy 
cows (Wildman et al., 1982; Ferguson 
et al., 1994); properly handle dairy 

cows; and properly administer injec-
tions. Printed material included the 
Spanish version of the Idaho dairy 
BQA manual (Idaho BQA, 2008), the 
Guidelines for Responsible Antibiotic 
Use poster in Spanish (MBC, 2013), 
and the Beef Quality Assurance for 
Dairy and Beef Farmers poster in 
Spanish (MBC, 2013). The video that 
participants watched was the Spanish 
version of “Prevention and Manage-
ment of Non-ambulatory Dairy Cows” 
(WDA, 2010). To determine whether 
on-farm dairy BQA training had an 
effect on dairy worker knowledge of 
BQA and welfare-related practices, 
pre- and posttraining exam scores 
were compared for dairy personnel 
who participated in the training; 
results of which have been reported 
(Adams et al., 2016).

A survey was designed to collect 
information regarding management 
and housing practices on each dairy 
that could have an effect on dairy cow 
welfare and BQA. Questions included 
lame cow management, euthanasia 
practices, injection techniques, em-
ployee training, sick cow management, 
and culling practices. Additional ques-
tions were included to obtain basic 
dairy information, including herd size, 
housing type, and general manage-
ment practices.

Dairy farms in Colorado and Idaho 
with a history of collaborating with 
Colorado State University and the 
University of Idaho were contacted 
by extension personnel to participate 
in this pilot project, with all of those 
contacted agreeing to participate. Six 
commercial dairies in each state (n = 
12), chosen based on size, agreed to 
participate. Of the 6 dairies in each 
state, 2 dairies were chosen to repre-
sent each of the following size catego-
ries: small (1 to 199 cows); medium 
(200 to 1,499 cows); and large (1,500 
cows or more). In each state, one 
dairy from each size category was ran-
domly chosen to receive BQA training 
(n = 6), and the remaining 6 dairies 
did not receive training. All dairies 
were visited twice during the study: 
the pretraining visit occurring in June 
or July 2013 and the posttraining visit 

occurring in September or October 
2013. The survey was administered to 
participating dairy producers during 
both pre- and posttraining visits, with 
the goal of determining the effect of 
training on various dairy manage-
ment practices pertaining to dairy 
cow welfare and BQA. All lactating 
cows were observed for LS and BCS 
during both the pre- and posttrain-
ing visits. Cows were scored for LS 
and BCS by an experienced scorer as 
they exited the milking parlor using 
the same systems taught during BQA 
training sessions. A 5-point LS system 
was used (Sprecher et al., 1997; 1 = 
sound, 5 = severely lame), and scores 
were noted to a whole number. Body 
condition was scored using a 5-point 
system (Wildman et al., 1982; Fergu-
son et al., 1994), where 1 = emaciated 
and 5 = obese, and scores were noted 
to the half score. Time constraints 
did not allow for all lactating cows to 
be observed on 2 of the dairies dur-
ing the pretraining visit. For those 2 
dairies, the same pens of cows that 
were observed during the pretraining 
visit were observed again during the 
posttraining visit. On dairies that re-
ceived training, training sessions were 
conducted with all dairy personnel (in-
cluding management) concurrent with 
the pretraining cow evaluation visit.

Data were analyzed using SAS 
(version 9.3; SAS Institute Inc., 
Cary, NC). Survey frequency and 
mean data were calculated using the 
SURVEYMEANS and SURVEY-
FREQ procedures. The Wilcoxon 
Signed Rank and Kruskal Wallis tests 
for nonparametric data were used 
to identify differences in participant 
responses by operation size and by 
training, as well as to determine the 
effect of training on LS and BCS, and 
the prevalence of lame (LS ≥3), se-
verely lame (LS ≥4), overconditioned 
(BCS ≥4), and underconditioned 
(BCS ≤2) cows, with the EXACT 
option for small sample sizes being 
specified in the NPAR1WAY proce-
dure. Descriptive statistics for cow 
evaluation data were obtained using 
PROC UNIVARIATE in SAS and 
reported as the estimate ±SE.
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RESULTS AND DISCUSSION
Survey Results

Data are presented for both the 
pre- and post-BQA training visits 
when differences were noted; oth-
erwise, data are presented from the 
pretraining visit only. Mean lactating 
cow inventory per herd was 134 cows 
for small (range 102 to 182), 1,231 
for medium (range 887 to 1,458), and 
2,865 cows for large (range 2,229 to 
3,300). The majority of dairies (n = 
8) used a combination of free-stalls 
and dry lots for the primary housing 
type for their cows, and 4 used dry 
lots. All of the large- and medium-
sized dairies reported milking their 
cows 3 times per day, whereas all of 
the small dairies milked their cows 2 
times per day.

All of the dairies that participated 
in the study stated that they offered 
training to milkers in proper milking 
techniques. On 7 operations, manage-
ment was responsible for providing 
training to milkers, whereas on the re-
maining 5 dairies, training was provid-
ed by both management and extension 
or industry personnel (n = 2); cowork-
ers in the parlor (n = 1); extension 
personnel (n = 1); and a combination 
of management, veterinarians, and 
extension personnel (n = 1). With the 
exception of 2 small dairies, all of the 
operations in the current study relied 
predominantly on Hispanic workers 
to carry out the day-to-day tasks on 
the farm, including milking. In order 
for a training program to be effective, 
it needs to be presented in the native 
language of those attending (Dalton 
and Jensen, 2006). All 10 of the dair-
ies that relied on Hispanic employees 
to milk their cows offered the training 
sessions in Spanish.

Overall, the average milk produc-
tion was 34.9 ± 1.9 kg/d during the 
pretraining visit and 35.1 ± 1.6 kg/d 
during the posttraining visit. The 
average milk production for small 
operations was 27.9 ± 4.0 and 29.6 ± 
3.3 kg/d for the pre- and posttraining 
visits, respectively; for medium-sized 
operations the average milk produc-

tion was 38.6 ± 0.8 kg/d during the 
pretraining visit and 37.3 ± 0.6 kg/d 
during the posttraining visit; and 
for large operations the average milk 
production for the pre- and posttrain-
ing visits was 38.1 ± 0.7 and 38.4 ± 
0.9 kg/d, respectively. This pattern, 
of increased milk production with 
increased herd size, agrees with data 
reported in the NAHMS Dairy 2007 
study (USDA, 2007).

The average annual cull rate, 
excluding deaths, was 31.2 ± 4.5% 
before training and 35.4 ± 3.4% after 
training, which was consistent with 
previous studies (Smith et al., 2000; 
Hadley et al., 2006). The average 
annual cull rate for small dairies was 
14.0 ± 3.4% during the pretrain-
ing visit and 23.3 ± 5.5% during the 
posttraining visit; for medium dairies 
it was 39.8 ± 6.9% and 38.9 ± 3.4% 
for the pre- and posttraining visits, 
respectively; and for large dairies the 
average annual cull rate was 39.8 ± 
4.3% for the pretraining visit and 
44.1 ± 3.2% for the posttraining visit. 
The average annual cull rate differed 
among dairy sizes for the pretrain-
ing (P < 0.05) and posttraining (P 
< 0.05) visits. Participants indicated 
that an overwhelming 79.8 ± 9.0% of 
cull cows were sent to market, auc-
tion, or a stockyard; 18.0 ± 8.5% were 
sold directly to the packer or slaugh-
ter plant; and 1.8 ± 1.8% were sold 
to another dairy. These results are 
similar to those reported in previous 
studies looking at culling patterns on 
dairy operations (Rogers et al., 2004; 
Glaze and Chahine, 2009; Adams 
et al., 2014). The majority (74.3 ± 
8.2%) of cows were culled late in lac-
tation (>200 DIM), with 12.5 ± 6.0% 
and 12.7 ± 3.6% being culled in early 
(<50 DIM) and mid lactation (50 to 
200 DIM), respectively. The average 
annual mortality rate on participat-
ing dairies was 6.6 ± 1.7% and 8.0 
± 1.6% for the pre- and posttraining 
visits, with no difference found among 
dairy sizes. Most death losses (54.1 ± 
9.1%) occurred early in lactation; 26.7 
± 7.6% occurred in mid lactation, 
15.1 ± 5.1% in late lactation, and 4.2 
± 2.1% in dry cows.

Dairy producers were asked if they 
had received any condemnations or 
discounts when marketing cull cows in 
the 3 mo leading up to the pretrain-
ing visit, and in the time between 
the pre- and posttraining visits. Four 
dairies reported having at least one 
cull cow carcass condemned during 
both the pre- and posttraining visit. 
The reasons given for condemnations 
included cancer, pyometra, peritoni-
tis, and sepsis. One respondent in the 
group that did not receive training 
reported receiving at least one carcass 
discount during the pretraining visit, 
and 4 (2 each in the trained and not 
trained groups) reported discounts at 
the posttraining visit. Because many 
participants sold their market cows 
through auction markets, it is pos-
sible that their cows received a lower 
price (another form of discount), but 
a specific defect was never reported to 
them and they were unaware of it. A 
study investigating the effect of spe-
cific BQA defects on selling price in 
auction markets in the western United 
States found that many BQA related 
characteristics had a negative effect 
on selling price (Ahola et al., 2011b). 
For instance, cows with a BCS of 
2.5 received, on average, $2.81/45.5 
kg less than cows with a BCS of 3.0, 
and those with a BCS of 2.0 received 
$5.82/45.5 kg less.

When asked about protective prac-
tices in place to prevent milk from 
cows with a drug residue from making 
it into the milk supply, small dairies 
had an average of 2 ± 0.4 practices in 
place, medium dairies used 3.5 ± 0.3 
practices, and large dairies had 4.8 ± 
0.5 practices in place. The number of 
measures in place to protect the milk 
supply from drug residues differed 
among operation size (P < 0.01). The 
most common practices were hous-
ing cows in a separate pen (n = 11), 
using written records (n = 10), and 
physically marking cows (n = 9). Ad-
ditional methods included using com-
puter records (n = 6), dairy personnel 
knowing which cows had a milk resi-
due (n = 4), and milking cows with 
a drug residue in a separate parlor (n 
= 3). When asked about protective 
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practices in place to ensure that cows 
with a meat residue would not make 
it into the food supply, small dairies 
had only 1.0 ± 0.0 protective practice 
in place, medium dairies had 2.5 ± 
0.3 practices in place, and large dair-
ies had 2.3 ± 0.5 protective practices 
in place. Similar to protecting the 
milk supply, the number of measures 
in place to protect the meat supply 
from drug residues differed among 
operation size (P < 0.05). The most 
common methods used included the 
use of written records (n = 10) and 
computer records (n = 8). Additional 
methods used included housing cows 
in a separate pen (n = 3), physically 
marking the cows (n = 1), and dairy 
personnel knowing which cows had 
not met their meat withdrawal period 
(n = 1). It is possible that other 
methods were in place to protect the 
milk and meat supply, such as sam-
pling and testing milk or urine from 
individual cows before marketing their 
milk or meat, but only the above 
options were included in the survey. 
Dairy producers in the current study 
had more residue prevention measures 
in place for milk leaving their opera-
tions than they had in place for cows 
that were being marketed for beef (P 
< 0.01). It is likely that producers are 
more concerned with ensuring that 
the milk they market is free of all res-
idues because it is their main source 
of income. Even with fewer proce-
dures in place to ensure that cows 
are not being marketed with drug 
residues, none of the dairies surveyed 
indicated that they had received a 
condemnation for residues in the past 
6 mo, suggesting that they are doing 
an adequate job of ensuring that cows 
they sell are meeting this standard.

According to the Animal Medicinal 
Drug Use Clarification Act of 1994, 
extralabel use (ELDU) is legal for 
certain approved drugs by a vet-
erinarian or under their direct order 
(FDA, 1994). The majority (n = 8) 
of producers in the study stated that 
extralabel medications were adminis-
tered on their farms. When asked how 
withdrawal times were adjusted to 
account for ELDU, 6 of the 8 respon-

dents indicated that they based their 
decision on their veterinarian’s recom-
mendations. However, of the 2 dairies 
that did not do this, 1 indicated that 
they adjusted the withdrawal time 
based on calculations found online 
(without providing a source), and the 
other dairy indicated that days were 
added to the label withdrawal time 
based on best estimates by dairy em-
ployees. Under the Animal Medicinal 
Drug Use Clarification Act of 1994, 
veterinarians are required to label all 
extralabel drugs with the adjusted 
withdrawal times for meat and milk 
from treated animals (FDA, 1994). 
Because 2 of the dairies in the current 
study indicated that they determined 
adjusted withdrawal times for ELDU 
without their veterinarian’s advice, 
it is apparent that a need exists for 
producer education on ELDU.

Because a key component of the 
BQA program is to ensure that all 
injections are administered to pre-
serve the quality and safety of meat 
(BQA, 2010), questions were included 
pertaining to injection practices. The 
average number of injections adminis-
tered to an average, healthy cow each 
year was 16.4 ± 3.7 for participat-
ing dairy operations. On average per 
year, small dairies administered 5.5 
± 0.9 injections, medium gave 24.0 
± 7.9 injections, and large dairies 
reported 19.8 ± 5.1 injections. The 
average number of injections admin-
istered to each cow annually differed 
among dairy sizes (P < 0.05). This 
finding is not surprising, as 2 small 
operations reported only administer-
ing antibiotics and vaccines on their 
dairies, whereas all of the medium 
and large operations reported admin-
istering reproductive hormones, and 
3 (2 medium and 1 large) operations 
reported administering the production 
hormone bovine somatotropin on their 
operation. Dairies that administered 
reproductive or production hormones 
would be expected to give more injec-
tions per year than those that did 
not, because an estrus synchroniza-
tion program requires administering 
between 3 and 5 injections before 
insemination (Moreira et al., 2001), 

and bovine somatotropin is typically 
administered once every 14 d, begin-
ning 57 to 70 DIM and continuing un-
til just before dry-off (Posilac, Elanco 
Animal Health, Greenfield, IN).

When asked where injections were 
given, participants reported that 63.9 
± 8.7% were administered in the 
neck, 17.3 ± 6.2% were given in the 
hind leg, 15.3 ± 8.5% were adminis-
tered in the upper hip/rump, 3.1 ± 
1.8% were given in the shoulder, and 
0.4 ± 0.4% were given in the tailhead. 
With the neck being the only BQA 
approved location for administering 
injections i.m. and s.c. (BQA, 2010), 
it is apparent that educational efforts 
are needed to improve injection prac-
tices on dairy operations. During the 
pretraining visit, 56.3 ± 9.8% of injec-
tions were administered i.m., 38.4 ± 
10.7% were given s.c., and 5.3 ± 2.0% 
were administered i.v. During the 
posttraining visit 54.5 ± 10.6% of in-
jections were given i.m., 36.9 ± 10.5% 
were administered s.c., and 8.6 ± 
2.2% were given i.v. Injection practic-
es for the dairies in the current study 
are presented in Table 1. During 
both the pre- and posttraining visit, 
participants stated that the majority 
of injections were administered i.m. 
Because many drugs are approved for 
both i.m. and i.v. administration, or 
both i.m. and s.c. administration, it 
is possible that an opportunity exists 
for dairy producers to reduce the 
percentage of medications that are 
administered i.m. and the negative 
effects this administration route has 
on dairy BQA. When administer-
ing injections, 2 dairies stated that 
needles were changed after every cow, 
5 changed needles after 2 to 5 injec-
tions, 2 operations changed after 6 to 
10 injections, 1 changed after 11 to 20 
injections, and 2 dairies stated that 
the same needle was used on 20 or 
more cows before being changed. The 
BQA program recommends changing 
needles often (after a maximum of 10 
cows) to prevent the needles from be-
coming dull and contaminated, both 
of which increase the chances of tissue 
damage and lesion formation (BQA, 
2010). Educating producers on the 
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importance of using clean needles will 
not only improve BQA on their farms, 
but will also reduce the chance of 
spreading disease, such as the bovine 
leukemia virus, within their herd.

During the pretraining visit, a pro-
fessional hoof trimmer was responsible 
for trimming hooves on 7 of the par-
ticipating dairies, and dairy personnel 
were responsible on the remaining 5 
dairies. Between the pre- and post-
training visit, one of the dairy pro-
ducers who received BQA training de-
cided to hire a full-time employee to 
provide hoof care on their farm rather 
than rely on a professional hoof trim-
mer, stating that the BQA training 
instilled the importance of early iden-
tification and management of lame 
cows. Hiring a full-time employee can 
be considered a substantial manage-
ment decision, indicating that a BQA 
training program has the potential 
to encourage significant changes in 
BQA- and welfare-related practices 
on dairy operations. Overall, cows 
visited the hoof trimmer an average 
of twice per year or lactation on 5 
dairies, once per year or lactation on 
3 operations, and only when obviously 
lame or in visible need of trimming on 
4 dairies. The average annual percent-
age of cows that were identified as 
lame by dairy personnel was 9.5 ± 
3.6% during the pretraining visit and 
10.9 ± 4.1% for the posttraining visit. 
Because cows on all operations were 
evaluated during both the pre- and 
posttraining visits, it is possible that 
just having an additional person on 
the farm evaluating cows for lameness 
made dairy personnel more aware of 
lame cows, regardless of whether they 
received training or not.

Cow Evaluation Results

A total of 28,687 cow observations 
were made over the course of this 
study: 14,320 during the pretraining 
visit and 14,367 during the posttrain-
ing visit. The majority of cows were 
found to be sound or mildly lame, 
with a locomotion score of 1 or 2 
being assigned to an average of 82.4 
± 2.8% of cows on all of the dairies 
during the pretraining visit and 86.0 
± 1.5% during the posttraining visit 
(Table 2). During the pretraining visit 
an average of 14.7 ± 2.8% of cows per 
farm were found to be lame, of which 
3.9 ± 0.9% were classified as severely 
lame. Similar results were found dur-
ing the posttraining evaluation, with 
14.0 ± 1.5% of cows being lame and 
4.2 ± 0.8% being severely lame. The 
results in the current study are less 
than those previously reported (Cook, 
2003; Espejo et al., 2006; von Keyser-
lingk et al., 2012). Because the dairies 
that were chosen to participate in this 
project were done so because of their 
relationships with Colorado State 
University and the University of Ida-
ho, it is possible that they represent 
dairies that are more proactive when 
it comes to cow comfort and hoof 
health. Because this pilot project only 
included 12 dairies, it is not surprising 
that differences were not found in the 
prevalence of lame and severely lame 
cows between dairies that received 
BQA training and those that did not. 
However, the numerical decrease in 
both lame and severely lame cows 
over the course of the study for dair-
ies that received training does provide 
evidence of the potential effect of 
training programs, such as the BQA 

training provided in this study, on the 
prevalence of lame and severely lame 
cows on dairy operations. Because 
lameness is one of the leading welfare 
concerns facing the dairy industry, a 
need exists for improvement in this 
area, and producer education and 
training programs are a sound start-
ing point.

The majority of cows observed 
during the study were found to be in 
adequate condition (Table 3), with an 
average of 82.4% (±2.2) and 78.3% 
(±2.1) of cows per farm having a 
BCS of 3.0 or 3.5 during the pre- and 
posttraining visits, respectively. These 
results agree with those previously 
reported by Berry et al. (2007) but 
are greater than those reported by 
Loker et al. (2012), where the mean 
BCS of cows on Canadian farms was 
2.68. The Canadian study only in-
cluded BCS for first lactation heifers, 
which may explain the discrepancy. 
The average percentage of undercon-
ditioned cows per farm changed 0.3% 
(±0.2) before training to 0.9% (±0.3) 
after training, whereas the percent-
age of overconditioned cows stayed 
consistent at 0.3% (±0.2) during both 
visits. It is possible that there was a 
seasonal effect on BCS over the course 
of the study (Markusfeld et al., 1997), 
explaining the decrease in BCS from 
the summer to the fall. Even with 
the decrease in BCS over the course 
of the study, the majority of cows 
remained in the ideal body condition 
range, indicating that participating 
dairies are doing an excellent job at 
providing their cows with the energy 
requirements to maintain adequate 
BCS.

Table 1. Distribution of injection practices on 12 dairy operations in Colorado and Idaho, 6 of which received 
training in Beef Quality Assurance practices, during the pre- and posttraining visits

Injection method

Before training

 

After training

Trained, mean % 
(±SE)

Not trained, 
mean % (±SE)

Overall, mean % 
(±SE)

Trained, mean 
% (±SE)

Not trained, 
mean % (±SE)

Overall, mean % 
(±SE)

Intramuscularly 57.3 (±13.6) 54.7 (±16.1) 56.3 (±9.8)  54.2 (±15.2) 55.0 (±16.2) 54.5 (±10.6)
Subcutaneously 37.3 (±15.5) 40.0 (±15.7) 38.4 (±10.7)  36.5 (±15.0) 37.5 (±16.4) 36.9 (±10.5)
Intravenously 5.3 (±3.3) 5.3 (±1.8) 5.3 (±2.0)  9.3 (±3.7) 7.5 (±1.4) 8.6 (±2.2)
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IMPLICATIONS
Results from this study indicate 

that implementation of an on-farm 
BQA training has the potential to 
result in significant changes in BQA- 
and welfare-related practices on dairy 

operations, as evidenced by one dairy 
hiring a full-time employee to man-
age lameness. Further investigation is 
recommended, with a larger sample 
size and a longer observational period, 
to determine whether differences ob-
served in dairy cow lameness are due 

to seasonal effects or BQA training. 
Further investigation also has the po-
tential to highlight additional BQA- 
and welfare-related practices that 
may benefit from on-farm training 
programs, such as the BQA program 
in the current study.

Table 2. Distribution of locomotion scores (LS) for cows on 12 dairy operations in Colorado and Idaho, 6 of 
which received training in Beef Quality Assurance practices, during the pre- and posttraining evaluations

LS1

Before training

 

After training 

Trained, mean % 
(range)

Not trained, mean 
% (range)

Overall, mean % 
(range)

Trained, mean % 
(range)

Not trained, mean 
% (range)

Overall, mean % 
(range)

1 60.5 50.0 55.3  63.0 59.2 61.1
(43.3–82.4) (30.7–67.2) (30.7–82.4)  (58.1–73.8) (50.4–68.0) (50.4–73.8)

2 25.1 35.0 30.1  23.6 26.2 24.9
(9.4–43.3) (21.0–46.5) (9.4–46.5)  (18.4–26.8) (17.7–32.1) (17.7–32.1)

3 9.5 12.2 10.8  9.0 10.7 9.8
(2.2–16.7) (2.9–22.8) (2.2–22.8)  (2.8–12.7) (7.1–16.9) (2.8–16.9)

4 4.0 2.4 3.2  3.9 3.0 3.5
(0.6–7.9) (0.0–7.6) (0.0–7.9)  (0.9–6.2) (0.9–5.5) (0.9–6.2)

5 0.9 0.4 0.6  0.5 0.9 0.7
(0.0–2.4) (0.0–0.9) (0.0–2.4)  (0.0–1.4) (0.0–4.5) (0.0–4.5)

2 14.4 15.0 14.7  13.4 14.6 14.0
(4.5–24.9) (2.9–31.3) (2.9–31.3)  (7.8–18.6) (8.3–23.6) (7.8–23.6)

3 4.9 2.8 3.9  4.4 3.9 4.2
(0.7–9.7) (0.0–8.5) (0.0–9.7)  (1.5–6.9) (0.9–10.0) (0.9–10.0)

11 = sound, 5 = severely lame (Sprecher et al., 1997).
2

3

Table 3. Distribution of BCS for cows on 12 dairy operations in Colorado and Idaho, 6 of which received 
training in Beef Quality Assurance practices, during the pre- and posttraining evaluations

BCS1

Before training

 

After training

Trained, mean % 
(range)

Not trained, mean 
% (range)

Overall, mean % 
(range)

Trained, mean % 
(range)

Not trained, mean 
% (range)

Overall, mean % 
(range)

2 0.1 0.6 0.3  0.6 1.1 0.9
(0.0–0.3) (0.0–2.9) (0.0–2.9)  (0.0–1.4) (0.1–3.7) (0.0–3.7)

2.5 17.4 16.6 17.0  19.7 21.5 20.6
(7.3–30.7) (9.8–26.3) (7.3–30.7)  (13.2–26.8) (8.9–32.7) (8.9–32.7)

3.0 61.6 63.2 62.4  65.6 65.5 65.5
(41.6–71.1) (57.0–70.7) (41.6–71.1)  (59.7–70.6) (55.5–73.4) (55.5–73.4)

3.5 20.8 19.1 20.0  13.9 11.7 12.8
(8.3–27.7) (12.8–23.8) (8.3–27.7)  (5.8–19.9) (5.3–24.8) (5.3–24.8)

3 0.1 0.5 0.3  0.3 0.3 0.3
(0.0–0.3) (0.0–2.0) (0.0–2.0)  (0.0–0.7) (0.0–0.9) (0.0–0.9)

11 = emaciated, 5 = obese (Wildman et al., 1982; Ferguson et al., 1994).
2

3
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