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  ABSTRACT 

  A body condition score (BCS) in dairy cattle is a 
subjective assessment of the proportion of body fat that 
she possesses and is a common measure used in animal 
welfare assessment. The objectives of our study were to 
develop and implement a training program to produce 
highly repeatable BCS by many assessors as part of a 
cross-Canada epidemiological study on dairy cow com-
fort and welfare. In preliminary studies, we established 
that without any proper standard operating procedures 
(SOP) to describe the practical steps of the process 
and good standard reference for each score, assessors 
provided with a BCS chart scored with each other only 
with substantial agreement within 0.5 points and mod-
erate agreement on exact score (mean weighted kappa 
coefficient = 0.79 and 0.46, respectively). Detailed SOP 
were developed to assess BCS in 4 locations on a dairy 
farm. Assessing BCS presented more challenges in some 
locations (when cows exited the milking parlor, when 
the assessor was located outside the freestall pen) than 
others (when cows were headlocked at the feed bunk, 
when assessor was located inside the freestall pen). Ad-
ditionally, training material and a training procedure 
were developed to ensure that future assessors would 
achieve almost perfect repeatability with the trainer 
within 0.5 points (weighted kappa coefficient >0.80). 
Twelve trainees followed this training and their repeat-
ability was assessed using photographs in classroom ses-
sions and live observations on farm over a 1-wk period. 
Repeatability was maintained above target agreement 
at periodic checks over the 6 mo of on-farm data col-
lection. Two trainers were used as a reference standard 
to which all trainees were compared. This study dem-
onstrates that to obtain reliable measures, a training 
program must include validated procedures to help 
assessors cope with a variety of farm setups. Regular 
repeatability checks are essential to ensure that the ref-

erence standard is maintained over time and to secure 
high data quality. This method to develop a training 
program as well as the training program implemented 
can be used as a model to successfully train on-farm 
assessors. 
  Key words:    training program ,  interobserver repeat-
ability ,  body condition score ,  dairy cow welfare 

  INTRODUCTION 

  The BCS of a dairy cow is a subjective assessment 
of the proportion of body fat that she possesses and 
has been used by animal scientists and producers as a 
key monitoring tool in dairy cow management since its 
introduction in the 1970s (Roche et al., 2009). More 
recently, BCS has been used in on-farm animal welfare 
assessments (e.g., Whay et al., 2003; Welfare Quality 
Consortium, 2009). 

  The scoring chart used to measure BCS differs be-
tween countries (e.g., Bewley et al., 2010), but lowest 
values always reflect emaciation (thin cow) and highest 
values equate to obesity (fat cow; Roche et al., 2004). 
Research has demonstrated relationships between a 
cow’s stored energy reserves and her health: cows that 
are too fat at calving are more prone to reproductive 
and metabolic diseases, whereas cows that are too thin 
30 to 100 d postpartum may not have sufficient body 
reserves to support high levels of milk production dur-
ing early lactation and are, therefore, more likely to 
enter into a state of negative energy balance (de Vries 
and Veerkamp, 2000). Typically, best management 
practices require taking corrective actions for cows with 
extreme BCS (e.g., DFC, 2009) and animal welfare as-
sessment schemes monitor if a cow is too thin, too fat 
or in ideal condition (e.g., Welfare Quality Consortium, 
2009). 

  The accuracy of BCS assessment is important when 
it is used as a decision support tool by dairy producers 
or in animal welfare assessments. However, considering 
the subjective nature of the scoring process, determin-
ing both inter- and intraassessor repeatability of BCS 
evaluation is important. To help achieve consistent BCS 
assessment, BCS educational material has been devel-
oped (e.g., Elanco Animal Health, 1996; DEFRA, 2001; 
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Alberta Agriculture and Rural Development, 2004). 
This material includes a combination of photographs 
and text, which detail differences in the conformation 
of anatomical locations that correspond to each level 
of BCS. However, very few studies have evaluated the 
effectiveness of such material in ensuring good repeat-
ability of the scoring. Nor has much research been done 
on the importance of training in ensuring the accuracy 
of BCS assessment.

More recently, greater emphasis has been placed on 
the importance of formal training programs for animal 
welfare assessors to reduce inter- and intraobserver 
variation of animal-based measures and to maintain the 
integrity of the assessment (EFSA, 2011; Rushen et al., 
2011; Gibbons et al., 2012). When training future asses-
sors for welfare assessments, differences between people 
are expected due to observer-related factors such as ex-
perience and personal biases. However, with appropri-
ate training and regular repeatability assessment, the 
variability in the data collected should be substantially 
reduced (e.g., Gibbons et al., 2012). Ideally, if differ-
ent assessors receive a high standard of training with 
assessments at regular intervals, they should produce 
more accurate and reliable data (e.g., Mullan et al., 
2011). Despite the recognition that training is essential 
to reduce variation among assessors, few studies pro-
vide detailed information on the training program used 
or the effectiveness of that training.

Two preliminary studies were conducted to (1) de-
velop BCS standard operating procedures (SOP) using 
a chart used extensively in the field and (2) test the 
effect of training on repeatability. This paper reports 
the strengths and weaknesses of BCS methods in dif-
ferent locations of a freestall barn to provide guidelines 
to assessors to cope with a variety of farm setups. This 
paper also highlights that BCS charts, even if exten-
sively used, may not be self-explanatory. Interobserver 
repeatability before and after training will be reported.

As part of a cross-Canada epidemiological study on 
dairy cow comfort and welfare, a training program was 
implemented to train assessors who were naïve to the 
scoring system, differed in previous experience with 
dairy cattle, and were geographically separated, with 
little direct contact. In this paper, the effectiveness of 
the training program to produce highly repeatable BCS 
between assessors will be examined.

MATERIALS AND METHODS

The BCS chart used was the Elanco Animal Health 
body condition scoring chart for dairy cattle [Elanco 
Animal Health, 1996), based on Wildman et al. (1982) 
and Ferguson et al. (1994)]. This is a 14-point BCS 

chart, with scores ranging from <2 to 5 in 0.25 incre-
ments, based on 10 different body parts (Figure 1).

Two preliminary studies were conducted to (1) de-
velop BCS SOP and (2) test the effect of training on 
repeatability of the assessors. Both preliminary studies 
were conducted at the University of British Columbia 
Dairy Educational Research Center (Agassiz, British 
Columbia, Canada). Only lactating Holstein cows were 
assessed for BCS.

Development of SOP

Four pairs of assessors with no experience with the 
chart, each including a veterinary student and an ani-
mal scientist were asked to evaluate the ease of use of 
the selected BCS chart at different locations on a dairy 
farm. Each pair of assessors was tested in 4 different lo-
cations: (1) when cows were locked at the headlock feed 
bunk, (2) from inside the freestall pen containing 12 to 
48 cows, (3) in the milking parlor (double 12 parallel 
with 2 exit alleys) during milking, and (4) from outside 
of a freestall pen containing 12 to 48 cows, allowing 
the assessors to walk on 2 sides of the pen, in the feed 
alley, and along another side of the pen (either back 
or side). Using a decision Aid Form (Table 1), for each 
location, the pair of assessors had to follow 6 steps and 
by discussing together, (1) choose a position for each 
assessor and develop a procedure to score, (2) evaluate 
how well they were able to score (scale from 1 = very 
badly to 5 = very well), (3) record the time needed to 
score 40 cows, (4) describe the difficulties encountered 
with this strategy, (5) develop an improved strategy 
based on their results, and (6) test the improved strat-
egy by redoing steps 1 to 6. As a result of this process, 
a BCS SOP for each location was developed containing 
a concise description of the sampling protocol as well as 
strengths and weaknesses of the use of the BCS chart 
at each location (Table 2). No SOP was developed espe-
cially for tie-stall farms, as cows could be observed with 
a high level of precision and palpated at their tie-stall.

Effects of Training on Repeatability

The repeatability of assessors who were either given 
training or no training in BCS was compared. First, 2 
pairs of nontrained assessors (veterinary students with 
little experience with cattle) were given the BCS chart. 
Each pair was asked to score 50 cows, both nontrained 
assessors scoring independently at the headlock feed 
bunk. No further instructions or information were pro-
vided. Range and prevalence of BCS points scored by 
nontrained assessors are detailed in Table 3. Interob-
server repeatability between nontrained assessors was 
calculated for scores from live observations.
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Second, 3 trained animal scientists (with more than 
4 yr of experience with cattle) acted as trainers. The 
3 trainers establish standards for each BCS point of 
the chart. They developed a chart, which provided a 
strict definition for each BCS point (description of 10 
body parts; Figure 1), as well as an illustrated chart 
composed of a photograph of the rear and the side of 
a cow for each BCS point. Each of the 3 trainees (vet-
erinary students with little experience with cattle) were 
paired with 1 trainer and trained as follows: they were 
presented with (and discussed) the BCS SOP devel-
oped previously to score at the headlock feed bunk, a 
chart, and an illustrated chart. They then had to inde-
pendently score cows with varying levels of BCS first 
from photographs [n = 20; compiled in a PowerPoint 
presentation (version 2003 and 2007; Microsoft Corp., 
Redmond, WA) projected in a class room] and then 
from live observations of 16 cows in the barn. Range 
and prevalence of BCS points scored by trainees (with 
training) from photographs and live cows are detailed 
in Table 3. Data were collected using a standard paper 
recording sheet where a summary table of the scoring 
system and concise definitions were included. The cow’s 
identity was recorded using the ear tag number. Cows 
were viewed from the rear and right side as they stood 
at a headlock feed bunk. Body condition score was as-

signed using both visual and tactile cues. Interobserver 
repeatability between trainee and trainer was calculat-
ed for scores from photographs (n = 20) and from live 
observations (n = 16). Once independent scores were 
recorded, trainers and trainees discussed the scoring 
until trainees’ scores were similar to trainers’ scores.

Implementation of the Training Program

As part of a cross-Canada epidemiological study, as-
sessors were trained to standardize the implementation 
of complete cow welfare assessment protocols (including 
BCS, injuries, and in-barn checklist, among others) and 
to achieve high repeatability between trainees (e.g., in-
jury scores; Gibbons et al., 2012). Training to BCS was 
part of a 1-wk training program, followed by continued 
assessment during field data collection. The training 
program for BCS was implemented using training ma-
terial developed during the preliminary studies.

Trainers

The 2 trainers were both experienced dairy scientists 
with extensive experience of BCS on commercial farms. 
One of the 2 trainers was a trainer in the preliminary 
studies; the other trainer was new to the training ma-

Figure 1. Chart based on Elanco Animal Health BCS for dairy cattle (Elanco Animal Health, 1996). Scores are split between thinner (BCS 
of 3.0 and lower; top table) and fatter cows (BCS of 3.25 and higher; bottom table). First row: 0.25 BCS point; first column: body part to look 
at; cell: description of the body part at each 0.25-point score; gray cell: what has changed between this score and the previous one. Pelvic area 
is for either a V-shaped (thinner) or U-shaped (fatter) cow.
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terial. Using the finalized BCS material (SOP, chart, 
and illustrated chart), the trainers scored and discussed 
BCS on cows until they developed uniform scoring. 
In addition, to ensure a high level of agreement, they 
tested their repeatability during 4 scoring sessions, 
including 2 on-farm and 2 photograph sessions. The 
trainers set the reference standard against which each 
trainee was evaluated throughout the entire training 
program. Trainer 1 was responsible for the training 
of the trainees and trainer 2 for continued assessment 
during field data collection. To maintain agreement 
between trainers, inter- and intraobserver repeatabil-
ity was assessed monthly during the training period 

(6-mo period) by scoring 20 cows live in the barn or 
remotely using photographs. Range and prevalence of 
BCS points scored by trainers across scoring sessions 
are detailed in Table 4.

Training Program

A total of 12 trainees were involved in the epidemio-
logical study, with varying degrees of experience work-
ing with dairy cattle, from zero experience to farm ad-
visor. None of the trainees was part of the preliminary 
studies. The trainees were part of 3 teams located in 
Alberta, Ontario, and Quebec in Canada. The trainers 

Table 3. Effect of training on repeatability: mean, SD, and minimum (Min) and maximum (Max) weighted kappa coefficient (Kw) for 
repeatability of nontrained assessors and trainees for exact agreement and agreement within 0.25 and 0.5 points 

Measure
No. of  

assessors1
No. of  

BCS points2
BCS  

(Min–Max)3
BCS %  

(Min–Max)4 n5
Level of  
agreement6 Mean SD Min Max

Without training 4 11 2–4.5 1.2–23.5 80 Exact 0.46 0.31 0.24 0.68
±0.25 0.57 0.31 0.35 0.79
±0.5 0.79 0.20 0.65 0.93

With training: photographs 6 11 2–4.5 0.8–15.0 120 Exact 0.68 0.04 0.64 0.71
±0.25 0.88 0.02 0.85 0.89
±0.5 0.94 0.06 0.89 1.00

With training: live 6 10 2.25–4.25 1.0–16.7 96 Exact 0.70 0.03 0.66 0.73
±0.25 0.85 0.01 0.84 0.86
±0.5 0.89 0.04 0.87 0.94

1Four nontrained assessors scored cows live in the barn (repeatability measure: without training); 3 trainees scored against 3 trainers remotely 
using photographs and live in the barn.
2Number of BCS points assessed out of the 14-point BCS of the chart.
3Range of BCS points assessed out of the 14-point BCS of the chart.
4Range of the percentage of cows assigned to each BCS point.
5Number of cows scored.
6Agreement within 0.25 points with another nontrained assessor (repeatability measure: without training) or with a trainer includes exact agree-
ment, and agreement within 0.5 points includes agreement within 0.25 points.

Table 4. Mean, SD, minimum (Min) and maximum (Max) weighted kappa coefficient (Kw) for inter- and intratrainer (1 and 2) repeatability 
across the training period for exact agreement and agreement within 0.25 and 0.5 points 

Measure
No. of scoring  

sessions1
No. of BCS  

points2
BCS  

(Min–Max)3
BCS %  

(Min–Max)4 n5
Level of  
agreement6 Mean SD Min Max

Intertrainer 6 13 <2.0–4.5 0.4–16.3 119 Exact 0.67 0.09 0.55 0.83
±0.25 0.82 0.09 0.76 1.00
±0.5 0.96 0.05 0.88 1.00

Intratrainer 1 4 11 <2.0–4.5 1.0–18.0 50 Exact 0.62 0.09 0.53 0.73
±0.25 0.88 0.13 0.76 1.00
±0.5 0.97 0.05 0.89 1.00

Intratrainer 2 4 11 2–4.5 0.5–26.2 104 Exact 0.80 0.20 0.60 1.00
±0.25 0.92 0.14 0.71 1.00
±0.5 0.98 0.05 0.91 1.00

1Trainers 1 and 2 assessed their inter- and intratrainer repeatability at 4 to 6 scoring sessions (1 mo in between scoring sessions) during the 
training period by scoring cows live in the barn or remotely using photographs.
2Number of BCS points assessed out of the 14-point BCS of the chart.
3Range of BCS points assessed out of the 14-point BCS of the chart.
4Range of the percentage of cows assigned to each BCS point.
5Number of cows scored.
6Agreement within 0.25 points between (inter-) or within (intra-) trainer includes exact agreement, and agreement within 0.5 points includes 
agreement within 0.25 points.
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were located in British Columbia (Canada) but trav-
eled to train each team. Each team received an identi-
cal training program between January and June 2011. 
The same trainer delivered the training, which started 
(d 1) with a 2-h classroom instruction session followed 
by a 2-h live session in 2 of the 3 research dairy units 
(2 tie-stalls and one freestall with headlocks, according 
to the location of the training in Canada). The SOP 
developed to score at the freestall with headlocks was 
also used to score at the tie-stall.

In the classroom, a presentation was given outlining 
the rationale, the SOP, the chart, and the illustrated 
chart of BCS. Uncertainties about BCS were discussed 
using 8 photographs. On d 1, the trainees were tested 
with both photographs of cows and with live cows, with 
varying levels of BCS points (n = 20) previously scored 
by the 2 trainers. The agreement scores of the 2 train-
ers were used as a reference standard and compared 
with those scores given by the trainees. Additionally, a 
BCS CD-ROM (Alberta Agriculture and Rural Devel-
opment, 2004) was provided to assist in BCS training. 
During the live session on d 1, trainees assessed BCS 
on cows (n = 20) in 1 of the 3 research dairy units. 
First, the trainer and the trainees both scored the same 
cows (n = 20) and results were compared. Second, the 
trainer and trainees discussed the BCS that had low 
agreement during the classroom session. Finally, the 
trainer explained practical safety aspects to take into 
account when approaching animals and discussed any 
potential challenges that may be encountered in the 
field (e.g., to gain optimum visibility of different ana-
tomical parts of the cows). On d 2, the trainees assessed 
BCS on cows (n = 20) in the same research dairy unit. 
On d 7 and 8, the trainees scored 20 cows each on 2 
commercial farms. A total of 6 different commercial 
farms (4 tie-stalls and 2 freestalls with headlocks) were 
used, according to the location of the training in Can-
ada. Only 9 trainees scored on d 8. When the target of 
weighted kappa coefficient (Kw) >0.8 within 0.5 points 

of agreement with the trainer was achieved, the trainee 
was considered as a trained observer for BCS. Range 
and prevalence of BCS points scored by the trainees at 
each time point of the training program are detailed in 
Table 5.

Midway Check

Once field data collection was in progress, the train-
ees were reassessed 5 to 15 wk after the initial training 
to ensure that they remained repeatable in their scor-
ing. For the midway assessment, trainer 2 accompanied 
the trainees on farm. The trainer and trainees assessed 
BCS (n = 40 per farm), on 2 commercial farms. Repeat-
ability between trainer and each trainee was calculated 
and discrepancies were discussed.

Data Analysis

Descriptive results of the most suitable strategy to 
assess BCS, deduced from the decision aid form, were 
analyzed using a strength and weakness analysis of each 
location. The BCS were entered in Excel software (ver-
sion 2003 and 2007; Microsoft Corp., Redmond, WA) 
and analyzed using the SAS statistical package (version 
9.2; SAS Institute Inc., Cary, NC). Data were ordinal. 
The inter- and intraobserver repeatability was assessed 
using the Kw. The Kw statistic was used to assess the 
extent to which the proportion of agreement within or 
between observers is better than chance. Individual Kw 
were calculated between nontrained assessors, between 
trainees and trainers, and within and between trainers 
for exact agreement and agreement within 0.25 and 0.5 
points. Means, standard deviations, and minimum and 
maximum Kw were reported. The interpretation of Kw 
values according to Landis and Koch (1977) is <0 = 
poor, 0.0 to 0.20 = slight, 0.21 to 0.40 = fair, 0.41 
to 0.60 = moderate, 0.61 to 0.80 = substantial, and 
0.81 to 1 = almost perfect. Based on the results from 

Table 5. Percentage of cows assigned to each BCS point across the time points of the training program by the trainees based on trainer reference 
scores 

Time point1 n2

BCS

<2.0 2 2.25 2.5 2.75 3 3.25 3.5 3.75 4 4.25 4.5 4.75 5

Day 1: photographs 200 15.5 13.0 7.0 9.5 6.0 21.5 3.5 12.0 6.0 6.0
Day 1: live 191 3.7 13.1 20.4 9.4 19.9 15.2 13.6 2.1 2.6
Day 2 172 2.9 2.9 12.8 18.6 7.6 16.9 22.7 10.5 1.7 3.5
Day 7 233 0.4 4.7 26.6 40.3 8.6 8.2 8.6 1.7 0.9
Day 8 134 6.0 29.9 47.8 1.5 8.2 3.0 2.2 1.5
Midway 286 1.0 8.0 22.0 17.5 19.9 16.1 7.3 6.6 0.7 0.3 0.3
1On d 1 of the training program, BCS was scored from photographs as well as live and on d 2, 7, and 8, BCS was scored live; BCS was scored 
live during the midway assessment, which was carried out 5 to 15 wk after the training program.
2Number of cows scored.
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preliminary studies, the target level of Kw >0.8 within 
0.5 points of agreement between trainer and trainer 
needed to be reached during training and maintained 
at the midway check to ensure a high level of agreement 
in the epidemiological study. Occurrences of agreement 
between trainer and trainee on exact scores and neigh-
boring scores within 0.25 and 0.5 points were tallied for 
each BCS point across the time points of the training 
program (d 1: photographs, d 1: live, d 2 to 8, and mid-
way check) and converted to a percentage of the total.

RESULTS

Development of SOP

The preliminary tests showed that, when available on 
a farm, a headlock feed bunk was the most suitable lo-
cation to assess BCS (based on the strengths and weak-
nesses analysis at each location; Table 2). When cows 
were headlocked at a feed bunk, the assessors could be 
within close proximity to the cows (less than 50 cm) 
ensuring obstruction-free observation of the 10 body 
parts and allowing BCS to be assessed in 0.25-point 
increments. Cow identification and recording of BCS 
were both quicker when one assessor stood outside the 
pen to read the ear tag and the second assessor stood 
behind the animal in the alley to assess body condition. 
A single assessor could still read the ear tag of the ani-
mal from inside the pen. Less than 1 min per cow was 
required to identify and assess BCS of the cow. Scoring 
at the headlocks was even easier if the assessors were 
present when fresh feed was delivered and during peak 
feed time when all cows were feeding at the same time. 
Outside of peak feeding time, it was time consuming to 
move cows to the feed bunk to be headlocked.

When no headlocks were available at the feed bar-
rier, the second-most-suitable option was to score the 
cows from inside the home pen. The main constraint 
was being able to approach cows close enough (less 
than 50 cm) on commercial farms where cows are not 
habituated to being approached by unfamiliar people 
in their home pen. The BCS chart used required palpa-
tion of the cows, but palpation could be impossible on 
many commercial farms. The best strategy developed 
to assess BCS inside the pen required one assessor to 
simultaneously record the cow’s ear tag and move the 
cow to where the second assessor scored the cow while 
walking in the opposite direction. It took 1 h to score 
40 cows in a 40-cow pen using this strategy; however, 
locating and scoring 40 focal cows in a 100-cow pen 
would be more time consuming.

Assessing BCS at the milking parlor was best done 
while the cows were exiting the milking parlor. However, 
the assessors needed to be very quick to score because 

the cows followed one another closely upon exit of the 
parlor, so that identification and BCS of individuals 
was difficult. However, with trained and confident as-
sessors, BCS of the cows could be assessed quickly in 
1-point increments, taking as little as a few seconds 
per cow. The total time to score 40 focal cows could 
be very long and even take the whole milking time (2 
to 4 h) if the 40 focal cows were not in the same pen 
or in a very large pen and so not milked at the same 
time. In addition, other constraints still remained; it 
was not possible to palpate cows; if cows ran or exited 
too quickly or light levels were low, it was not possible 
to identify or score cows.

Finally, assessing BCS from outside the cow pen was 
the least-suitable option because it was very difficult 
to get closer than 2 m from the cows, which made it 
almost impossible to correctly identify individuals and 
accurately assess BCS. However, on some farms with 
small group size and where assessors could walk along 
more than 1 side of the pen, counting the number of 
very thin cows (BCS <2) was still possible.

Effects of Training on Repeatability

The pairs of nontrained assessors encountered several 
difficulties in using the BCS chart provided to them 
(e.g., deciding which body part to look at to differen-
tiate between 2 adjacent BCS and encouraging cows 
to the feed bunk) and not all cows could be scored 
in the 2-h period (Table 3). Agreement to within 0.5 
points between nontrained assessors was substantial, 
whereas exact agreement was moderate. As a result 
of the training, agreement within 0.25 and 0.5 points 
between trainees and trainers was almost perfect from 
photographs and live observations, whereas exact agree-
ment was substantial (Table 3). Based on the results of 
the preliminary study, the target to be achieved for 
the epidemiological study was ensuring almost perfect 
repeatability within 0.5 points of agreement with the 
trainer (Kw >0.8).

Intra- and Interobserver Repeatability for Trainers

Both intra- and intertrainer agreement within 0.25 
and 0.5 points was almost perfect throughout the 6-mo 
period, whereas exact agreement was substantial (Table 
4).

Interobserver Repeatability  
Between Trainer and Trainee

The percentage of cows assigned to each of the 
14-point BCS of the chart (prevalence of scores) across 
the 5 time points of the training (d 1 from photographs, 
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d 1 from live cows, d 2, d 7, and d 8) and at the midway 
check ranged from 0 to 47.8% (Table 5). The preva-
lence of the scores recorded was not equally distributed 
across the chart. On photographs and live observations 
in the research dairy units (d 1 and 2), the prevalence 
of the BCS points recorded was spread across the chart, 
with more than 5% of cows assigned to BCS points 
2.25 to 4.5 from pictures, and to BCS points 2.25 to 3.5 
when recorded live. However, in commercial facilities, 
67 and 78% of cows were assigned to only 2 BCS points 
(2.25 to 2.5) on d 7 and 8, respectively, and 76% to 4 
BCS points (2.25 to 3) during the midway check. Body 
condition score points at the extremes of the chart 
(<2.0 and above 3.5) were recorded live in less than 2% 
of the scores.

The results of all trainees are presented in this paper 
where possible (Tables 6 and 7). A few trainees failed 
to record BCS at some time points of the program (e.g., 
due to a failure to record a cow’s identity). Agreement 
within 0.5 points between trainee and trainer increased 
from substantial to almost perfect on d 1 from photo-
graphs to live observations. Between d 2 and 8, agree-
ment decreased but increased again on d 8. All trainees 
reached the target agreement of Kw >0.8 within 0.5 
points with the trainer by d 8. At the midway check, 
agreement remained above target, but 1 out of the 6 
trainees had only substantial repeatability with the 
trainer (Kw = 0.62). Exact agreement and agreement 
within 0.25 points are also reported in Table 6 and 
showed similar results to those reported in the prelimi-

nary studies, confirming the choice of target agreement 
of Kw >0.8 within 0.5 points with the trainer.

When BCS points that rarely occurred were excluded 
(BCS points recorded in less than 5% of the scores; 
Tables 5 and 7), occurrences of agreement between 
trainee and trainer on neighboring scores within 0.5 
points ranged across BCS from 46 to 100% of the scores 
from photographs on d 1, and from 83 to 100% when 
recorded from live cows (from d 1 to midway check; 
Table 7). Agreement between trainee and trainer on 
neighboring scores within 0.25 points occurred from 17 
to 93% of the scores from photographs and from 43 to 
100% when recorded from live cows. All BCS points 
together, occurrences of agreement between trainee and 
trainer on exact scores ranged from 28% (from pho-
tographs d 1) to 46% (d 8) of the scores. Agreement 
between trainee and trainer seemed to occur equally 
across the chart but interpretation at each BCS point 
is limited because the prevalence of the scores recorded 
was not equally distributed across the chart (too few 
observations at the extremes BCS points), invalidating 
further statistical analysis.

DISCUSSION

Assessing BCS could be done in the 4 locations tested 
but scoring presented more challenges in some locations 
of a freestall barn compared with others. For example, 
scoring was easier when cows were headlocked at the 
feed bunk or when the assessor was located inside the 

Table 6. Means, SD, and minimum (Min) and maximum (Max) weighted kappa coefficient (Kw) across the training period for exact agreement 
and agreement within 0.25 and 0.5 points between trainees and trainer 

Time point1
No. of  

trainees n2
Level of  
agreement3 Mean SD Min Max

Day 1: photographs 12 200 Exact 0.37 0.29 0.00 0.87
±0.25 0.48 0.32 0.02 0.92
±0.5 0.61 0.32 0.06 0.95

Day 1: live 12 191 Exact 0.59 0.17 0.24 0.90
±0.25 0.78 0.13 0.53 1.00
±0.5 0.94 0.07 0.78 1.00

Day 2 12 172 Exact 0.58 0.13 0.37 0.76
±0.25 0.82 0.14 0.59 1.00
±0.5 0.90 0.13 0.59 1.00

Day 7 11 233 Exact 0.35 0.23 0.04 0.82
±0.25 0.55 0.27 0.15 0.94
±0.5 0.78 0.28 0.23 1.00

Day 8 9 134 Exact 0.50 0.25 0.15 0.85
±0.25 0.71 0.21 0.47 1.00
±0.5 0.93 0.09 0.81 1.00

Midway 6 286 Exact 0.42 0.19 0.12 0.63
±0.25 0.61 0.25 0.21 0.89
±0.5 0.85 0.14 0.62 1.00

1On d 1 of the training program, BCS was scored from photo as well as live and on d 2, 7, and 8, BCS was scored live; BCS was scored live 
during the midway assessment, which was carried out 5 to 15 wk after the training program.
2Number of cows scored.
3Agreement within 0.25 points with the trainer includes exact agreement, and agreement within 0.5 points includes agreement within 0.25 points.
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home pen (e.g., higher precision of BCS and all 10 body 
parts of the cows could be observed). Scoring was more 
difficult when the cows exited the milking parlor or 
when the assessor was located outside the home pen. 
Based on our preliminary studies, detailed SOP were 
developed to assess BCS at each of the 4 locations in 
freestall farms. However, scoring at headlocks was the 
most suitable of the 4 locations tested and was then the 
preferred location during our on-farm epidemiological 
study. Assessing BCS in tie-stalls is much easier than 
in freestalls and is similar to scoring at the headlocks in 
a freestall barn (e.g., cows can be safely approached at 
less than 50 cm, identified easily, and palpated). There-
fore, the same SOP can be used to assess BCS at the 
freestall with headlocks and at the tie-stall.

Our preliminary studies showed that without any 
proper SOP to describe the actual steps of the pro-
cess (e.g., the most suitable time to lock cows is dur-
ing feed delivery), as well as good references for each 
BCS point (e.g., detailed definition, photographs, and 
proper training), naïve assessors provided only with a 
BCS chart scored with low agreement. Consequently, 
the BCS chart tested, even if used extensively in the 
field, is not self-explanatory. After training, repeatabil-
ity increased greatly and this success was likely due to 
the combination of 2 factors. First, reference standards 
were established for each point of the BCS chart by 
developing a chart that provides a strict definition for 
each BCS point (i.e., description of the 10 body parts 
at each BCS point) and developing an illustrated chart 
composed of a photograph of the rear and side of the 
cow for each BCS point. Second, proper training was 
provided, including photographs and live observation 
scoring, plus discussions about discrepancies in BCS 
between trainee and trainers, as well as an intensive 
one-to-one exchange between the trainee and the train-
er. Similarly, Kristensen et al. (2006) reported excellent 
agreement (Kw >0.80) within trained assessors who 
developed together and harmonized a measurement 
protocol for BCS, but a range of agreement between 
nontrained and trained assessors from very poor (0.17) 
to good (0.78).

The BCS chart used in this study allowed 14 differ-
ent BCS points, with scores ranging from <2 to 5 in 
0.25-point increments and required observing 10 dif-
ferent body parts. This is a very detailed and complex 
chart. By comparison, some BCS charts use 5 BCS 
points, ranging from 1 to 5 on in 1-point increments 
(e.g., Alberta Agriculture and Rural Development, 
2004). For management purposes, a need exists to 
make feeding and health recommendations based on 
BCS levels at various stages of lactation. Ideally, the 
precision of the BCS should be sufficient to allow rec-
ommendations to be made at the cow level (e.g., targets 

for BCS at drying off or at first breeding) and to allow 
producers to take corrective action for animals under or 
above recommended condition. These BCS targets are 
typically made on a scale with 0.25-point increments 
(e.g., DFC, 2009). Therefore, using a more detailed 
scoring chart in an animal welfare assessment may 
achieve another practical goal: providing results that 
can be used directly by producers as a management 
tool (i.e., allowing taking corrective actions), which is 
why we decided to use a more detailed chart in our 
epidemiological study. Using this very detailed chart, 
substantial repeatability was achieved on the exact 
score and within 0.25 points of agreement in a research 
dairy unit. However, lower agreements at this level of 
precision were achieved in commercial dairy facilities 
in the epidemiological study involving more assessors. 
Finally, if the sole goal of BCS in an animal welfare as-
sessment is to only detect cows with extreme conditions 
(e.g., identifying too thin cows as a sign of illness or 
nutrition deficiency), it may be arguable whether such 
a fine level of precision of BCS is needed. For example, 
the Canadian standards only mention as a requirement 
that producers must take corrective action for cows at 
a BCS of 2 or lower (DFC, 2009). Therefore, assessing 
if Canadian producers follow their industry standards 
requires only to count cows at BCS of 2 or lower (as 
well as to check if corrective actions have been taken 
for those cows).

Based on the level of agreement achieved in the 
preliminary studies, the target of the trainees was 
to ensure and maintain high repeatability within 0.5 
points of agreement with the trainer (Kw >0.8) dur-
ing the 6-mo period of data collection. This target was 
achieved. Previously, Ferguson et al. (1994) conducted 
a validation study of the same 14-point BCS chart 
with 0.25-point increments as used in this study by 4 
well-trained classifiers. The classifiers agreed on exact 
scores 58% of the time and 33% of the scores differed 
by 0.25 points. These levels of agreement on exact 
score were higher than those achieved by our trainees 
in our study, whereas discrepancies in 0.25-point scores 
were similar. The Kw were not reported in the study 
of Ferguson et al. (1994) and the description of the 
proportion of agreement may be misleading because it 
does not take into account agreement by chance. More 
recently, using the same BCS chart, Kristensen et al. 
(2006) conducted a study to estimate the agreement 
on exact scores among practicing dairy veterinarians 
attending a teaching workshop on BCS and the Kw 
ranged from very poor (0.17) to good (0.78), with a 
moderate average (0.50). These levels of agreement 
in exact scores between assessors were similar to our 
findings. Consequently, comparisons between assessors 
of herd BCS are not warranted unless repeatability as-
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sessments have been performed and a need exists to 
provide more estimates of the repeatability of BCS 
among consultants working in the field. Allowing an 
agreement within 0.5 points seems to be necessary to 
achieve excellent agreement (Kw >0.80) between many 
assessors for assessment in uncontrolled situations and 
to allow comparison of herds.

The material developed during the preliminary stud-
ies was very useful and, therefore, has been kept for 
training the assessors for the epidemiological study. Our 
1-wk training program achieved excellent agreement 
between trainers and trainees for BCS and this was 
maintained during a 6-mo period. These results cor-
roborate those of Kristensen et al. (2006) who showed 
substantial improvements in agreement between asses-
sors with limited training. This demonstrates that high 
repeatability of outcome measures can be achieved at 
a regional or national level despite the large distances 
between trainees and trainers, and despite differences 
between trainees in their prior experience with dairy 
cattle (e.g., injury scoring of dairy cows; Gibbons et 
al., 2012). The use of the trainers as the reference point 
to assess agreement was appropriate in this study, as 
the trainees were located in different parts of Canada. 
The high level of repeatability in the BCS assigned by 
trainers justifies the use of their BCS as the reference 
point for evaluating BCS assigned by trainees. Trainers 
have also been used as the reference point in other stud-
ies (for example, in assessing donkey and pig welfare; 
Pritchard et al., 2007; Mullan et al., 2011).

Similar to Gibbons et al. (2012), we found that a 5-d 
break between d 2 and 7 resulted in decreased agree-
ment on d 7 but the agreement improved again on d 
8. This highlights the importance of continual practice, 
particularly during the learning phase. Agreement was 
lower at the midway check but target agreement was 
still reached by 5 out of the 6 trainees. This trainee 
that did not reached the target agreement scored with 
substantial agreement with the trainer. This illustrates 
that repeatability should be continually checked at 
specific time points during data collection and it is not 
sufficient to carry out 1 test of repeatability at the 
beginning. Many countries have welfare audits being 
implemented at the national level, and often repeatabil-
ity is not reassessed once the assessor has been trained.

It was important that, throughout the training pro-
gram, trainees were exposed to a sufficient number of 
cows from each BCS point. The range of BCS points in 
the current study was similar to the 1.5 to 4.5 range in 
the study by Ferguson et al. (1994) and slightly higher 
than that in the study of Kristensen et al. (2006). 
However, none of these studies reported the prevalence 
of scores. According to Ferguson et al. (1994), BCS 
can be assessed to 0.25-point accuracy only between 

2.5 and 4.0 (ideal condition), whereas above (too fat) 
and below (too thin) these values, BCS could only be 
differentiated to 0.5-point accuracy. In our study, BCS 
at the extremes of the chart (<2.0 and above 3.5) were 
recorded live in less than 2% of the scores, whereas the 
same 2 to 4 BCS (2.25 to 3) accounted for up to 78% of 
the scores. This deviation from normal distribution did 
not allow us to conduct further analysis on accuracy of 
BCS across the chart (e.g., whether some BCS points 
are more difficult to distinguish than others). However, 
our limited results tend to show that discrepancies in 
BCS between assessors occurred equally across the 
chart. We may suspect that the assessors were not suf-
ficiently exposed to these extreme BCS points on live 
cows. However, because those extreme cows are rare in 
the population, the assessors should be able to differ-
entiate extreme- from normal-condition cows and fulfill 
our expectations to allow benchmarking farms on cow 
welfare level (i.e., categorizing farms in percentages of 
too thin, too fat, and in ideal condition). On the other 
hand, from a management perspective, it may be im-
portant to distinguish these extreme scores to monitor 
changes at the cow level.

CONCLUSIONS

To produce reliable data and maintain the integrity of 
on-farm assessment, assessors should follow a training 
program to achieve high repeatability with a reference 
standard. To help assessors to cope with a variety of 
farm setups, SOP need to be provided with the scor-
ing chart and assessors need to be trained to use this 
chart with proper training material. Continued repeat-
ability checks are essential to ensure that the reference 
standard is maintained in time and secure quality of 
data. This method of developing a training program as 
well as the training program implemented can be used 
as a model to successfully train on-farm assessors. Al-
lowing agreement within 0.5 points on a 14-point BCS 
chart with scores ranging from <2 to 5 with 0.25-point 
increments seems to be necessary to achieve excellent 
repeatability (Kw >0.80) between many assessors for 
assessment in uncontrolled situations and to allow com-
parison of herds. However, in the context of on-farm 
assessment, if the sole goal of BCS is to only detect 
cows with extreme conditions (e.g., identifying too thin 
cows as a sign of illness or nutrition deficiency), it may 
be arguable whether such fine level of precision of BCS 
is needed.
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