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Summary

The objectives of the present study were to assess the association between body condition and lameness
throughout lactation and dry period in Polish Holstein-Friesian cows and in their crosses with the Jersey breed,
as well as to evaluate the correlation between body condition scores and lameness scores. The study is based on
data from 68 cows. The cows were housed in tie stalls with access to a pasture and a cow yard throughout the
year. Cows were scored for lameness (score 1-5) by the same experienced observer once a month for 8 months
(from March to October 2009). Concurrently, cows were scored for body condition on a 1 to 5-point scale with
0.25-unit increments. Compared with non-lame cows, clinically lame cows were characterized by losses of
body condition throughout lactation, particularly in early, medium, and late lactation. In the dry period the
body condition was similar for lame and non-lame cows. The losses in the body condition score were larger for
crossbred cows (Polish Holstein Friesian x Jersey) than for the Polish Holstein-Friesian cows. This study shows
a significant relationship between the body condition score and the lameness score in dairy cows (r = — 0.22).
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Body condition scores (BCS) can be a good manage-
ment tool, which is used to monitor the amount and
mobilization of body adipose tissue and thus indicates
a negative energy balance (NEB) of cows in early
lactation (4). This method of body condition scoring
is based on a visual and tactile appraisal of body fat
reserves in the back and pelvic regions and BCS is usu-
ally performed on a 1- to 5-point scale (28). Previous
studies showed that BCS at calving and body condition
loss in early lactation are related to health, fertility,
and milk yield (1, 8-10, 13, 15, 17, 23). However, the
literature presents limited data relating BCS at calving
to early lactation lameness. Clinical lameness (CL)
is caused mainly by sole ulcers, white line diseases,
interdigital necrobacillosis, and digital dermatitis (2,
16). A literature review shows the negative effects of
lameness on cattle’s health and production (11). BCS
reduction in the postpartum period is associated with
BCS status during lactation, and often leads to a higher
incidence of reproductive disorders and lameness, and
to a higher culling rate, as well as to a lower reproduc-
tive performance (10, 19, 20). Few authors report posi-
tive associations between BCS and lameness (8). Cows
with BCS >4 in the dry period were 7 times more likely
to develop foot problems in the subsequent lactation.
However, this potential association is ambiguous, since
this effect can be a result of BCS per se, or the cows
may obtain a given BCS as a consequence of feeding

(laminitis is associated with excessive feeding in the
dry period). The results of other studies show no posi-
tive association between BCS at precalving, at calving
or in early lactation and the incidence of lameness (1, 9,
10, 15, 24). Conversely, those authors report a negative
relationship between calving and early lactation BCS
and lameness: cows with BCS < 3 at calving were more
likely to become lame. However, these results are also
ambiguous, as it is unclear whether it was the low BCS
that caused lameness, or lameness caused a lower BCS
through a reduced dry matter intake in early lactation.
Other researchers report that BCS and parity of cows
have been associated with a prevalence of lameness
(8,10, 22, 27). However, BCS was affected by parity
and days postpartum, with an interaction between both
effects (18). Improved locomotion and higher BCS in
the postnatal period could improve reproductive per-
formance in high-producing dairy herds (29). Older
cows are more prone to become lame than young cows,
and poor body condition is not only a risk factor for
lameness, but also has negative economic and welfare
implications (22). The data presented in some studies
suggest a strong correlation between poor body condi-
tion and clinical lameness (2, 3, 27). In modern farms in
Austria, with herd sizes above 30 cows, lying comfort
and nutrition are key areas for lameness prevention (5).

The objectives of the present study were to assess
the association between body condition and lame-
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ness throughout lactation and the dry period in Polish
Holstein-Friesian cows and their crosses with the
Jersey breed, as well as to evaluate the correlation
between body condition scores and lameness scores.

Material and methods

Herds. The study was conducted on Polish Holstein-
Friesian dairy cows (n=49) and crossbred Polish Holstein-
Friesian and Jersey cows (n = 19) kept on a farm located
in the Wielkopolska region. The cows were housed in tie
stalls with access to a pasture and a cow yard throughout the
year. The average milk yield for approximately 250 cows,
per cow in the herd, was 8,054 L/yr. Cows were milked in
the tie stalls to a pipeline. The substrate in the cow yard was
not hardened (threshing floor). The barn was not equipped
with pools for preventive foot baths. For study purposes,
the data were collected between March and October 2009
from cows that calved for the second time from December
2008 to December 2009. From March to October, 8 out of
68 cows observed (11.8%) were culled because of metabolic
disorders, udder disorders, barrenness, or post-natal com-
plications. In the summer period, cows were fed as follows:
pasture from 8.00 in the morning up to 1.00 in the afternoon,
feeding with a total mix ration (15 kg corncob silage, 8 kg
beet pulp —24% dry matter, 6 kg lucerne haylage, 5 kg grass
haylage per day per cow). In addition, cows received 8 kg
of fresh green lucerne fodder per day per cow. After calv-
ing, cows were additionally fed a concentrate (7 kg/day/
cow). Every day, new bedding was supplied in the tie stalls
before cows returned from pasture. Claws of clinically lame
cows were disinfected with Bioval (Biovet Drawalew SA)
and treated with an antibiotic spray. Hoof trimming in the
herd was performed twice a year, in November and April.

Lameness and body condition scoring. The animals
were scored for lameness (score 1-5) by the same experi-
enced observer once a month for 8 months (from March
to October 2009). The scores, based on gait and posture
while walking and standing, were given by the methods
suggested by Sprecher et al. (25). Cows were classified into
one of the five categories of lameness: 1 — non-lame (nor-
mal gait), 2 — mildly lame, 3 — moderately lame, 4 — lame,
and 5 — severely lame. Cows which scored > 3 points were
classified as clinically lame (CL). Concurrently, cows were
scored for body condition on a 1- to 5-point scale (where
1 = emaciated to 5 = extremely fat) with 0.25-unit incre-
ments, using an established
method by Wildman et al. (28).

Data collection. The fol- condition score

Med. Weter. 2014, 70 (6)

of pregnancy, lactation period, dry period). Altogether, 506
observations were recorded for lameness and body condi-
tion. The list of results collected was divided in terms of
the days of progressing lactation (approx. every 60 days)
and cows in the drying-off period. Differences in the BCS
of cows were tested between periods of lactation or the dry
period in both groups of cows: the clinically lame (scores
> 3) and the non-lame (scores < 2).

Statistical analysis. Data analysis was performed with
the Statistica statistical package (Version 8). The statistical
analysis of the results consisted of the two-way analysis
of variance (ANOVA). The main factors considered in the
analysis of variance included BCS in different lactation pe-
riods of clinically lame and non-lame cows, and the breed
group (Polish Holstein and Polish Holstein crossbred with
the Jersey breed). Significant differences between means
were considered those at P < 0.05 and P < 0.01. The one-
-way analysis of variance was applied to evaluate signifi-
cant differences between the BCS of cows within different
categories of lameness. Also Pearson’s correlation coef-
ficient was calculated between the BCS of cows and their
lameness scores.

Results and discussion

Sample characteristics. The means of the traits are
presented in Tab. 1. The mean BCS was 3.43, with
BSC values ranging from 1.75 to 4.75 points. A similar
mean BCS was recorded in the lactation period, and it
was higher in the dry period. Means for the locomotion
score in the lactation period (1.41 £ 0.80) were higher
than those in the dry period (1.16 £ 0.54). The mean
BCS, standard deviation, and the range of BCS values
were similar to those reported by some authors (1). For
501 lactating dairy cows the values of BCS were lower
(2.7 £ 0.39) and the locomotion scores were much
higher (2.3 £+ 0.8) compared with the results of this
study (2). Pryce et al. (21) reported that BCS was on
average 2.63 in the first week after calving, dropping
to 2.39 by the tenth week after calving.

Body condition scores of lame and non-lame cows.
Body condition scores of clinically lame and non-lame
cows in the course of lactation are given in Table 2.
Non-lame cows had higher body condition scores
compared with clinically lame cows in each lactation

Tab. 1. Means, SDs, minimum values, and maximum values for locomotion score and body

lowing data were collected Traits Observations (n) | Means | SD | Minimum | Maximum

from the farm records for each Lactation period

(Ciowfetfondﬁal"mg f(liatea dry | L ocomotion score 442 1.4 0.80 1 4
ate betore the second parity, | gog 482 3.42 0.38 1.75 4.75

days from second calving to .

the day of BCS and lame- Dry period

ness scoring, or days from the | Locomotion score 64 1.16 0.54 1 3

dry date to the day of BCS | Bcs 64 3.56 0.38 2.75 4.75

and l?lm;ness scoring. Every Total

month the Same cows were Locomotion score 506 1.39 0.79 1 4

evaluated, but their physiolog-

ical status changed (progress BCS 506 3.43 0.38 1.75 4.75
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Tab. 2. Body condition score of lame and non-lame cows throughout lactation

and dry period

355

the BCS of cows with CL was lower
in each analyzed lactation period com-

Explanations: * 1 — Polish Holstein-Friesian (PHF), 2 — PHF X Jersey crosses;
A (a) — means in the same rows followed by identical letters are different at

P <0.01 (P <0.05)

period. Statistically significant differences in body
condition between the two groups of cows were found
in early, medium, and late lactation. Such differences
were also observed in the mean condition of clinically
lame and non-lame cows throughout the entire period
of lactation. In the dry period, BCS was similar in cows
of both groups. Apparently non-lame Polish Holstein-
Friesian cows had slightly higher BCS compared with
clinically lame cows of this breed, but this difference
was not significant, whereas that between the BCS of
clinically lame and non-lame cows in the crossbred
group was statistically significant.

In the previously study, it was shown that high
genetic merit cows had a lower BCS and body condi-
tion loss in early lactation than do average merit cows
(21). BCS decreased during early lactation, it was
maintained during mid-lactation and reached a nearly
steady state during late lactation (10, 22, 23). Those
authors suggest that BCS is strongly related to the stage
of lactation, and changes in BCS during lactation are
significantly affected by parity and dairy merit of cows.

The body condition score was related to the preva-
lence of lameness (6). The prevalence of CL in a group
of under-conditioned cows
(BCS < 2.5) was greater

Lactation period Body condition score pared with that of non-lame cows,
range (days) Xxsd n | clinically lame cows | n non-lame cows and significant differences between
1-60 3019 10 3.45+0.34 70 3.35+0.34 the two groups of cows were found
62122 92218 8 3.00 2 049" 63 3,38 £ 0.41¢ n early, mgdlqm, and late. l'actatlon.
= T ST A deterioration in body condition could

124-182 152+ 16 3.22+0.16 58 3.45+0.47 be a consequence of the disability in
184-242 210 =17 11 3.09 + 0.26* 63 3.51 + 0.44* locomotion, causing a reduced feed
244-300 269 + 26 7 3.11:0.28° 53 3.40 £ 0.26° intake. Lame cows have a shorter time
303-516 369 £ 47 6 3.330.41 80 3.5520.29 of fodder consumption, and they also
Total in lactation period 50 3.21:0.38 | 392 3.44+0.38" eat slowly because of the restriction of

: movement (12). Similarly, lame cows

Dry period have a reduced grazing time. Some

290 | 30=21 | 5 | 3552021 | 59 | 3.56:039 authors, however, did not find any dif-
Breed group* ferences between lame and non-lame

1 177 £128 22 3.31+0.32 320 3.39+0.34 cows in the total time spent eating

2 143:108 | 13 3.02:030 | 131 3.63 2 0.414 (7). Recent studies also show a nega-
Total observations 55 3.24+0.33" 451 3.46 +0.38" tive relatlopshlp between calving and
St b early lactation BCS and lameness (10).

According to those authors, lameness
diagnosed postpartum was connected
with a lower BCS at calving, as well
as 4 and 10 weeks postpartum. Cows
with a lower BCS status, as well as high-parity cows,
generally had a distinctly higher risk of being lame
(15, 22, 24).

Walker et al. (26) report that a bigger number of
lame cows had a low BCS (10/39 lame, 0/20 non-
-lame; P=0.013), and lame cows had a lower bite rate
while grazing than non-lame cows. Cows that were
over-conditioned at drying off were more likely to
develop foot problems in the next lactation than cows
in good condition (8). Those authors suggest that body
condition loss during the antepartum period affected
the BCS status during lactation. This was associated
with a higher incidence of reproductive disorders and
lameness, as well as a higher culling rate, and resulted
in a lower reproductive performance. The differences in
BCS between clinically lame cows and non-lame cows
at calving were non-significant (8). BCS at calving was
unrelated to reproduction, whereas BCS loss was a sig-
nificant predictor of reproductive performance (22).

Association between lameness score and body
condition score. The mean BCS values in relation to
successive lameness scores are shown in Table 3. For
BCS values the average number of days was given,

Tab. 3. The relationship between lameness scores and body condition scores

than the mean prevalence Lameness score Observations (n) X £ sd (days) Body condition score

observed for normal (BCS 1 383 176 = 128* 3.49 + 0.374%¢ Pearson’s correlation
>2.75 and < 3.5) and over- 2 68 132 £ 107* 330504 | posficiont between,
conditioned cows (BCS > 3 34 145 + 101 3.24 + 0.34° body condition score
3.75). Those authors did A - p— PN

not find differences be- - e

tween normal and overcon- 1.39 506 168 + 124 3.43+£0.38 -0.22

ditioned cows. The results

of our study indicate that P<0.01

Explanations: A, B, C — means in the same column followed by identical letters are different at
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and significant differences between days in lactation
were observed only between non-lame and mildly lame
cows (P<0.01). The mean BCS of non-lame cows was
higher than the mean BCS of mildly lame, moderately
lame, and lame cows (P < 0.01). An increase in lame-
ness scores was associated with a decrease in the body
condition score. Pearson’s correlation coefficient be-
tween the lameness score and the body condition score
was — 0.22. Calculated genetic correlations between
dairy form and BCS range from — 0.72 in the United
States (3) to — 0.61 in Denmark (14). Low BCS and
high dairy form were also genetically correlated with
an increase in the incidence of metabolic diseases and
poorer cow health (4). High milk yields and low body
condition were correlated with foot and leg confor-
mation, which could significantly predispose cows
to foot and leg disorders (3). Moreover, NEB plays
a considerable role in the relationship between BCS,
dairy form, and foot and leg diseases (4). A high dairy
form and a low BCS were associated with the leg side
view and foot angle, as such cows tend to have more
set to their hock and slightly lower foot angles (3).
Those results confirm the data from this study, which
suggest that the BCS of cows decreases with the value
of lameness scores. Pearson’s phenotypic correlations
between lameness scores and body condition scores
calculated in this study were statistically significant
(—=0.22). Wells et al. (27) also found a strong correlation
between poor body condition and clinical lameness.
Those authors explained that the loss of body weight
can be a result of lameness, and not a causative factor
for lameness.

In conclusion, compared with non-lame cows, clini-
cally lame cows were characterized by losses in body
condition throughout lactation, particularly in early,
medium, and late lactation. In the dry period the body
condition of lame and non-lame cows was similar. The
loss in body condition score was larger in the crossbred
cows (Polish Holstein-Friesian x Jersey breed) than
in the Polish Holstein-Friesian cows. In this study,
a significant relationship was found between the body
condition score and the lameness score in dairy cows
(r=-0.22).

References

1. Berry D. P, Buckley F., Dillon P.: Body condition score and live-weight effects
on milk production in Irish Holstein-Friesian dairy cows. Animal 2007, 1-9,
1351-1359.

2. Bicalho R. C., Machado V. S., Caixeta L. S.: Lameness in dairy cattle: a de-
bilitating disease or a disease of debilitated cattle? A cross-sectional study of
lameness prevalence and thickness of the digital cushion. J. Dairy Sci. 2009,
92,3175-3184.

3. Dechow C. D., Rogers G. W, Klei L., Lawior T. J.: Heritabilities and correla-
tions among body condition score, dairy form and selected linear type traits.
J. Dairy Sci. 2003, 86, 2236-2242.

4. Dechow C. D., Rogers G. W., Sander-Nielsen U., Klei L., Lawior T. J., Clay
J. S., Freeman A. E., Abdel-Azim G., Kuck A., Schnell S.: Correlations among
body condition scores from various sources, dairy form, and cow health from
the United States and Denmark. J. Dairy Sci. 2004, 87, 3526-3533.

5.Dippel S., Dolezal M., Brenninkmeyer Ch., Brinkmann J., March S.,
Knierim U., Winckler Ch.: Risk factors for lameness in cubicle housed Austrian
Simmental dairy cows. Prev. Vet. Med. 2009, 90, 102-112.

Med. Weter. 2014, 70 (6)

6. Espejo L. A., Endres M. 1., Salfer J. A.: Prevalence of lameness in high-pro-
ducing Holstein cows housed in freestall barns in Minnesota. J. Dairy Sci.
2006, 89, 3052-3058.

7. Galindo F., Broom D. M.: The relationships between behaviour of dairy cows
and the occurrence of lameness in three herds. Res. Vet. Sci. 2000, 69, 75-79.

8. Gearhart M. A., Curtis C. R., Erb H. N., Smith R. D., Sniffen C. J., Chase
L. E., Cooper M. D.: Relationship of changes in condition score to cow health
in Holsteins. J. Dairy Sci. 1990, 73, 3132-3140.

9. Hernandez J. A., Risco C. A., Lima F. S., Santos J. E. P.: Observed and expected
combined effects of clinical mastitis and low body condition on pregnancy
loss in dairy cows. Theriogenology 2012, 77, 115-121.

10. Hoedemaker M., Prange D., Gundelach Y.: Body condition change ante- and
postpartum, health and reproductive performance in German Holstein cows.
Reprod. Dom. Anim. 2009, 44, 167-173.

11. Huxley J. N.: Impact of lameness and claw lesions in cows on health and
production. Livest. Sci. 2013, 156, 64-70.

12.Juarez S. T, Robinson P. H., DePeters E. J., Price E. O.: Impact of lameness
on behavior and productivity of lactating Holstein cows. Appl. Anim. Behav.
Sci. 2003, 83, 1-14.

13.Kudi A. C., Kalla D. J., Niba A. T., Danbirni S.: Effect of lameness on body
condition score, live weight and milk yield of Holstein Friesian dairy cattle.
Internet. J. Vet. Med. 2009, 6, DOI: 10.5580/2923.

14. Lassen J., Hansen M., Sorensen M. K., Aamand G. P.: Genetic relationship
between body condition score, dairy character, mastitis, and diseases other
than mastitis in first-parity Danish Holstein cows. J. Dairy Sci. 2003, 86,
3730-3735.

15. Machado V. S., Caixeta L. S., McArtJ. A. A., Bicalho R. C.: The effect of claw
horn disruption lesions and body condition score at dry-off on survivability,
reproductive performance, and milk production in the subsequent lactation.
J. Dairy Sci. 2010, 93, 4071-4078.

16. Manske T., Hultgren J., Bergsten Ch.: Prevalence and interrelationships of
hoof lesion and lameness in Swedish dairy cows. Prev. Vet. Med. 2002, 54,
247-263.

17. Markusfeld O., Galon N., Ezra E.: Body condition score, health, yield and
fertility in dairy cows. Vet. Rec. 1997, 141, 67-72.

18. Meikle A., Kulcsar M., Chilliard Y., Febel H., Delavaud C., Cavestany D.,
Chilibroste P.: Effects of parity and body condition at parturition on endocrine
and reproductive parameters of the cow. Reproduction 2004, 127, 727-737.

19. Morris M. J., Walker S. L., Jones D. N., Routly J. E., Smith R. F., Dobson H.:
Influence of somatic cell count, body condition and lameness on follicular
growth and ovulation in dairy cows. Theriogenology 2009, 71, 801-806.

20. Peake K. A., Biggs A. M., Argo C. M., Smith R. F., Christley R. M., Routly
J. E., Dobson H.: Effects of lameness, subclinical mastitis and loss of body
condition on the reproductive performance of dairy cows. Vet. Rec. 2011, 168,
pp. 301.

21. Pryce J. E., Coffey M. P, Simm G.: The relationship between body condition
score and reproductive performance. J. Dairy Sci. 2001, 84, 1508-1515.
22.Roche J. R., Friggens N. C., Kay J. K., Fisher M. W., Stafford J. K., Berry
D. P.: Body condition score and its association with dairy cow productivity,

health, and welfare. J. Dairy Sci. 2009, 92, 5769-5801.

23. Roche J. R., Macdonald K. A., Burke C. R., Lee J. M., Berry D. P.: Associations
among body condition score, body weight, and reproductive performance in
seasonal-calving dairy cattle. J. Dairy Sci. 2007, 90, 376-391.

24. Schopke K., Wedling S., Pijl R., Swalve H. H.: Relationships between bovine
hoof disorders, body condition traits, and test-day yields. J. Dairy Sci. 2013,
96, 679-689.

25.Sprecher D. J., Hostetler D. E., Kaneene J. B.: A lameness scoring system
that uses posture and gait to predict dairy cattle reproductive performance.
Theriogenology 1997, 47, 1179-1187.

26. Walker S. L., Smith R. F., Routly J. E., Jones D. N., Morris M. J., Dobson H.:
Lameness, activity time-budges, and estrus expression in dairy cattle. J. Dairy
Sci. 2008, 91, 4552-4559.

27. Wells S. J., Trent A. M., Marsh W. E., Robinson R. A.: Prevalence and severity
of lameness in lactating dairy cows in a sample of Minnesota and Wisconsin
herds. J. Am. Vet. Med. Assoc. 1993, 202, 78-82.

28. Wildman E. F., Jones G. M., Wagner P. E., Boman R. L., Troutt H. F., Lesch
T. N.: A dairy cow body condition scoring system and its relationship to selected
production characteristics. J. Dairy Sci. 1982, 65, 495-501.

29. Zink V., Stipkovd M., Lassen J.: Genetic parameters for female fertility, loco-
motion, body condition score, and linear type traits in Czech Holstein cattle.
J. Dairy Sci. 2011, 94, 5176-5182.

Corresponding author: dr hab. Jan Olechnowicz prof. nadzw., Osiedle
Wichrowe Wzgorze 13/93, 61-675 Poznan; e-mail: olejanko@up.poznan.pl



