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The  neonate’s  development  and  survival  is  dependent  upon  being  vigorous  at birth  and
receiving  appropriate  maternal  care.  However,  difficulty  at delivery  can  result  in  less  vig-
orous  offspring  and  maternal  care  can  be altered,  probably  as a consequence  of  exhaustion,
pain  and human  intervention.  The  first  3  h  after  expulsion  of  the calf  were  observed  con-
tinuously  from  videos  following  twelve  natural  calvings  and  sixteen  calvings  assisted  by
farm staff (including  four  malpresentations)  from  Holstein  cows.  Calvings  were  balanced
within groups  for  parity  of  the  dam,  genetic  group,  sex and  birth  weight  of the  calf,  calving
pen  and  calving  season.  Assisted  calves  were  less  vigorous  with  higher  latencies  to  attempt
to stand,  achieve  standing,  walk  and  reach  the  udder  than  unassisted  calves  (P < 0.05).  Fur-
thermore,  assisted  calves  also  tended  to be less  likely  to stand  and  walk  within  the  first  3  h
after  birth  (P  <  0.1),  spent  more  time  lying  on their  flank  (P =  0.019)  and  had  more  frequent
bouts  of  this  behaviour  (P =  0.033).  Assisted  dams  did  not  take  longer  to  lick the  calf  and
performed  as  much  licking  as  unassisted  dams  (P >  0.05),  indicating  no  delayed  onset  or
impaired  expression  of maternal  behaviour  in  dams  given  assistance  at  delivery.  Study  of
potential  pain-related  behaviours  revealed  that  assisted  dams  spent  less  time  self-grooming

(P =  0.033)  than  dams  delivering  naturally,  which  could  suggest  greater  pain.  However,  there
were  no  significant  differences  in any  of  the  other  pain-related  behaviours.  Our results  sug-
gest  that,  although  maternal  behaviour  was  unaffected  by a  difficult  delivery,  dairy  calves
born following  difficult  calvings  have  lower  vigour  in  the  first  3 h after  birth  than  unassisted
calves.  This  might  have  longer-term  effects  on  the  health  and  survival  of  the calves.
. Introduction

Parturition is a challenging process and a high-risk
ime for both the mother and her offspring. Difficulty at
irth, also known as dystocia, results in lower vigour in
ffspring as shown in lambs (Dwyer, 2003; Dwyer and

awrence, 2005) and in beef calves (Riley et al., 2004;
oppe et al., 2006; Hickson et al., 2008). It can be assessed
y the speed with which an offspring displays a succession
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of neonatal behaviours shortly after birth that lead to
standing (Dwyer, 2003; Nowak and Poindron, 2006;
Baxter et al., 2008), and culminate in a successful bout of
sucking.

High vigour at birth is crucial to the neonate’s sur-
vival and development (Riley et al., 2004) and can result
in a better welfare of the newborn (Mellor and Stafford,
2004; Dwyer, 2008b). Early ingestion of colostrum ensures
the adequate acquisition of passive transfer of immu-

nity in the immunologically naïve newborn calves, which
is important for their survival (Bush and Staley, 1980;
Beam et al., 2009; Waldner and Rosengren, 2009). Fail-
ure or inadequate passive transfer of immunity has been
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despite slightly higher assistance rates in heifers but lower
in cows.
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identified as the major contributing factor to the high mor-
bidity and mortality of dairy heifers (Trotz-Williams et
al., 2008; Beam et al., 2009; Vasseur et al., 2010). Dys-
tocial calves are at even higher odds of stillbirth and
perinatal mortality and morbidity (Chassagne et al., 1999;
Johanson and Berger, 2003; Lombard et al., 2007), which
may  be related to poor vigour, inadequate colostrums
intake and hence inadequate passive transfer of immu-
nity.

The rapidity of the onset and the quality of maternal
care received contributes to the motivation and success
of the calf in performing neonatal behaviours that will
lead to ingestion of colostrum (Alexander and Williams,
1964; Dwyer, 2008a).  For example, maternal grooming
dries, cleans and stimulates the calf to seek the udder
(Edwards, 1983; Nowak, 1998; Nowak and Poindron, 2006;
von Keyserlingk and Weary, 2007) as well as stimulating
the establishment of a durable bond between the two by
ingestion and inhalation of amniotic fluid (Poindron, 2005;
Poindron et al., 2007; Dwyer, 2008a). Receiving appropri-
ate maternal care as quickly as possible is therefore crucial
to the survival of the calf. However, difficulty at deliv-
ery can alter maternal care, probably as a consequence
of exhaustion, pain and human intervention (Alexander
et al., 1988; Dwyer et al., 2001; Fisher and Mellor,
2002).

Little attention has been given to the pain experienced
by cows at parturition (Rushen et al., 2007), although
components of parturition pain for cows may  be sim-
ilar to what is encountered in women (Gregory, 2004)
and dystocia has been rated as one of the most painful
conditions in surveys of veterinarians (Huxley and Whay,
2006; Laven et al., 2009; Kielland et al., 2009). Dystocial
cows remain in labour for longer periods of time com-
pared to a natural calving (Berglund et al., 1987). They
may  undergo more uterine contractions and straining, the
occurrence of which is painful in women (Corli et al., 1986;
Lowe, 2002). In dystocial deliveries, additional pain may
also be experienced from pressure applied to extract the
newborn (Scott, 2005) and stretching in the birth canal.
In support of this, assisted cows have been reported to
give a roar when the calf is extracted coinciding with
the passing of the head and forelegs (Gregory, 2004).
Higher blood vasopressin (hormone secreted in response to
stressful/painful stimuli) concentrations have been found
with higher levels of parturition pain (visually assessed)
in dairy goats (Olsson et al., 2004) and in heifers requir-
ing assistance at birth (Hydbring et al., 1999). Beyond the
birth of the calf, the cow still undergoes contractions and
might suffer from underlying pain and injuries resulting
from the parturition, in the subsequent days postpar-
tum.

High vigour at birth and reception of appropriate care is
crucial to the neonate’s survival. However, a difficult deliv-
ery may  lower calf’s vigour in conjunction with altering
maternal behaviour of the dams and the dam’s postpartum
pain should be addressed. The objective of the study was to
examine the effect of calving difficulty on the subsequent
vigour of the dairy calf, the onset and quality of the mater-

nal behaviour and on some putative behavioural indicators
of pain in the dams.
 Medicine 103 (2012) 248– 256 249

2. Materials and methods

2.1. Animals, housing and calving management

The study took place at the SAC dairy Crichton Royal
Farm (Dumfries, UK) in accordance with the UK regulations
on animal care and ethics of experimental animals. Animals
were from two genetic groups (S: animals selected towards
greater milk solids production (fat and protein); C: animals
selected to be the rolling UK average) as part of a long-term
genetic breeding and feeding trial (Pryce et al., 1999; Bell
and Roberts, 2007) and calvings took place all year round.

Preparturient Holstein heifers and cows were housed
in one of the two contiguous roofed calving sheds
(36 m × 5.9 m;  36 m × 5.7 m)  approximately 3 weeks before
they were due to calve. There were on average 8 animals
housed per shed at any one time and sheds were illumi-
nated round the clock. As part of the long-term on-farm
trial, one calving shed was provided with a low forage diet
while the other was  provided with a high forage diet. Mul-
tiparous cows from both genetic lines were allocated to a
shed dependent upon their diet allocation but heifers were
allocated to either shed to balance each feeding group for
numbers as they were not allocated to a diet group until
they calved. Animals were bedded on straw, provided with
ad libitum access to water and sheds were cleaned regu-
larly. Fresh total mixed ration was  delivered at the feeder
in the afternoon once every two days.

Dependent upon occupancy, when spotted in labour
(e.g., cows straining, tail raised, restlessness) calving ani-
mals were isolated from their group-mates by a barrier
placed within each shed, near the entrance and opposite to
the feeders. Within each shed, the barrier set-up allowed
contact with group-mates and created a maternity pen of
5 m long (respective width of 5.9 m and 5.7 m)  with access
to ad libitum water.

Supervision of calvings, the decision to provide assis-
tance, assistance and the allocation of a calving difficulty
score was made by up to four experienced farm staff. Super-
vision was routinely ensured between 3:45 am and 11 pm
with the possibility of an additional shift if judged nec-
essary. It is farm practice to assist cows only when farm
staff judges that a cow is in difficulty. Such judgement is
based on criteria such as absence of labour progress (an
investigation would be carried out after an hour without
visible progress once waterbags have appeared), distress
of the cow (e.g., excessive restlessness, vocalisation, cow
lying flat, straining without progress) and distress of the
calf (e.g., tongue protrusion, swelling of the calf). Assis-
tance was used as a proxy measure for calving difficulty
and scores of calving difficulty were: N (no assistance),
FN/FM (Farmer assistance without/with malpresentation
of the calf), VN/VM (Veterinarian assistance without/with
malpresentation of the calf) and VC (caesarean section).
Over the last two  years, 18.7% of the calvings on this farm
were assisted (33% of heifers and 11.9% of cows), which
reflects average practice from UK Holstein dairy farms
Once born, calves were separated from their mother
within 24 h but rarely spent less than 4–5 h together. Birth
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eights were taken at the time of separation. The calf
as eartagged, its navel disinfected with an iodine solu-

ion within the first 8 h, and fed additional colostrum on
udgement of the farm staff by stomach tubing.

.2. Video-recording

The calving sheds were continuously video monitored
hroughout the trial. For each shed, 12 weather proof
nfrared CCTV cameras (1/3′′ Sony Color CCD, EZ420IR-
0, ezCCTV.com Ltd, Herts, UK), were equally distributed
round the shed’s roof so that all of the pen could be viewed
t a height of 6.5 m.  The twelve cameras were connected to

 high memory storage computer using Geovision (version
, Geovision Inc., Taipei, Taiwan).

Animals were labelled with numbers to allow recogni-
ion on videos and numbers were remarked as required.
o minimise disturbance, the marking procedure was per-
ormed before animals entered the pen, or when they were

oved out of the pen once a week for farm’s husbandry
urposes (weight and body condition score).

.3. Selection of the calvings and cow–calf pairs

Only calvings leading to live singleton purebred Hol-
tein calves were considered. Retrospectively, between
ovember 2008 and 2009, 193 N, 26 FN and 4 FM calvings
tted those criteria. Out of the 26 FN calvings, 17 FN could
e considered (six had no video footage, two  in which
he calf could not be observed and one where the cow
ad a prolapsus) and 12 calvings were chosen at random
mong them. As only 4 FM calvings were available at
he time of the study, they were grouped with the FN
ategory and called subsequently assisted animals (A) as
pposed to non-assisted animals (N). 12 N calvings were
hen recruited so that the non-assisted calving group and

he assisted calving group were balanced as far as possible
or the following criteria by order of importance: parity of
he mother (primiparous vs multiparous), sex of the calf,
alf’s birth weight, genetic group of the mother/sire of

able 1
ummary of the characteristics of the calvings used within the study. Number of a
f  the birth weights of the calves, calving BCS, conception BCS and their standard

Parity of the dam Primiparous 

Mutiparous 

Calf’s sex Bull calf 

Heifer calf 

Birth weight (kg) Mean ± s.d. 

Genetic  group Control line 

Select line

Calving
shed

Shed 1 (high forage) 

Shed 2 (low forage) 

Calving season Winter 

Summer 

Calving BCS Mean ± s.d. 

Conception BCS Mean ± s.d. 
 Medicine 103 (2012) 248– 256

the calf, calving shed (and hence diet) and calving season
(Summer: April to September; Winter: October to March).
The mean birth weight ± s.d. was  42.8 ± 5.0 kg (A) and
42.3 ± 6.2 kg (N), respectively.

For each of the recruited calvings, information on the
body condition score (assessed on a five point scale by
trained farm technicians) of the dam at calving and at
conception were also retrieved. A summary of the char-
acteristics of the calvings for both groups can be found in
Table 1.

2.4. Data collection: video scoring

The recruited calvings were watched for 3 h continu-
ously after the expulsion of the calf using Observer® XT
9 (Noldus, Wageningen, The Netherlands). After an initial
training period, videos were observed by a single observer.
Three 1-h video-clips, each from a different calving, were
watched a second time to assess the intra-observer reli-
ability of video scoring. Cohen’s Kappa coefficients were
obtained from the software and ranged from 0.61 to
0.72, suggesting a good agreement within the observer
(Kaufman and Rosenthal, 2009).

The latencies of the calves to perform the first bout of the
following neonatal behaviours once born were recorded:
attempt standing, being supported on two  feet, achieve
standing, walk, reach the udder, and suck. Additionally, the
time to achieve sternal recumbency (Schuijt and Taverne,
1994) as well as the total duration spent lying by the calf
was  assessed. The number of times and total duration of the
calf lying on the flank was  also recorded (for definitions, see
Table 2).

To assess the maternal behaviour of the dam, the latency
to lick the calf after having given birth as well as the amount
of time spent on that activity was  recorded. Furthermore

the following behaviours that could be pain-related were
recorded in the dams: duration of lying, self-grooming,
walking and having the tail raised, frequency of posture
transition, lying on the flank and tail switching as well as

nimals available (n) within categories are displayed as well as the means
 deviation (s.d.).

Assisted Non-assisted

n = 8 n = 6
n = 8 n = 6

n = 8 n = 6
n = 8 n = 6

42.8 ± 5.0 42.3 ± 6.2

n = 6 n = 6
n = 10 n = 6

n = 11 n = 5
n = 5 n = 7

n = 10 n = 6
n = 6 n = 6
2.2 ± 0.3 2.4 ± 0.3
2.3 ± 0.3 2.2 ± 0.3
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Table 2
Definitions of the calf behaviours scored.

Lie flank Calf is lying on the flank, with shoulder
touching the ground and at least 3 legs
extended. Head rests on the floor.

Sternal recumbency The calf lies on his sternum with each front
leg positioned on each side of his body.

Attempt standing The calf has its four legs placed under its
body, with the ventral part not touching
the ground. Legs do not have to be fully
extended.

On  two  feet The calf is supported by two  legs that are
extended.

Achieve standing The calf is supported by its four legs, all
extended for at least 3 s.

Walk The calf is in a standing position and does
more than two steps.

Reach the udder The calf’s muzzle is near the udder. Neck
and head are curved up as in a sucking
position.
Suck The calf is under the udder, teat in mouth,
in  a sucking position for more than 5 s.

the latencies to drink and to lie down (for definitions, see
Table 3).

2.5. Data handling and statistical analysis

Two observations (1 N and 1 FM)  were shorter than 3 h
(2:50 h and 2:24 h, respectively) and therefore, percentage
of time was used for the statistical analysis rather than
duration. Because “tail raised” was scored only when the
cow was standing, the duration of that event was  adjusted
by dividing by the amount of time the cow spent standing
before proceeding to analysis. Observations on the tail for

dam 1830 were discarded because of the exceptionally high
number of tail switches performed probably as a result of
a high number of flies present.

Table 3
Definitions of the pain-related behaviours scored for dams.

Lie flank Cow is lying on the flank, with shoulder
touching the ground and at least 3 legs
extended. Head rests on the floor.

Lie head rested Cow is lying but not on the flank with her
head resting on floor or part of the body.

Posture transition Cow switching from a lying (body in
contact with ground) to standing position
(cow on her four legs).

Walking Cow is in a standing position and makes at
least two steps forward or backwards.

Self-grooming Cow licking herself.
Tail switch Tail swung to the side and then forcefully

forward along the flank or directly back
down (Miedema, personal
communication).

Tail raised Tail is raised and held away from the body
(Miedema et al., 2011). Was  scored only
when the cow was standing.

Latency to drink For the first time after calf is expelled, the
cow is standing at water through, muzzle
touching it.

Latency to lie down If the cow calved while standing, latency to
lying was used. However, if the cow was
already lying when she gave birth, the
latency of the cow to lie after having stood
for the first time was  used.
 Medicine 103 (2012) 248– 256 251

Out of the 28 calves observed in the study, three assisted
calves had been moved to the front of the cow at birth by
the farm staff and ten calves were fed colostrum through
stomach tubing within the 3 h observation period (7 A and
3 N).

Statistical analyses were performed using Genstat 11th
Edition (2008, VSN International Ltd.). Data were first
checked for normality using histograms and transformed
when not (using logarithm, square-root and inverse func-
tion). However, most of the transformed data still did not
fulfil the assumption of normality and were therefore anal-
ysed using non-parametric statistics.

Duration of licking performed by the dam and the
amount of time spent lying on the flank by the calf (trans-
formed with a cube root transformation) were analysed
using Mixed Models. Characteristics of the calvings (genetic
group, calving condition score, difference in body condition
score between conception and calving, birth weight of the
newborn, sex of the calf, calving season, parity of the dam,
calving shed, whether the calf was  moved in front of the
cow in the case of a difficult calving and whether a human
had given additional colostrum to the calf within the obser-
vation period) were considered for inclusion in the models
as well as biologically relevant interactions and only sig-
nificant terms and calving difficulty were kept. Duration of
licking was  analysed using parity of the dam, genetic group
of the dam and calving difficulty as fixed effects. Calving
season and calving difficulty were used as fixed effect for
the analysis of the time spent lying flank.

A Kaplan–Meier analysis using a Wilcoxon Peto-
prentice test was performed to analyse the latencies of
behaviours when censoring occurred (due to at least one
animal not performing a specific behaviour in the 3 h win-
dow). One assisted calf was  excluded from the analysis on
the latency to reach sternal recumbency as it had been put
in that position by the farmer at birth.

Fisher’s exact tests were applied to determine whether
animals from one group rather than the other group
were more likely to perform a specific behaviour. Oth-
erwise, Kruskall–Wallis non-parametric one-way-ANOVA
tests were used to compare the assisted and non-assisted
groups, in which case the influence of other calving char-
acteristics was  also examined using the same test.

3. Results

3.1. Results on the vigour of the calf

Fisher exact tests showed that there was  a tendency for
calves from the assisted group to be less likely to stand
(P = 0.053) and walk (P = 0.088) within the first 3 h of birth,
compared to calves delivered naturally. They were not less
likely to suck (P = 0.243) but only a third of the assisted
animals actually achieved successful sucking within that
period of time.

Calves assisted at birth took longer to first attempt to

stand, achieve standing, walk and reach the udder (Table 4).
However, there was no difference in the time taken to be
in a sternal recumbency position, to be on two feet and to
achieve a successful suck (P ≥ 0.05; Table 4).
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Table 4
Effect of calving difficulty on the median latencies (min), lower and higher 95% confidence intervals (CI) of calves to perform neonatal behaviours after
having been expelled, as given following a Kaplan–Meier analysis using a Wilcoxon Peto-Prentice test. Count and percentage of the animals expressing the
behaviours within 3 h of life is presented for each treatment group.

Assisted (n = 16) Non-assisted (n = 12) P-value

Median [95% CI] Count and (%) Median [95% CI] Count and (%)

Sternal recumbencya 9.0 [5.7–25.1] 15d (100) 9.0 [5.5–11.1] 12 (100) 0.435
Attempt standing 36.7 [14.8–49.7] 16 (100) 12.1 [10.5–17.6] 12 (100) 0.009
On  two feet 43.3 [31.7–86.1] 15 (93.8) 35.2 [24.3–37.0] 12 (100) 0.106
Achieve standing 99.4 [78.4–>180b] 11 (68.8) 70.1 [62.6–84.2] 12 (100) 0.025
Walk  166.4 [89.0–>180b] 9 (56.3) 86.4 [73.5–93.9] 11 (91.6) 0.034
Reach  the udderc >180 [128.8–>180] 5 (31.3) 102.1 [86.4–112.6] 11 (91.6) 0.016
Suck c >180 [163.1–>180] 4 (25) 170.8 [104.3–>180] 6 (50) 0.314

a Data presented for sternal recumbency result from a Kruskall–Wallis analysis and the median, lower and upper quartiles are presented.
b Values could not be estimated with the Kaplan–Meier analysis and therefore, the upper quartile of the raw data is presented instead.
c Values could not be estimated with the Kaplan–Meier analysis and therefor

instead.
d Excludes one calf placed in this position at birth by the farmer.

Fig. 1. Effect of calving difficulty (assisted (n = 16); non-assisted (n = 12))
and calving season (summer (n = 16); winter (n = 12)) on the total time
s
o
p

d
a
t
a
a
[
o
u
a

3

b
a
a
b
m
v
P

pent lying on the flank by calves. Means and standard error of the means
f the raw data are presented. Analysis was  performed on transformed
ercentages of duration of the observation.

Furthermore, calves born from an assisted calving lay
own on the flank for longer than calves born without
ssistance and so did calves born in summer compared
o winter-born calves (P < 0.05; Fig. 1). Assisted calves
lso performed more bouts of lying flank (median [lower
nd upper quartile]) (Assisted: 2 [1;4]; Non-assisted: 1
1;2]; P = 0.033) and tended to spend more time lying
verall during the observation period (median [lower and
pper quartile]) (Assisted: 163.3 min  [138.6; >180]; Non-
ssisted: 146.2 [121.5;156.8]; P = 0.051).

.2. Onset and expression of the maternal behaviour

All dams but one assisted dam expressed maternal
ehaviours. This dam was kept in the analysis and given

 censored value of 3 h for the latency to lick the calf and
 null value for the duration of calf licking. No difference

etween assisted and non-asssisted cows was found on the
edian latency to lick a calf (in min  [95% confidence inter-

al]) (Assisted: 7.2 [0.9–19.6]; Non-assisted: 2.1 [1.0–8.0];
 = 0.259) although cows calving in summer took longer to
e, the median, lower and upper quartiles of the raw data are presented

lick their calf (in min  [95% confidence interval]) (Summer:
14.8 [2.9–19.6]; Winter: 1.9 [0.6 – 5.9]; (P = 0.046). As well,
assistance at birth did not affect the amount of time (in %
of observation time) spent licking a calf (Fig. 2; P = 0.295).
However, surprisingly, multiparous cows were found to
spend less time licking their calf compared to primiparous
cows and as did dams from the genetic group S compared
to dams from the C group (P < 0.05; Fig. 2)

3.3. Pain-related behaviours in the dams

Fisher exact tests revealed that there was  no effect of
calving difficulty on how likely cows were to lie on the
flank, lie on the flank more than once and lie with the head
rested (P ≥ 0.05) but cows having had an assisted delivery
tended to be less likely to have performed an episode of
self-grooming (P = 0.088). No effect was  found on any other
putative behavioural indicators of pain (P ≥ 0.05; Table 5)
except that cows having had an assisted delivery performed
self-grooming for a shorter period of time than cows who
were not provided with assistance (P ≤ 0.05; Table 5).

4. Discussion

4.1. Calves from assisted calvings are less vigorous

Calves from assisted births were slower to express most
of the neonatal behaviours leading to reach the udder com-
pared to calves delivered naturally. Some of them did not
even stand up during the observation period. They also
spent more time lying on the flank and had more bouts
of this behaviour, which is a position that does not require
a lot of effort to be maintained. Overall, our study shows
that calves from an assisted calving have lower vigour than
calves delivered naturally.

This finding is in line with previous reports of difficult
delivery on vigour in dystocial dairy calves (Edwards, 1982;
Diesch et al., 2004), beef calves (Adams et al., 1995; Riley
et al., 2004; Hickson et al., 2008) and lambs (Dwyer, 2003;

Dwyer and Lawrence, 2005). However, our study disagrees
with a recent study (Vasseur et al., 2009) but this may  be
due to their higher frequency of assistance. Inclusion of
malpresented calves in the present study could perhaps
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)), parit
Back-tra
Fig. 2. Effect of calving difficulty (assisted (n = 16); non-assisted (n = 12
(n  = 16); select (n = 12)), on the duration spent by the dam licking her calf. 

were  analysed using the percentage of duration of the observation.

have driven the effect but investigation of the effect of mal-
presentation from four calves was not possible and calf
malpresentation was reported as not having a significant
effect on latency to stand and suck (Edwards, 1982).

Lower vigour at birth of dystocial calves can be
explained by the presence of traumatic lesions (Berglund
et al., 2003; Aksoy et al., 2009; Mee, 2010), longer durations
of labour (Berglund et al., 1987), (prolonged) obstetrical
intervention, and metabolic acidosis as a result of hypoxia
or asphyxia (Tyler and Ramsey, 1991; Mellor and Stafford,
2004; Alonso-Spilsbury et al., 2005). The latter impacts on
the calf’s adrenal function and metabolism and reduces the
muscular tonicity and the ability of the calf to thermoregu-
late (Vermorel et al., 1989; Adams et al., 1995; Bellows and
Lammoglia, 2000).

Despite lower vigour highlighted in assisted calves in
our study, latency to the first sternal recumbency did not
differ between groups, perhaps because this position does
not require as much coordination or muscular effort to

achieve in comparison to other behaviours. Only 10 out
of our 28 experimental calves sucked within their first 3 h
of life. Median time to standing in our study (70 min  in
non-assisted animals) was slightly quicker than reported

Table 5
Effect of calving difficulty (assisted (n = 16); non-assisted (n = 12)) on the putative
upper  quartile] of the raw data are reported following Kruskall–Wallis test. Medi
Kaplan–Meier analysis using a Wilcoxon Peto-Prentice test.

Assisted (n = 16) 

Self-groominga (s) 3.8 [0–16.7] 

Lying  durationa (min) 60.4 [20.0–105.5] 

Walkinga (min) 1.8 [1.2–3.5] 

Tail  raisea (% of standing) 75.7 [63.1–94.9] 

Tail  switchesa (count) 24.8 [13.5–123.3] 

Posture transitionsa (count) 4 [2.5–6] 

Latency to drink b (min) 145.2 [112.2–>180c] 

Latency to lie downb (min) 97.9 [61.3–117.3] 

a Kruskall–Wallis analysis.
b Kaplan–Meier analysis.
c Value could not be estimated and therefore the upper quartile of the raw dat
y (primiparous (n = 14); multiparous (n = 14)) and genetic line (control
nsformed predicted means and their standard errors are presented. Data

previously in dairy calves (Edwards and Broom, 1982)
(median time of 105 min  and 130 for first and later parities
respectively), but was much longer than the hour within
which beef calves were reported to stand (Hyslop et al.,
2008; Hickson et al., 2008). Contrary to those studies, we
did not find an effect of parity of the dam or sex of the calf
on calf’s vigour. In our study, calves spent more time on
the flank in summer rather than in winter. It is possible
that in cold environments, for thermoregulatory purposes,
the calf would be more motivated to lie on the sternum
because of the lower energy losses compared to lying on
the flank. In other studies, Brahman calves, which may not
thermoregulate well in cold environments (Godfrey et al.,
1991) are reported to be less vigorous at low temperatures
(Riley et al., 2004).

Lower vigour at birth raises longer-term consequences
for the calves. Absorption capacity of immunoglobu-
lins decreases rapidly after birth. Prompt sucking after
birth maximises adequate acquisition of passive immunity

(Beam et al., 2009). Current recommendations suggest that
first meal of colostrum should occur within the first 3–4 h
of life (Morrison et al., 2010). In the present study, only a
third of the assisted calves had reached the udder by 3 h.

 behavioural indicators of pain postpartum in cows. Medians [lower and
ans [lower and higher 95% confidence intervals] are reported following a

Non-assisted (n = 12) P-value

25.4 [0–138.8] 0.033
53.3 [8.7–72.9] 0.367

3.1 [1.9–5.7] 0.104
76.4 [39.6–81.8] 0.367
98.2 [26.1–178.2] 0.294

4.5 [3–9.5] 0.607
109.8 [97.6–161.9] 0.258
103.1 [63.7–142.8] 0.926

a is presented instead.
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ssisted calves took at least 80 min  longer to reach the
dder than calves born naturally and this may  have con-
equences on their immunity. Although the farmer may
eed colostrum quickly after birth, this is largely dependent
n calving time, human supervision and labour availabil-
ty. The ability of the calf to suck quickly is all the more
mportant in dairy systems that allow natural sucking in
he first days or even weeks of life (Krohn, 2001). More-
ver, when fed colostrum artificially, calves with lower
igour are willing to ingest lower amounts of colostrum
Vasseur et al., 2009). As a consequence, this can result in
n inadequate transfer of the immunoglobulins as found
n dystocial calves (Vermorel et al., 1989; Waldner and
osengren, 2009; Gasparelli et al., 2009), contributing to
heir poor survivability and higher morbidity compared
o calves from a natural birth (Chassagne et al., 1999;
ohanson and Berger, 2003; Lombard et al., 2007). Fur-
hermore lower growth at weaning has been reported in
ystocial beef calves (Bellows et al., 1988; Goonewardene
t al., 2003) as well as in lambs with low vigour (Matheson
t al., 2010).

.2. No evidence of an impaired maternal behaviour

The onset of maternal behaviour, as assessed by the
atency of the dam to lick the calf, as well as the quantity of

aternal behaviour measured through the amount of time
he dam spent grooming her calf, was not affected by assis-
ance being given at delivery in our study. This disagrees
ith our initial hypothesis and the observations made on

ther species (Alexander et al., 1988; Dwyer et al., 2001;
isher and Mellor, 2002).

Nonetheless, in our study, the low number of animals
nd high individual variation may  have masked any under-
ying effect. Large individual variation could result from
arious levels of difficulty in the group of assisted animals
s well as the potential presence of dams in the non-
ssisted group that may  have benefited from assistance.
aternal behaviour is not a trait used for genetic evalu-

tion and selection in dairy cattle, which might result in
arger variation in its expression. Additionally, in three of
he assisted births observed, the calf was moved in front of
he cow by the farm staff, potentially adding an additional
timulus to the dam and introducing a slight bias.

The presence of the calf was likely to be an important
otivator for the cows despite potential exhaustion and

ain. A longer time window when time allocation to the
are of the calf diminishes may  have helped finding dif-
erences in the maintenance of maternal behaviour after

 difficult calving. However, in sheep, the motivation of
he ewe to lick her lamb at birth, reflects her motiva-
ion to do so throughout her lactation (Pickup and Dwyer,
011).

In our study, cows from the selected line licked their
alves less than cows that were selected towards the UK
verage. This indicates that selection of cows towards

ilk production might have been unfavourable to the

xpression of this behaviour. Contrary to the literature
Edwards and Broom, 1982; Dwyer and Lawrence, 2000;
on Keyserlingk and Weary, 2007), we found that the
 Medicine 103 (2012) 248– 256

primiparae licked their calves more than the multiparae.
This might be an artefact from our study.

4.3. Behavioural indicators of postpartum pain in the
dams

Cows receiving assistance at delivery performed less
self-grooming than cows who  delivered naturally. Groom-
ing is an important behavioural trait in ruminants. A change
in that behaviour is often interpreted as an indicator of
pain or discomfort and therefore commonly used as a
behavioural measure of animal pain (Molony and Kent,
1997; Rutherford, 2002; Weary et al., 2006). Self-grooming
has previously been used as an indicator of postpartum pain
in cows (Kolkman et al., 2010) and was  found to decrease in
female rats following gynaecologic pain (Tong et al., 2006).
Thus, in our study, a decrease in self-grooming in the dys-
tocial dams could indicate more pain or discomfort than in
cows delivering naturally. However, contrary to our expec-
tations, there were no significant differences in any of the
other indicators which could have supported this finding.
We suggest that our study does not give enough evidence
to support higher pain levels in dystocial dams in the 3 h
postpartum.

The 3 h observation period might have been a limita-
tion in finding any differences between the groups and
a longer observation period investigating the recovery of
the dams might have been more suitable. However, in a
study comparing behavioural indicators of pain in beef
cows undergoing delivery by caesarean or per vaginam up
to 14 days postpartum, most of the differences were found
in the 24 h following delivery (Kolkman et al., 2010). This
suggests that studies focusing within a day after delivery
may  be more appropriate. A day long observation would
have been compromised by dams entering the milking herd
within 24 h of the birth. Additionally, we explored only
some of the behavioural indicators of pain and other indica-
tors could have shown differences. It is highly likely that the
worst of the pain was prior to the calf being expelled and
therefore levels of pain afterwards may  not differ between
assisted and non-assisted dams. For example, behavioural
differences have been found during stage 1 of parturition
in dystocial dams and were suggested to be related to early
expression of pain (Wehrend et al., 2006).

Finally, as for maternal behaviour, there was a large
individual variation in the expression of the behavioural
indicators of pain observed. This might reflect divergences
in the sensitivity to, and expression of, pain between the
dams as well as the potential variability of difficulty that
was  experienced over the previous stages of parturition. A
larger sample size would probably help in detecting any
differences.

5. Conclusion

Calving difficulty, as assessed through assistance pro-
vided at the time of delivery, resulted in lower vigour in

dairy calves. Low vigour is known to have a longer term
impact on the health and survival of the neonates. There-
fore, this raises concerns for the welfare of calves from a
difficult delivery. Contrary to our expectations, maternal
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behaviour was not altered and behavioural indicators of
pain did not indicate higher level of pains. However, there
was a high individual variation in the dams that might have
masked differences.
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