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DISCUSSION & CONCLUSIONS

 The body temperature is a very useful tool to take the decision to follow the pregnant bitch during the night or not. If body temperature is ≤37.1°C, the 
probability of whelping onset in the following 24 hours is high. A close monitoring of the bitch in this case is recommended. 

 The influence of breed on rectal temperature and on whelping prediction remain to determined. 
 The association of different methods of whelping prediction, like for example body temperature and progesterone assay, could improve the prediction 

values. 

INTRODUCTION

Rectal temperature is considered in bitches as a non-invasive tool to detect whelping onset. Although a drop was observed approximately
24 hours before whelping, the predictive value of body temperature to detect the onset of whelping has been poorly investigated.
The aim of this study was (i) to evaluate factors influencing body temperature before whelping, (ii) to evaluate predictive value of rectal
temperature variation and its threshold to determine parturition onset.
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• Linear mixed model (MIXED procedure) was performed to identify variables affecting body temperature
• Receiver operating characteristic (ROC) curves were drawn to define the best cut-off values for high and 

low probability of parturition

Rectal temperature

Age
years

Season
Spring; summer; 

fall; winter

Litter size
Total number of 

puppies

Moment 
during the day

Morning; Mid day;
Evening

Time before 
parturition

[0-24h]; ]24-48h]; ….; 
]168-192h]

Bitch ID*Year
2009  2017

* Factor included in the model as a random term

With fresh semen Parturition = expulsion 
of the first puppy

According to blood 
progesterone 
concentration 

3 times per day:
at 8 am, 2 pm and 6 pm

83 Labrador bitches
206 gestations

1 breeding kennel
From 2009 to 2017

Table 1. Variables affecting body temperature 
in pregnant bitches according to linear mixed 

model result.  

AUC=0.82 
Sensibility=80.0% 
Specificity=75.6%

Positive predictive value=76.7 %
Negative predictive value=79.1 %

Best cutoff value to predict
whelping in the following 24h 

37.1°C

3699 rectal temperatures
Mean number of measurements per gestation: 

18; min=5; max=32

Only the time before parturition 
had a clinical impact on body 

temperature based on the Effect Size Index (Table 1).

Fig.1. Median rectal temperature depending on 
time before parturition in 206 bitches.  

Fig.2. Definition of the best-cut off 
value of temperature for the 

prediction of whelping (ROC curve)
78% (161/206) of bitches with 

temperature ≤ 37.1°C whelped
in the following 24h

14% (28/206) of bitches

presented at least ones
temperature ≤ 37.1°C between
2 and 7 days before whelping

Rectal Temperature (°C)

Hours before whelping

Evaluated parameter P-value Mean ± SD [°C]

Time before parturition <0.001 >48h: 37.7 ± 0.3 24-48h: 37.6 ± 0.3 <24h: 37.2 ± 0.4

Moment during the day < 0.001 8am: 37.6 ± 0.4 2pm: 37.5 ± 0.4 6pm: 37.6 ± 0.4

Year <0.001 ≤2012: 37.6 ± 0.4 >2012: 37.5 ± 0.4

Age of the dam 0.025 <3y: 37.6 ± 0.4 3-7y: 37.6 ± 0.4 >7y: 37.5 ± 0.4

Season 0.025 Summer: 37.6 ± 0.4 Others: 37.6 ± 0.4

Litter size 0.16 <7: 37.6 ± 0.4 7-10: 37.6 ± 0.4 >10: 37.5 ± 0.4
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