
Acta vet. scand. 1989, 30, 43-53. 

Epidemiological Studies of Piglet Diarrhoea in 
Intensively Managed Danish Sow Herds 
I. Pre-weaning diarrhoea 

By Birgitta Svensmark, Sven Erik Jorsa/, Knud Nielsen and Preben W1/leberg 

Departments oflnternal Med1cme and Forensic and State Veterinary Medicine, 
Royal Vetennary and Agricultural University, Copenhagen, Denmark. 

Introduction 

Svensmark, B., S. E. Jorsal, K. Nielsen and P. Willeberg: Epidemiological studies 
of piglet diarrhoea in intensively managed Danish sow herds. I. Pre-weaning diar
rhoea. Acta vet. scand. 1989, 30, 43-53. - The study compnsed 70,796 litters in 
104 sow herds, observed from 1976 through 1982. Weamng age decreased from 
approx. 42 days to approx. 30 days during the observation penod. Diseases and 
symptoms were recorded together with production parameters (feedmg, barn con
struction, economic returns etc.). The mean mcidence rate of pre-weaning diar
rhoea was 6.8 % of htters, with considerable mter-herd differences (incidence rates 
from 0 to approx. 50 %). There was a slight mcrease in incidence during the 
autunm (August through October). Incidence rates mcreased with htter size, with a 
peak incidence in litters of 11-13 piglets, and decreased with increasmg panty of 
the sow. There was a positive assoeiat1on between occurrence of arthritis and pre
weaning diarrhoea in the litters, and litters from sows with post parturient disease 
(MMA complex) had 1.8 times higher risk of getting diarrhoea than htters from 
healthy sows. No important differences among breeds were found. 
Small herds ( < 200 farrowings per year) had higher incidence rates than large 
herds (400-499 farrowings per year). Herds with a gilt proportion above 30 % had 
an incidence rate of 12.3 %, 1. e. nearly twice as high as the overall mean (6.8 %). 
There was a trend towards a higher mcidence rate m htters kept in traditional pens 
(1. e. large pens with sohd floor and loose sows) than m mtens1ve pens (1. e. small 
pens with slatted flooring and tethered sows). 
The overall pre-weanmg mortality rate was 16.2 % of pigs born, half of which was 
due to stillbirths (6.3 %) and overlaid piglets (2.2 %). In htters with pre-weanmg 
diarrhoea, the mortality rate was 19 %, compared to 13 % m htters without occur
rence of diarrhoea. This difference accounts for an excess loss of 0.6 piglets from 
birth to weaning in diarrhoeic vs. non-diarrhoeic litters. Piglets from litters with 
pre-weaning diarrhoea had reduced weight gain. Thus, on the average, they were 
2.2 days·older at 25 kg bodyweight and weighed 0.4 kg less at 30 days than piglets 
from non-diarrhoeic litters. Also, litters with pre-weaning diarrhoea had a sig
nificantly mcreased risk ofpost-weanmg diarrhoea. 
The present information forms a basis for definmg acceptable disease thresholds m 
sucklmg litters in mtensively managed herds. 

morbidity; mortality; nsk factors; post-natal penod; scours. 

Diarrhoeal disorders are among the most 
common causes of losses in swine herds, and 
several studies of morbidity and mortality 
from diarrhoea during the suckling period 

have been published from Scandinavia and 
elsewhere (Backstrom 1973, Nielsen et al. 
1976, S1mensen & Kar/berg 1980, Halgaard 
1981, English & Morrison 1984, Spicer et 
al. 1986). However, with the rapidly chang-
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management and other production parame
ters were recorded. 

Analyses 
From the above data, the following para
meters were estimated: 

Average weight of piglets at 30 days of 
age = average weight at weanmg x 30 
days/length of suckling period. 

Average age at 25 kg= 

Not significant (NS): p > 0.05 
*: 0.05 > p > 0.01 

**: 0.01 > p > 0.001 
***: 0.001 > p 

Production results measured as continuous 
variables were evaluated by means of mul
tiple regression analyses (GLM procedure), 
and the t-test was used to compare means 
using the above mentioned significance le
vels. 

( 
25 \ Results 

log weaning weight) x (age at sale - weaning age) Temporal variations 

( 
weight at sale ) 

log weaning weight 

Data were stored on magnetic tape at the 
computer at UNI-C, Lyngby, and were ac
cessed by terminal. All numerical analyses 
were made using SAS (Statzstical Analysis 
System) (l 982). 
The following disease parameters were cal
culated: 

Incidence rate (% of litters): Number of 
litters with diarrhoea recorded x l 00 I 
number of litters born. 
Mortality rate (% of piglets born): Num
ber of deaths x I 00 I number of piglets 
born. 
Case fatality rate (% of piglets with diar
rhoea): Number of piglets dying from 
diarrhoea x l 00 I number of piglets with 
diarrhoea. 

Corrections for possible confounding factors 
(herd effects, litter size, sow's parity a. o.) 
were made by indirect standardization as 
described by Lzlzenfeld & Lilienfeld (1980). 
Relative risk (R) was calculated as the ratio 
of incidence rates for exposed and non
exposed to factors possibly associated with 
diarrhoea. Chi-square analysis was used to 
test for differences in incidence rates. All 
tests had l degree of freedom and the fol
lowing levels of significance were used: 

Pre-weaning diarrhoea was observed in 
4,805 of the 70,796 litters, i.e. an overall 
incidence rate of 6,8 %. There were, how
ever, considerable differences among herds. 
As shown in Fig. 2, most of the herds had 
yearly incidence rates below 5 %, but in 
some herds up to 40-50 % of the litters born 
in a given year experienced pre-weaning 
diarrhoea. Accordingly, corrections were 
made for individual herd effects in most cal
culations reported below. 
There was little variation across the years 
1976-82. The lowest incidence was 5.4 % 
(1977), the highest was 7 .8 % (l 979). 
As shown in Fig. 3, the incidence rate was 
lowest in spring (March through May) and 
highest in late summer and autumn (August 
through October). Since the proportion of 
gilts' litters and the incidence rates of MMA 
complex also showed monthly variations, a 
correction for these 2 parameters was made. 
This eliminated the seasonal variation as 
regards the low incidence during spring, 
whereas the higher incidence during autumn 
remained. 

Sow/litter factors 
Parity of the sow. Litters from gilts had 
higher incidence rates than litters from older 
sows (Fig. 4 ). When adjusted for occurrence 
of MMA-complex (see below), the relative 
risk for litters from gilts was 1.4 as com-
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Table 1. Pre-weanmg diarrhoea and MMA-complex in the sow. 

Metritis/mast1tis 
m the sow 
No metritis/mast1tis 
Ill the SOW 

Litters 
at nsk 

7,104 

62,884 

Incidence 
rate% 

11.7 

6.2 

Relative nsk 

Crude Adjusted for 
panty 

1.9*** 1.8*** 

Table 2. Pre-weaning diarrhoea and htter size. 

Litter Litters with Litters 
size diarrhoea atnsk 

1-4 32 1,050 
5-7 306 5,606 
8-10 2,416 36,282 

11-13 1,909 25.654 
14-15 123 1,932 
16- 18 

size and parity of sow, the only significant 
finding was a low rate among litters of Land
race/Y orkshire crossings (LY). 
Litter size. An increasing incidence rate of 
pre-weaning diarrhoea was observed when 
the litter size increased up to 11-13 piglets 
(Table 2). Above this size, the incidence rate 
remained constant. 
Arthritis. Arthritis was recorded in 1,589 
litters. In these litters, the incidence of pre
weaning diarrhoea was 9.2 %, compared 
with 6. 7 o/o in 45,533 litters without arthritis 
(Table 3). The difference is significant (p < 
0.001). It was not possible from the data to 

269 

Incidence Relative 
rate% nsk 

3.1 0.5*** 
5.4 0.8*** 
6.7 1 
7.4 I.I*** 
6.4 LONS 
6.7 LONS 

ascertain, whether arthritis or diarrhoea was 
the primary condition or whether both de
pended on one or more common factors. 

Herd factors 
Herd size. Herd size was expressed as the 
number of farrowings per year. Small herds 
( < 200 farrowing/year) had an incidence 
rate of 8.8 %, whereas large herds (400-499 
farrowings/year) had an incidence rate of 
7. I %. A correction was made for differences 
in proportion of gilts, which was larger in 
small than in large herds. After this correc
tion, small herds still had the highest risk 
(Table 4). 

Table 3. Pre-weaning diarrhoea and arthntis. 

Relative nsk 

Adjusted Adjusted for 
Litters Incidence Crude for metnt1s/ 
atnsk rate% htter size masttt1s 

Arthntis 1,589 9.2 1.4*** 1.4*** 1.3*** 
Noarthntis 45,533 6.7 1 1 1 
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Table 8. Pre-weanmg diarrhoea and weight at 30 days of age and age at 
25 kg bodyweight. 

Weight at 30 days, kg Age at 25 kg, days 

With diarrhoea 
Without diarrhoea 

Difference 

I Based on t-test 

Un-
adjusted 

7.0 
7.4 

0.4***1 

2 Based on multiple regression 

1987). In the present study the incidence has 
been expressed as a "risk" rate, i. e. a pro
portion, which implies that all litters had 
been observed for an equally long pre
weaning period. Since this was clearly not 
the case, the actual difference in weaning age 
was adjusted for in the analysis by indirect 
standardization when considered important. 
A somewhat similar situation existed regard
ing litter size, since larger litters experience 
larger amounts of individual piglet time at 
risk of diarrhoea than small litters (Table 
2). 
Data from litters originating from different 
herds were initially pooled in the analyses of 
the effect of any particular factor, e. g. parity 
of sows. A more accurate result would re
quire a weighted mean of the effect observed 
in each of the herds. Weighting was, how
ever, not possible when evaluating unique 
herd factors such as age at weaning and size 
of herd and, consequently, stratification by 
individual herd was done only in breed com
parisons. Indirect standardization was other
wise used with regard to particularly rele
vant herd factors so that most of the likely 
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Adjusted for 
breed, htter Adjusted for 
size. metntts breed, litter 
mast1t1s and Un- size and age 

arthnt1s adJusted at weamng 

6.7 83.3 81.7 
7.1 80.8 79.5 

0.4***2 2.5•••1 2.2***2 

confounding effects have been removed in 
the results presented. 
The total mortality (i. e. pre-, peri- and 
post-natal deaths) in the 70,796 litters stu
died here was 16.2 % of pigs born, including 
6.3 % - i. e. 39 % of the overall mortality -
due to stillbirths. The remaining 9 .9 % co
vered all deaths among live-born piglets. Of 
this postnatal mortality, by far the most 
significant part occurred during the first 
week of life: 7 .1 % of the live-born piglets or 
70 % of the post-natal mortality rate (Table 
6). 
Earlier Scandinavian studies on piglet mor
tality and morbidity have dealt with smaller 
and more traditionally managed herds. Niel
sen et al. (l 974) in Denmark, Backstrom 
(l 973) in Sweden and Simensen & Kar/berg 
(1980) in Norway reported very similar 
mortality rates of 22-23 % in such herds. As 
in the present material, the vast majority of 
this mortality occurred in the first week after 
birth. Similar findings were reported from 
the UK (English & Morrison 1984) and Au
stralia (Spicer et al. 1986). Likewise, in a 
study of perinatal mortality, Bille et al. 
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(1974) found that about 60 % of the total 
pre-weaning loss occurred in the perinatal 
period. A mortality rate of 2 % observed by 
Spicer et al. ( 1986) were overlays - i. e. pig
lets crushed by the sow. This is similar to 
findings in the present material (2.2 %), 
whereas Bille et al. (1974) found appreciably 
more crushed piglets - 3.2 %. This difference 
is, undoubtedly, caused by the latter study 
comprising traditionally managed herds with 
loose sows and rather large farrowing pens 
with straw as bedding, compared with our 
study of tethered sows in small farrowing 
pens without bedding. 
The incidence of pre-weaning diarrhoea in 
the present litters was 6.8 %, which is lower 
than reported by Nielsen et al. (1974) and 
Backstrom (1973) - 19 and 17 %, respect
ively. This difference is very likely due to 
differences in the recording criteria for diar
rhoea, but also in herd sizes and manage
ment factors. Weaning age is one factor, 
others are hygiene level, design of farm 
buildings, climate control etc. Generally, 
intensively managed herds as studied here 
have a high level of hygiene, and the whole 
production system is under a close, con
tinuous control. E. g. frequent inspection of 
the animals is routine in most modem swine 
production units. Finally, the methods of re
cording vary among different investigations. 
In the present study, litters were marked 
down for diarrhoea only if more than 25 % 
of the piglets were scouring or if veterinary 
care was required. Other authors use dif
ferent criteria, thus Svendsen et al. (197 5), 
using deaths due to diarrhoea as parameter, 
found that 18 % of all litters suffered deaths 
losses due to diarrhoea, with an average loss 
of 1.5 piglets per litter due to diarrhoea. 
Factors affecting the incidence of diarrhoea 
during the suckling period were parity of 
sow, occurrence of MMA complex in the 
sow, litter size, herd size and gilt proportion 

in the herd. However, a considerable varia
tion among herds was evident, and some 
herds had an incidence of pre-weaning diar
rhoea of 40-50 % during parts of the obser
vation period (Fig. 2). The study was not 
designed to identify etiological agents, but 
probably such high incidences reflect the 
effect of infectious agents affecting the herd 
during a certain period. Svendsen et al. 
(1975) found that approx. 85 % of gastro
intestinal disorders in piglets could be ascri
bed to infectious agents, mainly E. coli. Part 
of the present material (26 herds) was 
screened for rotavirus infection which was 
demonstrated in 77 % of the herds. This and 
post-weaning diarrhoea will be discussed in 
subsequent papers (Svensmark et al. l 989a, 
b). 
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Gnse fra kuld med diarre 1 d1egivningsperioden 
havde nedsat tdva:kst. Grisene var saledes 2.2 
dage a:ldre ved 25 kg va:gt og vejede 0.4 kg mmdre 
ved 30 dages alder end gnse fra raske kuld. End
v1dere havde kuld med d1arre i d1egivningspeno-

den signifikant forh0jet ns1ko for d1arre i frava:n
ningsperioden. 
Na:rva:rende resultater kan danne basis for opstil
ling af gra:nser for acceptabelt sygdomsniveau 
blandt spa:dgnse i intensive produktionssystemer. 
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