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Abstract

Body condition scoring is a valuable tool for assessment of nutritional and health status in sheep 
herds. It can also be used to recognize consequences from disease. The study views the practical 
application of BCS and some body measurements in correlation to fecal egg count during natural 
infection with gastrointestinal nematodes in ewes. 
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Резюме

Оценката на телесното състояние (BCS) представлява важен метод за проследяване на хра-
нителния и здравния статус на овчите стада, който може да бъдe използван също за разпозна-
ване на последствията от заболяване. Настоящето проучване разглежда практическото използ-
ване на BCS и някои телесни измерения в корелация с изследването на брой паразитни яйца 
(FEC) по време на естествена инфекция с гастроинтестинални нематоди при овце майки. 

Ключови думи: оценката на телесното състояние (BCS), телесни измерения, овце майки, 
гастроинтестинални нематоди 

Introduction

Gastrointestinal nematodes of sheep present 
a serious concern for farmers worldwide. Fecal 
egg count (FEC) is the most widely used method 
to indicate the prevalence of infection and rates 
of pasture contamination (Bishop, 2009). How-

ever other traits such as body condition scoring 
(BCS) have been mentioned as a useful tool for 
clinical assessment of individual health. The sys-
tem describes the physical status by estimating 
the muscling and fat deposition in the loin area. 
It depends on skeletal size, breed and physi-
ological state rather than body weight (Kenyon 
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et al., 2014). According to Thompson and Meyer 
(1994) animals can be classified as obese (score 
5), fat (score 4), average (score 3), thin (score 2) 
and emaciated (score 1). Russel (1984) also rec-
ognizes an extremely emaciated state or score 
0. Condition can be changed due to inappropri-
ate husbandry, insufficient food intake or illness 
with gastrointestinal parasitism being one of the 
common causes.

Flocks often include several breeds with vary-
ing frame sizes, fleece cover and genetics, which 
makes it difficult to assess body reserves by vi-
sual inspection (Williams and Macdonald, 2018). 
Using BCS overcomes differences in body size 
and weight between individuals within a flock 
and between breeds (Russel, 1984).

There is a well-established positive relation-
ships between BCS and live weight (Kenyon et 
al., 2014). The increase in live weight required to 
raise ewe BCS by 1.0 unit varies in the majority 
of studies; however a linear relationship is ex-
pected.

Correlation between live weight and oth-
er body measurements is also well established 
(Afolayan et al., 2006; Sabbioni et al., 2020). 
These can be taken using a meter and include the 
following: height at withers (the distance from 
the top of the withers to the ground) , height at 
hips (the distance from the top of the hips to the 
ground), length (the distance between the point 
of the shoulder corresponding to the outer and 
central tuberosity of the left humerus to the left 
tuber ischii; the distance along the media line 
from the anterior edge of the spinous process on 
the first thoracic vertebra to the posterior edge of 
the tuber ischii according to Kiyanzad (2004), 
and girth (the body circumference immediately 
posterior to the front leg). 

From all body measurements live weight is 
the most variable, while body dimensional traits 
(height, length, girth) remain constant within a 
homogeneous group. The highest correlation co-
efficient is found between chest girth and body 
weight (Afolayan et al., 2006).

The aim of this study is to demonstrate or ex-
clude correlation between BCS, body measure-
ments and FEC during natural infection with 
gastrointestinal nematodes.

Materials and methods

Experimental animals comprise of 25 ewes 
from milk breeds (predominantly assaf crosses 
with local breeds and a few awassi crosses) from 
the Thracian valley, Haskovo region in Bulgaria. 
Data was taken in February 2021 during the peri-
parturient period and May 2021 during the ac-
tive grazing season. Assessment of BCS follows 
the categories given by Thompson and Meyer 
(1994). Body measurements include height at 
withers, length from the central tuberosity of the 
left humerus to the left tuber ischii (oblique body 
length) and girth (Andreev et al., 1993; Kurten-
kov, 2011). These were compared to results from 
FEC. For the purpose of this article FEC in egg 
per gram (EPG) is described as low (up to 250 
EPG), medium (250–750 EPG) and high (above 
750 EPG). 

Statistical analysis is conducted by Microsoft 
Excel 2016. Mean values in standard deviation 
(X ± SD), correlation coefficient by the COR-
REL function and significance value (р < 0.05) 
have been calculated.

Deworming was performed in August 2020 
with  levamisole/oxiclosanide oral suspension 
and later in December 2020 with ivermectin 
subcutaneously. No treatment was performed 
during the test period.

Due to the warm weather the pasture season 
began early in March 2021.

Results and discussion

Body measurements of ewes were obtained 
during the periparturient period in February 
2021. On the basis of body length, height at with-
ers and girth, the stretch and compactivity in-
dexes were calculated. The stretch index is equal 
to body length divided to the height at withers 
and multiplied by 100; the compactivity index is 
equal to the hearth girth divided by the oblique 
body length (Andreev et al., 1993; Kurtenkov, 
2011). Body measurements reflect the similari-
ties between animals in the herd which can be an 
indicator for the quality of husbandry, food in-
take and overall health status. Slight differences 
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are mostly due to the mixed breed structure of 
the population.

Body condition scoring was estimated in Feb-
ruary during the periparturient period and May 
2021 when sheep are already on the pasture. 

The mean BCS in February was 2.6 ± 0.28. 
There were two animals with BCS 2 (№ 1 and 
4), seven with BCS 3 (№ 3, 8, 11, 17, 18, 21, 22) 
and the rest with BCS 2.5. Mean values for May 
are similar: BCS 2.58 ± 0.27. There are two 
individuals with BCS 2 (№ 9 and 20) and six 

with BCS 3 (№ 3, 8, 11, 18, 21, 22). The p value 
between the two measurements equals 0.07 (p 
above 0.05), which indicates low level of statisti-
cal significance.

There are several animals that show changes 
in their BCS. Results have increased in sheep № 
1 and 4 (from 2 to 2.5) and decreased in sheep 
№ 9 and 20 (from 2.5 to 2) and № 17 (from 3 to 
2.5). A tendency toward low BCSs in a herd may 
be indicative of inadequate nutrition or manage-
ment-related diseases such as internal parasitism 

Table 1. Body measurements of ewes during the periparturient period

Body measurements Body length 
(oblique) Height at withers Hearth girth Stretch Index Compactivity

Index
MEAN 62.92 72.12 94.24 87.56 1.5
± SD 5.13 4.55 5.32 8.04 0.12
MIN / MAX 57 / 80 58 / 80 83 / 106 75 / 103 1.26 / 1.72
1 66 66 87 100 1.32
2 66 71 97 93 1.47
3 72 77 99 94 1.38
4 62 73 89 85 1.44
5 63 69 83 91 1.32
6 60 80 100 76 1.67
7 70 70 88 100 1.26
8 80 77 106 103 1.33
9 60 72 90 83 1.5
10 61 73 89 84 1.46
11 59 74 97 80 1.64
12 58 77 91 75 1.57
13 57 69 96 83 1.68
14 67 68 99 99 1.48
15 57 74 98 77 1.72
16 63 78 90 81 1.43
17 61 78 97 78 1.59
18 64 71 101 90 1.58
19 60 70 87 86 1.45
20 58 58 97 100 1.67
21 62 72 98 86 1.58
22 59 68 96 87 1.63
23 65 72 92 90 1.42
24 63 74 96 85 1.52
25 60 72 93 83 1.55
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(El-Ashram et al., 2017). On the other hand poor 
body condition is associated with decreased im-
munity and predisposition to disease as it greatly 
increases susceptibility to and severity of infec-
tions (França et al., 2018). Defects in both the 
innate and adaptive pathways of the immune 
response have been consistently demonstrated 
in undernourished individuals (Bourke et al., 
2016). 

Results from FEC are represented in the next 
table and will be discussed together with chang-
es in BCS.

There are several animals that show constant-
ly high FEC: № 9, 10, 20. Among these the BCS 
of sheep № 9 and 20 is decreased from 2.5 to 2, 
while BCS of № 10 remains constant (2.5). In 
sheep № 17 FEC has changed from high to me-
dium; however BCS has worsened from 3 to 2.5. 
In sheep № 1 the FEC is high in February, but 
low in May; BCS has also been improved from 
2 to 2.5. 

Animals that show constantly low FEC in-
clude № 3, 4, 12, 13, 24 with BCS equal to 2.5 
(except № 3 with BCS 3 and № 4 with BCS from 
2 to 2.5). Most other individuals from the experi-
mental group are also estimated as BCS 2.5.

Table 2. BCS of ewes in February and May 2021
BCS February May
MEAN 2.6 2.58
± SD 0.28 0.27
MIN / MAX 2 / 3 2 / 3
1 2 2.5
2 2.5 2.5
3 3 3
4 2 2.5
5 2.5 2.5
6 2.5 2.5
7 2.5 2.5
8 3 3
9 2.5 2
10 2.5 2.5
11 3 3
12 2.5 2.5
13 2.5 2.5
14 2.5 2.5
15 2.5 2.5
16 2.5 2.5
17 3 2.5
18 3 3
19 2.5 2.5
20 2.5 2
21 3 3
22 3 3
23 2.5 2.5
24 2.5 2.5
25 2.5 2.5

Table 3. FEC of ewes in February and May
FEC February May
1 High Low
2 High Low
3 Low Low
4 Low Low
5 High Medium
6 Medium Low
7 Medium Low
8 Medium Low
9 High High
10 High High
11 Medium Low
12 Low Low
13 Low Low
14 Medium Low
15 Medium Medium
16 High Low
17 High Medium
18 Medium Low
19 High Medium
20 High High
21 Low Medium
22 Medium Medium
23 Medium Low
24 Low Low
25 Medium Medium
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BCS in lactating ewes is expected to be low-
er due to the negative energy balance and fat 
mobilization for milk production (Marques et 
al., 2018). Therefore values around 2.5 can be 
judged as normal for the specific physiological 
state. Furthermore the period coincides with the 
expected rise in FEC or the so called peripartu-
rient rise (Gibbs, 1986; Chaney, 2012). Decrease 
in BCS is observed in animals with constantly 
high FEC which accounts for the good reliability 
of this method during naturally occurring GIN 
infection (Calvete et al., 2020; Soto-Barrientos 
et al., 2018).

The correlation coefficient between FEC and 
BCS in this study is – 0.07 in February and – 0.61 
in May. The dynamics between the two variables 
is negative in nature and it is better pronounced 
in the second measurement. According to the au-
thors BCS remains a useful tool in animal hus-
bandry and should be introduced as a routine 
practice in sheep herds especially for the assess-
ment of common health problems such as gastro-
intestinal parasitism.

Changes in BCS and the correlation to FEC 
were investigated by Seyoum et al. (2018). An-
imals in poor body condition developed worse 
clinical signs than individuals in moderate and 
good body condition. Sheep with better scores 
showed the lowest mean FEC value.

It was suggested that BCS together with FEC 
can be implemented as indicators for targeted 
selective treatment (TST). Deworming of ewes 
with BCS lower than 3 was recommended ap-
proximately five weeks before mating and lamb-
ing. In case the flock mean strongyle FEC during 
the pre-lambing period is lower than 200 EPG, 
treatment may be postponed as the proportion 

of ewes with individual FEC  >  400 EPG is ex-
pected to be very low (Calvete et al., 2020).

Drenching ewes on the basis of low BCS al-
lows for increased production and reduces the 
risk of developing anthelmintic resistance (John-
son, 2012). Adult sheep of good body condition 
should be able to withstand parasite burdens and 
act as a source of worms in refugia.

BCS as correlated to FEC is also proposed as 
a potential selection criteria of sheep resistant to 
gastrointestinal nematodes (Idika et al., 2012).

To complement the study the correlation co-
efficient between body measurements and the 
other two variables – BCS and FEC was calcu-
lated. The relation is positive between BCS and 
body length (oblique), height at withers, hearth 
girth and the compactivity index. It is best pro-
nounced between BCS and hearth girth. The 
relation to FEC is negative and again the value 
is highest in the case of hearth girth. Therefore 
the latter parameter seems to be most valuable 
in practical terms. The circumference of the tho-
rax is easy to measure and may supplement the 
estimation by BCS as well as the assessment of 
FEC results. 

Conclusions

The study was able to demonstrate the value 
of BCS as an indicator of body structure as well 
as health status. It is well correlated to FEC and 
can be used to predict the level of gastrointesti-
nal nematode infection especially in individuals 
with constantly high EPG. Another promising 
parameter can be the hearth girth. The applica-

Table 4. Correlation coefficient: body measurements to BCS and FEC
Body  
measurements

Body length 
(oblique) Height at withers Hearth girth Stretch Index Compactivity 

Index
BCS 0.2 0.27 0.62 - 0.04 0.25
FEC - 0.1 - 0.11 - 0.33 - 0.004 - 0.15
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tion of several variables allows for better clinical 
assessment.
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