
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/235379091

Smallholder pig production: Prevalence and risk factors of ectoparasites

Article  in  Veterinary Parasitology · January 2013

DOI: 10.1016/j.vetpar.2012.12.058 · Source: PubMed

CITATIONS

9
READS

517

3 authors:

Some of the authors of this publication are also working on these related projects:

Securing rural Livelihood through Improved smallholder Pig production In Mozambique and Tanzania (SLIPP Project) View project

MSc. Research View project

Uffe Christian Braae

Novo Nordisk

53 PUBLICATIONS   553 CITATIONS   

SEE PROFILE

Helena A Ngowi

Sokoine University of Agriculture (SUA)

49 PUBLICATIONS   1,226 CITATIONS   

SEE PROFILE

Maria Johansen

University of Copenhagen

196 PUBLICATIONS   3,912 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Uffe Christian Braae on 07 November 2018.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/235379091_Smallholder_pig_production_Prevalence_and_risk_factors_of_ectoparasites?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/235379091_Smallholder_pig_production_Prevalence_and_risk_factors_of_ectoparasites?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Securing-rural-Livelihood-through-Improved-smallholder-Pig-production-In-Mozambique-and-Tanzania-SLIPP-Project?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/MSc-Research-28?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Uffe-Braae?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Uffe-Braae?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Novo_Nordisk?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Uffe-Braae?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Helena-Ngowi?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Helena-Ngowi?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Sokoine-University-of-Agriculture-SUA?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Helena-Ngowi?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Johansen-2?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Johansen-2?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/University_of_Copenhagen?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Maria-Johansen-2?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Uffe-Braae?enrichId=rgreq-c95dbad2b51ff5ae7a36524d868f46cd-XXX&enrichSource=Y292ZXJQYWdlOzIzNTM3OTA5MTtBUzo2OTAzNDUwNzEzNjIwNTBAMTU0MTYwMjQ5OTg5OA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


S

S
o

U
a

C
b

a

A
R
R
2
A

K
E
P
R
P
S
T

1

p
c
a
t

o
a
1

0
h

Veterinary Parasitology 196 (2013) 241– 244

Contents lists available at SciVerse ScienceDirect

Veterinary  Parasitology

jo u r nal homep age: www.elsev ier .com/ locate /vetpar

hort  communication

mallholder  pig  production:  Prevalence  and  risk  factors
f  ectoparasites

.C.  Braaea,∗,  H.A.  Ngowib,  M.V.  Johansena

Section for Parasitology, Health and Development, Department of Veterinary Disease Biology, Faculty of Health and Medical Sciences, University of
openhagen, Denmark
Department of Veterinary Medicine and Public Health, Faculty of Veterinary Medicine, Sokoine University of Agriculture, Morogoro, Tanzania

 r  t  i c  l  e  i  n  f  o

rticle history:
eceived 10 August 2012
eceived in revised form
5 December 2012
ccepted 26 December 2012

eywords:
ctoparasites
revalence
isk factors
igs
mallholder
anzania

a  b  s  t  r  a  c  t

A cross-sectional  study  was  carried  out in the Mbeya  Region,  Tanzania,  with  the  aim  of
describing  the  distribution  and diversity  of  ectoparasites  on  pigs,  within  confinement
and  free-range  production  systems  of smallholder  farms. A total  of 128 farms  were  sur-
veyed,  with  96  practising  confinement  and  32 practising  free-range  production  systems.
The  prevalence  of ectoparasites  on  pigs  within  confinement  and  free-range  production  sys-
tems was  24%  and 84%,  respectively.  Logistic  regression  analyses  revealed  that keeping  pigs
in a free-range  system  and  the  presence  of  neighbouring  pigs  were  risk  factors  for ectopara-
sites.  Within  the  confinement  system,  contact  with  neighbouring  pigs  and the  time  interval
(in months)  since  last  ectoparasitic  treatment  were  additionally  identified  as  risk  factors.
The prevalence  of Haematopinus  suis  was  20% in  confined  pigs  and  63%  among  free-range
pigs.  Free-ranging  of  pigs  and  presence  of  neighbouring  pigs  were  also  identified  as  risk
factors  for the  presence  of  lice.  Three  species  of fleas  were  identified;  Tunga  penetrans,
Echidnophaga  gallinacea  and  Ctenocephalides  canis.  The  prevalence  of  fleas  was  5% and  13%
within  confined  and  free-range,  respectively.  Two  pigs (2%)  were  found  infested  with  Sar-
coptes scabiei  var.  suis.  Ticks  found  belonged  to four genera;  Amblyomma  spp., Rhipicephalus

spp.,  Haemaphysalis  spp.,  and  Boophilus  spp.  The  prevalence  of  hard  ticks  among  the  free-
range  pigs  was  50%.  Ectoparasites  were  more  prevalent  in  the  free-range  system  although
highly  prevalent  within  both  production  systems.  Keeping  pigs  in a free-range  system  and
contact  with  neighbouring  pigs  were  main  risk  factors  for  the presence  of  ectoparasites.

ighly  e
Confinement  was  h

. Introduction

Pig production in sub-Saharan Africa has been ham-
ered by diseases such as African swine fever (ASF) and

ysticercosis (Penrith, 2009; Phiri et al., 2003). However,

 recent study of smallholder farmers from Kenya men-
ioned certain diseases as the most important constraint
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pment, Department of Veterinary Disease Biology, Faculty of Health
nd Medical Sciences, University of Copenhagen, Thorvaldsensvej 57, DK-
870 Frederiksberg C, Denmark. Tel.: +45 35331411.

E-mail address: braae@sund.ku.dk (U.C. Braae).
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ffective  as a preventive  tool  against  hard  ticks.
© 2013 Elsevier B.V. All rights reserved.

for sub-Saharan pig production, with ectoparasites being
the most important based on clinical descriptions (Kagira
et al., 2010). The aim of the present study was therefore
to determine the distribution and diversity of ectopara-
sites, and identify risk factors for the presence of these on
pigs, within confined and free-range production systems of
smallholder farms.

2. Materials and methods
2.1. Study area

The study was  carried out in Mbeya Region, Tanzania, in
Mbeya Rural and Mbozi districts located between latitudes

dx.doi.org/10.1016/j.vetpar.2012.12.058
http://www.sciencedirect.com/science/journal/03044017
http://www.elsevier.com/locate/vetpar
mailto:braae@sund.ku.dk
dx.doi.org/10.1016/j.vetpar.2012.12.058


242 U.C. Braae et al. / Veterinary Parasitology 196 (2013) 241– 244

Table 1
Prevalence [95% confidence interval] of ectoparasites, Haematopinus suis, Sarcoptes scabiei var. suis, hard ticks and fleas from both confinement and free-range
production systems in Mbeya Region, Tanzania.

Parasite Prevalence (%)

Confinement system (Mbeya Rural) Free-range system (Mbozi) Both systems
(n  = 96) (n = 32) (n = 128)

Ectoparasitesa 24 [15–33] 84 [71–97] 39 [30–48]
H.  suis 20 [12–28] 63 [45–78] 30 [22–39]
Hard ticks 1 [0–3]b 50 [32–68] 13 [7–19]
Fleas  5 [1–10] 13 [7–24] 7 [3–12]
S.  scabiei 2 [0–5]b 0 2 [0–4]b

s were m
Sample size = n.
a Ectoparasites (H. suis, S. scabiei var. suis, hard ticks and fleas).
b Zero not included in the 95% confidence interval because observation

8◦14′ and 9◦24′S, and longitudes 32◦04′ and 33◦49′E. Mbeya
Region has a subtropical climate with bimodal rainfall from
approximately October to December and March to May.
Both districts are rural areas with pig production almost
exclusively on a smallholder level.

2.2. Study design and sample size

A cross-sectional study was carried out in the dry sea-
son from May  to August 2011 after an outbreak of African
swine fever, during which farmers reported having lost or
slaughtered most of their pigs. In total, 128 pigs were sam-
pled, 96 from smallholder farmers practising confinement
located in 24 villages in Mbeya Rural district and 32 from
farmers practising free-range in 7 villages in Mbozi dis-
trict. Four farmers from each of the 24 villages in Mbeya
Rural district were identified using the ‘snowball’ method
(Sikasunge et al., 2007). All farmers practising free-range
within the 7 villages of Mbozi district were included in the
study. One pig was randomly selected from each farm if
farmers were keeping more than one pig.

2.3. Data collection

Structured questionnaire interviews of key farm infor-
mants were carried out to explore farm variables such as
level of confinement, ectoparasitic treatment history, per-
ception on current disease status, disease history, and pig
husbandry practices. Interviews were conducted by the
same interviewer in Swahili or translated to local tribal
language when necessary. The presence or contact with
neighbouring pigs was not investigated by observation, but
relied on the farmers’ statements given in the question-
naire.

Pigs were manually restrained using a pig snare and
thorough full body visual inspection performed. Ectopar-
asites were counted and specimens were collected for
further identification. Skin scrapings for mite detection
were performed, with a scraping spoon, inside the pinna
of both ears, until traces of blood could be seen.

2.4. Parasitological examination
Collected ectoparasites were microscopically examined
(40×) and identified to nearest possible taxa according to
listed keys (Okello-Onen et al., 1999; Sonenshine, 1993).
ade.

Skin scrapings were examined for S. scabiei var. suis with
a modified floatation fluid (saturated NaCl added 25% glu-
cose, 1.225�) as previously described by Kambarage et al.
(1990).

2.5. Statistical analyses

Data were analysed using STATA® (Statistical soft-
ware: version 11; Stata Corporation, College Station, USA).
Prevalence data were analysed using either Fisher’s exact
test or the �2-test. Logistic regression models were used
to compute odds ratios (OR) to identify risk factors for
the presence of ectoparasites or H. suis as dichotomous
dependent variables. Logistic regression models were also
used to explore the risk factors for the presence of ectopar-
asites or lice on pigs within the confinement production
system only.

3. Results

The overall prevalence of ectoparasites within both pro-
duction systems was 39% [30–48] and consisted of lice, hard
ticks, fleas, and mites (Table 1). The prevalence of ectopar-
asites within the confinement production system and the
free-range production system was 24% [15–33] and 84%
[71–91], respectively, with a significant difference between
the two  (p < 0.001, �2-test). The logistic regression model
for the presence of ectoparasites in regards to the two types
of production systems identified free-range (p < 0.001,
OR = 17.9 [4.0–76.1]) and the presence of neighbouring pigs
(p = 0.018, OR = 4.33 [1.29–14.57]) as risk factors. Contact
with neighbouring pigs (p = 0.031, OR = 4.15 [1.14–15.1])
and the time interval (in months) since last ectoparasitic
treatment (p = 0.030, OR = 1.17 [1.02–1.35]) were identified
as risk factors within the confinement system.

The prevalence of lice was 20% [12–28] within the
confinement production system and 63% [45–78] in the
free-range system, with an overall prevalence of 30%
[22–39] among the two  systems (Table 1). Free-ranging
of pigs (p = 0.003, OR = 7.7 [2.0–30.0]) and the presence
of neighbouring pigs (p = 0.002, OR = 8.1 [2.2–30.6]) were
found as risk factors. Within the confinement production

system contact with neighbouring pigs was  identified as a
risk factor for the presence of lice (OR = 4.68 [1.17–18.68]).

The prevalence of hard ticks among free-range pigs was
50% (Table 1). All hard ticks were found on the abdomen,
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etween the legs, or around the neck and ears. The hard
ick burden was  1–13 with a mean of five ticks per infested
ig (n = 17). Hard ticks found belonged to four genera;
mblyomma spp., Rhipicephalus spp., Haemaphysalis spp.,
nd Boophilus spp. No hard ticks were found within the
onfinement system.

The prevalence of fleas within the confinement produc-
ion system and the free-range production system was  5%
nd 13%, respectively (Table 1). There was no significant
ifference (p = 0.226, Fisher’s exact test) between the two
ystems when analysed as a dichotomous dependent vari-
ble. Three species of fleas were identified as T. penetrans,
. gallinacea,  and C. canis.

S. scabiei var. suis were detected in the ear scrapings of
wo pigs from the same village among the confined pigs in

beya Rural district yielding a prevalence of 2% (Table 1).
oth pigs had been treated 2 months prior, one with a
ubcutaneous injection of ivermectin (1%), the other with
n acaricidal spray (amitraz 12.5%). The majority of farm-
rs (70%) had treated their pigs, commonly with injectable
vermectin, within the last ten months of the study. No S.
cabiei var. suis were recovered from free-ranged pigs.

. Discussion

The predominate ectoparasites were lice, hard ticks, and
eas, while S. scabiei var. suis was only found on two farms
ithin the confinement production system. Hard ticks
ere found to be highly prevalent on free-range pigs, but

ompletely absent on pigs from confinement systems. Pres-
nce of neighbouring pigs and free-ranging of pigs were
dentified as risk factors for the presence of ectoparasites
nd lice. Under the confinement system the time interval
ince last ectoparasitic treatment was identified as a risk
actor for ectoparasites, and contact with neighbouring pigs
as identified as a risk factor for both ectoparasites and lice.

The prevalence of ectoparasites and lice was  signif-
cantly different between production systems although
ighly prevalent in both. The prevalence of ectoparasites
nd lice among the free-range pigs was similar to a previ-
us report of free-range pigs in Ghana (Permin et al., 1999).
n regards to the confined pigs, no relevant comparison

ith previous studies was possible in terms of prevalence,
ince no prevalence data exist on the smallholder level
or confined pigs. Keeping pigs in a free-range system and
he presence of neighbours keeping pigs were identified
s risk factors for the presence of ectoparasites and lice.
or the confinement production system only, contact with
eighbouring pigs was identified as a risk factor. This is
upported by pigs’ gregarious nature and the transmission
haracteristics of the majority of ectoparasites which are
ontact dependent, and in concordance with the difference
n prevalence between the two production systems and
ree-range as a risk factor. The association of contact with
eighbouring pigs and the presence of lice, support the gen-
ral understanding that no vectors exist to transmit lice. In
omparison, studies from modern production systems have

hown pasturing of pigs as a risk factor for lice (Damriyasa
t al., 2004; Wooten-Saadi et al., 1987). This could relate
o free-range in terms of possible contact with other pigs,
omestic or feral. In terms of the confined pigs, the time
ology 196 (2013) 241– 244 243

interval (in months) since last ectoparasitic treatment was
additionally identified as a risk factor for ectoparasites
only. When comparing results on ectoparasites, based on
the time interval of last ectoparasitic treatment variable,
it indicates that parasitic treatments are more effective
within the confinement system compared to the free-range
system. In regards to lice, the time interval (in months)
since last ectoparasitic treatment could not be associated
as a risk. However, this may  be explained by the fact that
all farmers who  treated their pigs, did so once a year. Since
pharmaceuticals products such as ivermectin, which were
commonly used in the current study area, are ineffective
against lice eggs, treatment is inefficient at breaking the
life cycle of lice when administrated only once (Scott and
McKellar, 1992).

This study showed that confinement is highly effective
as a preventive tool against hard ticks. Although, the two
production systems were located in different areas, it is
unlikely that hard ticks were absent from the environment
in Mbeya Rural district based on the biology and habitat
preference of hard ticks (Anderson and Magnarelli, 2008).
The burden of hard ticks among the free-ranged pigs in
Mbozi district was relatively low. Because of the short dura-
tion (1–2 weeks) a hard tick parasitizes its host, and the
possible seasonal variations in the distribution, large vari-
ations in prevalence and parasite burden might be present
throughout the year. Three out of the four genera of hard
ticks found in the current study have been reported on
free-ranged pigs in Ghana (Permin et al., 1999).

Fleas were quantitatively estimated on each individ-
ual pig. However, because of fleas’ mobility and tendency
to leave the host when disturbed, the data on the pres-
ence of fleas were analysed binomially to increase the
validity. Therefore, the prevalence reported in this study
is suspected to be an underestimation of the true preva-
lence. There was  no difference between the two production
systems which can also be subscribed to fleas’ mobility,
although pigs were confined in one system, they were out-
side with relative short distance to other free-roaming ani-
mals and suitable environment for flea larvae development.

Although only two pigs were found positive for S. scabiei
var. suis by skin scraping, the low sensitivity of the diag-
nostic test must be considered as an important limitation.
Skin scraping is the only diagnostic test available with 100%
specificity for S. scabiei,  but the sensitivity is low (Gutierrez
et al., 1996; Hollanders et al., 1995; Kambarage, 1991). The
absence of S. scabiei var. suis within the free-range system
is in contrast to a study from Ghana where S. scabiei var.
suis was  found highly prevalent based on clinical signs and
mite recovery (Permin et al., 1999). The low prevalence of S.
scabiei var. suis could be explained by the use of ivermectin.
The majority of farmers had treated their pigs within the
last ten months. Treatment, especially subcutaneous injec-
tion of ivermectin, also as a single injection, has proved
to be very effective, against sarcoptic mites (Ohba et al.,
1989). The low prevalence of S. scabiei var. suis found was
in concordance with the farmers’ own  reports of current

Sarcoptic mange problems.

Differences observed in this study could be ascribed
from sample size disparity or discrepancies between the
two districts. It was  not possible to compare the free-range
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and confinement production systems within the same dis-
trict, because farmers primarily adhere to local district laws
on confinement.

In conclusion, ectoparasites were highly prevalent
within both production systems, although more in the
free-range production system. Keeping pigs in confinement
production systems is an effective preventive tool against
hard ticks and lowers the risk of ectoparasitic infestations
even at the smallholder level. Farmers should be encour-
aged to practise confinement, thereby minimising the risk
of ectoparasitic infestations.
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