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Low levels of chicken body louse 
(Menacanthus stramineus) infestations affect 
chicken welfare in a cage‑free housing system
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Abstract 

Background  The chicken body louse is an obligate ectoparasite of domestic chickens. Chicken body lice feed 
on feathers, and infestation with this louse is linked to decreases in egg production, hen weight, and feed conversion 
efficiency. However, it is unknown how chicken body lice impact egg-laying chickens in cage-free environments. 
Welfare and behavior metrics were collected from flocks of egg-laying chickens either infested with chicken body lice 
or left uninfested.

Methods  In two trials, two flocks of cage-free commercial egg-laying chickens were infested with chicken body 
lice or maintained as uninfested controls. At three timepoints, behavior and welfare of all chickens was measured. 
On-animal sensors were used to quantify pecking, preening, and dustbathing behavior. Other animal-based welfare 
metrics included recording comb wounds and skin lesions.

Results  Birds infested with chicken body lice exhibited significantly more preening behaviors than uninfested birds, 
even at low louse levels. Moderate or severe skin lesions were detected on birds that were moderately infested 
with chicken body lice while skin lesions were never detected on uninfested birds.

Conclusions  The welfare of chickens was impacted by the chicken body louse, a chewing louse that primarily 
feather feeds. Evidence of skin lesions on infested birds suggests that lice may cause more damage to birds than pre-
viously thought, and further evaluation of louse economic damage is necessary.
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Background
Commercial egg production in the USA is changing due 
to increasing animal welfare concerns. Just a decade ago, 
over 95% of egg-layers in the USA were housed in wire 
cages [1]. In response to legislation and animal welfare 

interests, there has been a substantial increase in the use 
of cage-free, free-range, or pasture-raised (“open-envi-
ronment”) facilities for egg production [2–5]. Further-
more, noncommercial or “backyard” poultry production 
is increasing [6, 7], with these birds typically housed in 
cage-free facilities.

One concern with housing birds in cage-free envi-
ronments is the increased potential for infestation by 
ectoparasites resulting from the greater exposure of 
birds to feces, contaminated soil, and wild birds or other 
animals compared with chickens housed in cages [1]. 
Therefore, housing changes will likely affect the diver-
sity and prevalence of ectoparasites found in these 
flocks. Evidence of this change has been documented in 
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non-commercial flocks in California, Idaho, Oregon, and 
Washington [8, 9], with greater ectoparasite diversity in 
backyard chicken flocks relative to commercial caged-
chicken flocks [8]. The chicken body louse Menacanthus 
stramineus (Nitzsch) (Psocodea: Menoponidae) is the 
most common louse species on commercial and back-
yard poultry [8–10].

The chicken body louse is an obligate ectoparasite 
found on chickens and related poultry. These lice com-
plete their entire 2–3-week life cycle on their chicken 
host [11], feeding on feathers and occasionally blood 
[12]. Chicken body louse infestations have been linked 
to decreased hen weight, egg production, and feed con-
version [13]. However, few studies have investigated the 
effects lice have on chicken behavior or welfare in non-
cage systems (e.g., [14, 15]). A limitation of these inten-
sive behavior studies is the time investment required, as 
behavior studies often rely on the use of video recording 
and/or direct observation. This severely limits the num-
ber of animals that can be examined as well as the obser-
vation period for each animal, and it can be especially 
difficult to observe chicken behaviors associated with 
illness or disease, as sick birds are more prone to hiding 
these behaviors [16].

The use of technology, such as on-animal sensors, can 
increase the number and duration of behavioral observa-
tions without the confounding effects of human bias or 
interference (reviewed in Siegford et al. [17]). Use of on-
animal sensors can also increase the number of individ-
ual animals tracked and the length of the tracking period, 
while also greatly increasing the sensitivity for detection 
of animal behaviors. Large amounts of data collection 
can provide more statistical power with less effort than 
studies reliant on direct observation or scoring video 
recordings. In the present study, we use on-animal sen-
sors and visual assessment of chicken health to evalu-
ate the behavior and welfare of chickens infested with 
chicken body lice compared with uninfested chickens.

Methods
Chickens
In each of the two trials, 48 beak-trimmed Hy-Line 
Brown laying hens were obtained from a local commer-
cial poultry facility where they were beak-trimmed and 
vaccinated. Birds were housed at the Poultry Research 
Facility at the University of California Riverside (UCR) 
Agricultural Operations. The hens were 20  weeks old 
when enrolled in the study for both trial 1 and trial 2. 
Egg-lay began at approximately 19 weeks old, but produc-
tion parameters were not recorded as part of the study. 
This study was approved by and conducted in accordance 
with the University of California Riverside Institutional 
Animal Care and Use Committee.

Two poultry houses (3.8 × 5.8 m) were divided in half 
to create four housing areas of equal size with each of the 
four housing areas containing a single flock of 12 birds. 
Each flock was provided with water dispensers, feed 
troughs, nest boxes, and had a bird density which met or 
exceeded US standards for cage-free production at the 
time of the study [18]. Straw bedding (5–10 cm in depth) 
was provided to birds throughout the study. Lights were 
kept on a 16:8 (L:D) h cycle. Each hen within a flock was 
uniquely marked with colored leg bands for individual 
bird identification.

Lice
A colony of chicken body lice (CBL) is maintained on 
chickens held at UCR to serve as a source of these lice for 
research studies. Experimental birds were infested with 
CBL as described by Martin and Mullens [19]. Briefly, 
lice were gently brushed off CBL source birds into a white 
plastic dishpan where they could be readily seen. Then, 
study birds were infested with approximately 40 lice of 
mixed age and sex placed at the base of feathers in the 
vent region (underside) of each chicken to ensure a simi-
lar level of initial louse infestation on each bird. Birds 
were held for ~ 30 s to allow lice to settle on-host before 
returning the bird to the flock.

Behavior
Three-axis accelerometers (“sensors”) (AX3, Axivity Ltd, 
UK) were used to record the direction and magnitude 
of acceleration as birds altered body position or moved 
within the poultry house. Sensors were placed in plastic 
“backpacks” (Hero 4 AHDBT-401 plastic case, Amazon.
com, Seattle, WA, USA) affixed to the back of each bird 
using elastic bands stretched around the base of each 
wing [20]. Sensor data were collected at a rate of 100 Hz 
(approximately 100 readings/s).

A “behavior dictionary” was developed [20–22], which 
allowed for the classification of behaviors performed by 
birds from acquired sensor data. The sensor data that 
were used to build and test the behavior dictionary were 
collected from ten different birds (recorded for ≥ 4 h at a 
time) over the span of several months. Video recordings 
of test birds were synced with sensor output data and 
distinct behaviors were annotated by a single observer 
using ELAN open-access software (Max Planck Institute 
for Psycholinguistics, The Language Archive, Nijmegen, 
The Netherlands, v. 5.2, https://​tla.​mpi.​nl/​tools/​tla-​tools/​
elan/). Three chicken behaviors of interest were identified 
and are defined as (1) pecking: bringing the beak to the 
ground, striking at the ground; (2) preening: manipulat-
ing, rearranging, pulling, or smoothing body feathers by 
the beak; and (3) dustbathing: bird is in a sitting or lying 
position with feathers raised in a vertical wing-shake, 

https://tla.mpi.nl/tools/tla-tools/elan/
https://tla.mpi.nl/tools/tla-tools/elan/
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including feather-ruffling and shaking [23]. Dustbathing 
and preening are both important for feather maintenance 
and thermoregulation [24]. Pecking was used as a proxy 
for foraging, a behavior associated with good welfare 
[25].

Welfare
Welfare metrics adopted from the Welfare Quality 
Assessment® [26] were visually scored for each bird at 
three timepoints: week 1 (pre-infestation), weeks 7 or 8 
(trial 1 or 2, respectively) and week 12. Each bird was vis-
ually examined from head to toe for abnormal condition 
of the eyes, beak, comb, keel, feet, toes, skin, and feath-
ers. All metrics were scored as a 0, 1, or 2 (0, absent; 1, 
present and moderate; 2, present and severe).

Experimental design
Trials were conducted in September–December 2018 
(trial 1) and February–April 2020 (trial 2). Activities per-
formed in each trial according to trial week are presented 
in Table  1. The four flocks were randomly assigned by 
house to a treatment (CBL-infested or control) with the 
two infested flocks receiving CBL at week 2 of each study 
trial. In trial 1, birds in the infested flocks also received 
CBL at week 6. Following the initial infestation at week 2, 
each bird was visually examined weekly for CBL by a 
single researcher (A.C.M.) for count consistency. CBL 
counts were performed by parting the feathers at the 
underwings, anterior keel, and vent region with all vis-
ible CBL life stages counted [27] to give a total CBL count 
per bird (CBL/bird). In both trials, behavior and welfare 
measures were recorded at week  1, before CBL were 
introduced to birds in the infested treatment flocks, at 
week 7 (trial 1) or week 8 (trial 2), and at week 12.

Statistical analyses
Statistical analyses were performed using SAS software 
(SAS Institute Inc., Cary, NC, 2012, v. 9.4), with PROC 
MEANS used to generate means and standard errors for 
CBL scores and behavior events.

A general linear model (PROC GLM) was used to 
determine whether bird behaviors differed across time 
for each flock or among flocks within a week, where the 
number of behaviors performed was the response varia-
ble and study week or flock was an independent variable. 
Means were separated by Tukey HSD for each behavior. 
Where behavior differences were found among flocks 
during the same week, PROC GLM was used to deter-
mine the effect of CBL count on bird behavior, where the 
number of behaviors was the response variable and the 
CBL count was an independent variable.

Nonparametric tests (PROC NPAR1WAY) were used 
to determine whether welfare metric scores varied by for 
each treatment group (infested or uninfested) from pre-
infestation (week  1) to after CBL infestation (week  7/8 
or week 12) with score 0 (absent) or 1–2 (present) as the 
response variable.

Results
Chicken body lice
During trial 1, the mean number of CBL (CBL count) on 
infested birds increased slowly, reaching a peak during 
week  10 (mean ± SE flock 3: 144 ± 24; flock 4: 138 ± 25) 
(Fig.  1). During weeks when behavior and welfare met-
rics were recorded, the CBL count for infested flocks was: 
week 1 (no CBL), week 7 (15 ± 3 and 19 ± 10), and week 12 
(62 ± 6 and 37 ± 11) for flocks 3 and 4, respectively. Dur-
ing trial 2, CBL counts were overall much higher with 
peak CBL count for flock 2 occurring during week  10 
(280 ± 43) and for flock 1 during week 11 (179 ± 26) 

Table 1  Study schedule showing activity by week for each trial

Each trial used four flocks (n = 12 birds per flock). Chicken body lice (CBL) were added either to flocks 3 and 4 (trial 1) or flocks 1 and 2 (trial 2) at the weeks indicated, 
and the other two remained uninfested control flocks

Study week

Study activity 1 2 3 4 5 6 7 8 9 10 11 12

Trial 1

 Welfare assessment X X X

 Sensor applied X X X

 CBL introduced X X

 CBL scored X X X X X X X X X X X X

Trial 2

 Welfare assessment X X X

 Sensor applied X X X

 CBL introduced X

 CBL scored X X X X X X X X X X X X
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(Fig.  1). During weeks when behavior and welfare met-
rics were recorded, the CBL count for infested flocks 
was: week 1 (no CBL), week 8 (101 ± 15 and 121 ± 30), and 
week 12 (147 ± 39 and 219 ± 51) for flocks 1 and 2, respec-
tively. In both trials, CBL counts declined slightly after 
the peak through the end of the trial at week  12.

Behavior
Pecking generally increased over time in all flocks in 
both trials, though a slight decrease in pecking was noted 
from week 7 to week 12 in trial 2. During trial 1, peck-
ing was similar among all flocks during week 1 (F = 1.73; 
df = 3; P = 0.1746) and week 7 (F = 0.05; df = 3; P = 0.9852), 
but differed among flocks during week  12, with flock 1 
(uninfested control) exhibiting more pecking than flock 
4 (CBL-infested) (F = 5.85; df = 3; P = 0.0019). CBL count 
was not a significant factor affecting pecking (F = 1.87; 
df = 22; P = 0.0663). During trial 2 there were no signifi-
cant differences observed among flocks during any week 
(week  1: F = 1.84; df = 3; P = 0.1539; week  8: F = 1.10; 
df = 3; P = 0.3607; week 12: F = 1.39; df = 3; P = 0.2582).

Preening did not vary among flocks during week 1 (pre-
infestation) for either trial (F = 1.16; df = 3; P = 0.3342 and 
F = 2.27; df = 3; P = 0.0936, for trials 1 and 2, respectively) 
(Fig.  2). However, preening was significantly greater in 
louse-infested flocks in trial 1 during week  7 (F = 79.05; 
df = 3; P < 0.0001) and week  12 (F = 27.49; df = 3; 
P < 0.0001) and in trial 2 during week 8 (F = 128.01; df = 3; 
P < 0.0001) and week  12 (F = 100.47; df = 3; P < 0.0001) 
with CBL count being a significant predictor of preen-
ing in both trial 1 (week 7: F = 28.58; df = 17; P < 0.0001; 
week 12: F = 9.12; df = 22; P < 0.0001) and trial 2 (week 8: 
F = 28.29; df = 22; P < 0.0001; week  12: F = 20.12; df = 24; 

P < 0.0001). In both trials preening was greater at the 
second observation time point (weeks  7 or 8) than at 
week 12 when CBL/bird had begun to decrease.

Dustbathing in both trial 1 and trial 2 gradually 
increased over time in all four flocks, with dustbathing 
recorded most often at week 12 (Fig. 2). In trial 1 there 
were no significant differences observed among flocks at 
any timepoint (week 1: F = 0.06; df = 3; P = 0.9789; week 7: 
F = 0.60; df = 3; P = 0.6174; week  12: F = 0.01; df = 3; 
P = 0.9978). In trial 2 there were no significant differences 
in dustbathing at week  1 or week  8 (week  1: F = 0.52; 
df = 3; P = 0.6730; week  8: F = 2.59; df = 3; P = 0.0648), 
but dustbathing by flock 1 occurred significantly more 
often at week 12 compared with the other flocks during 
this same week (F = 6.84; df = 3; P = 0.0007). The num-
ber of CBL was a significant factor affecting dustbathing 
(F = 3.93; df = 24; P = 0.0008).

Welfare
Welfare metrics did not significantly differ between flocks 
of the same treatment in either trial and flocks were 
therefore pooled for analyses according to treatment 
(infested or uninfested). All comparisons were made to 
week  1 score, before lice were introduced to treatment 
groups. Few or no birds were found to have soiled feath-
ers or eye, nose, feather, toe, or foot abnormalities, so 
these welfare metrics were not included in analyses.

Skin lesions were never observed in uninfested control 
flocks or in treatment flocks during week 1, before birds 
were infested with CBL. Skin lesions were also absent 
from louse-infested flocks at week 7 in trial 1, but not at 
week 8 in trial 2. Skin lesions increased significantly from 
week  1 (pre-infestation) to week 12 in trial 1 and from 

Fig. 1  Chicken body louse/bird (means ± SE) in trial 1 and trial 2. In trial 1, flock 3 (circle) and flock 4 (square) were infested with chicken body lice 
during week 2 and again during week 6. In trial 2, flock 1 (circle) and flock 2 (square) were infested during week 2 only. The uninfested flocks in each 
trial (not shown) remained louse-free throughout both trials. Arrows indicate when behavior and welfare measures were recorded. CBL chicken 
body louse
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week 1 to both week 8 and week 12 in trial 2 (T1 week 12: 
χ2 = 24.7752; df = 1; P < 0.001; T2 week 8: χ2 = 18.40; df = 1; 
P < 0.0001; T2 week  12: χ2 = 13.1429; df = 1; P = 0.0003) 
(Fig. 3).

Comb wounds were never observed in uninfested 
control flocks or in treatment flocks during week  1 
(pre-infestation). In trial 1, louse-infested flocks 
exhibited significantly more comb wounds at week  7 
and week  12 when compared with week  1 (week  7: 
χ2 = 9.3271; df = 1; P = 0.0023; week  12: χ2 = 25.0667; 
df = 1; P < 0.0001). In uninfested flocks, significantly 

more comb wounds were observed at week  12 com-
pared with week 1 (χ2 = 10.4264; df = 1; P = 0.0012) but 
not at week 7 compared with week 1 (χ2 = 1.4739; df = 1; 
P = 0.2247). In trial 2, louse-infested flocks exhibited 
more comb wounds at week  8 compared with week  1 
(χ2 = 8.0244; df = 1; P = 0.0046) but not at week  12 
compared with week  1 (χ2 = 2.0435; df = 1; P = 0.1529). 
Uninfested flocks exhibited more comb wounds at 
week  8 and week  12 compared with week  1 (week  8: 
χ2 = 21.3636; df = 1; P < 0.0001; week  12: χ2 = 8.0244; 
df = 1; P = 0.0046) (Fig. 4).

Fig. 2  Behavior events (means ± SE) for all birds within each flock as recorded by on-animal sensors. Uninfested flocks are indicated by solid lines 
and louse-infested flocks are indicated by dashed lines. In both trial 1 and trial 2, CBL were present in infected flocks at week 7/8 and at week 12. CBL 
chicken body louse
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Discussion
In the present study, we observed peak CBL counts 
around 150 CBL/bird in trial 1 and 200–300 CBL/bird in 
trial 2. These CBL counts are comparable to recent exper-
imental work [27], where small numbers of lice were 
introduced to beak-trimmed chickens. Previous stud-
ies have reported that chicken body lice infestations can 
reach up to 12,000 lice/bird on commercial chickens [28]. 
Characterizing chewing louse infestations is not straight-
forward, and factors such as bird size, breed, sex, or beak 
condition may impact numbers of lice per bird [27, 29]. 
Surveys of commercial flocks would provide insight into 
typical CBL infestation levels for commercial bird strains 
housed in production facilities.

Though lice were present at week 7 in trial 1, the counts 
were low (15–19 CBL/bird), and no skin lesions were 
detected suggesting louse numbers had not risen suf-
ficiently to cause skin damage. Lice numbers increased 
substantially by week  8, but skin lesions were not 
assessed again until week  12. In trial 2, welfare metrics 
were performed a week later (at week 8) on the basis of 
results in trial 1, providing lice with an additional week 
to increase their numbers. At week  8 in trial 2, louse 
counts were relatively high (111 ± 16 CBL/bird), and skin 
lesions were present on chickens. This suggests that there 
is a CBL count threshold above which skin damage can 
be anticipated. Skin lesions were primarily observed to 
be in the underwing region of chickens where adult lice 

Fig. 3  Skin lesion scores by week (wk) pooled by flock treatment (CBL, louse-infested flocks; Ctrl, uninfested control) in each trial. Bars indicate 
welfare scores for each metric as follows: white, 0 (normal); gray, 1 (moderate abnormality); black, 2 (severe abnormality). Skin lesions were 
not detected in uninfested flocks in either trial. Significant differences for presence/absence of skin lesions from week 1 (pre-infestation) to week 7/8 
or week 12 are indicated by (**) P < 0.001. CBL chicken body louse

Fig. 4  Comb wound scores by week (wk) pooled by flock treatment (CBL, louse-infested flocks; Ctrl, uninfested control) in each trial. Bars indicate 
welfare scores for each metric as follows: white, 0 (normal); gray, 1 (moderate abnormality); black, 2 (severe abnormality). Significant differences 
for presence/absence of skin lesions from week 1 (pre-infestation) to week 7/8 or week 12 are indicated by (**) P < 0.001; (***) P < 0.0001. CBL 
chicken body louse
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were observed to be chewing directly on the skin. This is 
an area where nymphal lice are also typically found [30] 
and is a location where lice may congregate to avoid host 
grooming [31, 32]. Throughout the study many adult and 
nymphal CBL observed had a visibly red abdomen pro-
viding evidence of blood feeding by these chewing lice. 
It is documented that Menoponidae lice in the clade 
Amblycera may occasionally feed on blood, perhaps 
due to chewing on developing pinfeathers which con-
tain blood and sera (e.g., [12]). Crutchfield and Hixson 
[12] dissected CBL guts to examine their contents and 
found feather barbs and barbules and host nucleated red 
blood cells, however, they did not find evidence of host 
skin cells, suggesting that lice do not pierce the skin but 
instead get blood from young quill feathers. It is possi-
ble that host blood is a more important component of 
the CBL diet than previously known, and the chewing 
behavior observed by adults may provide blood for nym-
phal development, though this requires further study. 
Louse populations do decline naturally over time, pos-
sibly due to host-immune responses [27], which has also 
been observed to occur in response to chewing lice in 
other bird species [33]. Skin bruising in the vent region 
was occasionally observed in this study and has been 
observed on birds infested with chicken body lice (e.g., 
[32]), though this was not measured in the current study. 
Future work may try to deliberately measure the impact 
of skin bruising on bird health and welfare and relate that 
to louse infestations.

Comb wounds were observed in both louse-infested 
and uninfested flocks in each trial, with presence of 
wounds increasing after week  1. Since comb wounds 
were present on birds with CBL as well as on uninfested 
control birds, it appears that comb wounds are unrelated 
to the presence or activity of CBL. Other than aging of 
birds, no other obvious factors were noted among flocks 
over time to account for the increase in comb wounds 
from week 1 through week 12 of this study. A similar pat-
tern was observed in a previous study with mite-infested 
birds [20], so the development of comb wounds over time 
may be typical in cage-free laying hen flocks.

While pecking and dustbathing behaviors increased 
over time in this study, these increases were not associ-
ated with CBL infestation as increases were noted in both 
CBL-infested and uninfested control flocks. This trend 
was similarly observed in chickens infested with a blood-
feeding ectoparasite, the northern fowl mite (Orni-
thonyssus sylviarum) (Canestrini & Fanzango) (Acari: 
Macronysside) [20]. Additionally, the mean number of 
pecking events in the mite study was similar to the num-
ber of pecking events in the current study though the 
birds (same breed) in the mite study were slightly older. 
In the mite study, chicken behaviors were recorded using 

the same sensors and algorithms. The increase in pecking 
behavior over time may be an indicator of increased time 
spent feeding as birds grow.

Dustbathing generally increased over time in all flocks 
regardless of louse infestation, except in trial 2 when 
one CBL flock exhibited significant more dustbathing 
behavior. Dustbathing behavior is complicated and exter-
nal factors can have a strong effect on expression of this 
behavior, changing its frequency and duration. Dustbath-
ing may be socially facilitated [34] and variation among 
individuals may be influenced by social hierarchy [35]. 
Dustbathing is a circadian behavior that occurs infre-
quently, and data collection that is not restricted to a sin-
gle time of day, such as in the present study, is best for 
sampling this type of behavior [36].

Preening behavior significantly increased when chick-
ens were louse-infested, even when average louse levels 
were low during week 7 in trial 1. Significant differences 
were observed in the frequency of preening behav-
ior between CBL-infested and uninfested flocks at all 
timepoints where lice were present. Murillo et  al. [20] 
observed a similar increase in preening when chick-
ens were infested with high numbers of northern fowl 
mite, though low mite numbers were not associated 
with increased preening. Vezzoli et  al. [14] compared 
preening behavior of CBL-infested chickens that had 
trimmed or intact beaks, and beak-trimmed chickens 
spent significantly more time preening after infestation, 
with preening directed at the back, vent, and neck-chest 
area, all areas inhabited by CBL. In the current study, we 
could not detect where preening was performed, just the 
increase of the behavior over time. Interestingly, beak 
intact chickens showed no change in total time preen-
ing post-infestation [14]. Beak trimming can significantly 
impact a chicken’s ability to remove ectoparasites [8, 27], 
so it is possible that beak-intact birds were more efficient 
at removing irritating lice, thus keeping lice numbers low 
enough that increased preening time is not needed. In 
the USA, commercial chickens are still routinely beak-
trimmed as young chicks to reduce feather pecking, can-
nibalism, and feed waste [37, 38].

Overall, in this study chickens exposed to chicken body 
lice exhibited similar behavior patterns to those reported 
for chickens exposed to the blood-feeding northern fowl 
mite [20]. One surprising difference is the relatively low 
levels of lice that resulted in behavior changes. In the cur-
rent louse study, differences in preening were detected 
when lice were present compared with uninfested birds, 
even when louse counts were very low (such as trial 1). 
In the above mite study, differences in preening behav-
ior were not observed until mite levels were numeri-
cally higher (> 500 mites/bird). This is surprising because 
northern fowl mites feed on host blood, often irritating 
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the skin, while CBL typically feed on feathers. Perhaps 
the size of CBL (approximately five times larger than an 
adult northern fowl mite) increases the detection of lice 
by chickens.

Historically the chicken body louse has been the most 
common species of louse found in commercial poultry 
[10, 39, 40]. The reported economic effects of CBL have 
been conflicting, with some reports of no or insignifi-
cant impact on egg production (e.g. [28, 41]) and others 
reporting significant egg production losses (e.g., [13, 42]). 
Many factors may influence the effect of an ectoparasite 
on chicken production, including the age, sex, and breed 
of the host, previous parasite exposure, timing of infes-
tation, and overall health of the animal. The increased 
frequency of preening and increased presence of skin 
lesions when birds were louse infested in the current 
study suggests that energy for growth or production may 
be diverted to removal of ectoparasites and perhaps also 
to increasing immune responses. While egg produc-
tion and bird growth were not measured, future studies 
should track feed conversion efficiency and other eco-
nomic indicators. It is possible that chewing louse dam-
age to the host caused by skin chewing may be more 
prevalent and important than previously thought, and 
with more careful tracking economic thresholds may be 
developed for treatment decision making related to CBL 
infestations.

Currently the northern fowl mite is the most common 
and damaging ectoparasite of US poultry [40, 43, 44], 
though lice, including chicken body lice, may become 
more common in commercial poultry as cage-free, pas-
ture raised, free-range, or slow-growing bird produc-
tion increases due to increasing consumer-demand 
for organic eggs and meat. These types of production 
require birds to have access to the outdoors, and these 
open-environment farms provide more opportunities for 
birds to be infected with ectoparasites from wild birds or 
other animals, including several species of lice. Surveys 
of backyard and open-environment farms have shown 
high prevalence and diversity of lice is common on chick-
ens, with co-infection (more than one species/bird) com-
mon [8, 9], Chambless et al.). It is unknown how chicken 
behavior, welfare, and production is influenced by co-
infection with ectoparasites and/or endoparasites.

Conclusions
Chicken body lice significantly increased chicken preen-
ing behavior and increased the frequency of skin lesions, 
even at low infestation levels. Future work is needed to 
better understand the impact of lice on chicken health 
and production factors to inform control efforts and pro-
ducer decision making.
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