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ABSTRACT: Without the ability to effectively recognise pain and assess its severity 
in animals, there is no way of assessing the efficacy of analgesia administered. 
Therefore, we have no way of ensuring that pain is adequately managed. 
Despite the extensive use of rodents in medical research that often involves the 
assessment of pain and distress, translation of this knowledge to veterinary 
medicine has been relatively neglected, and original veterinary research in pain 
assessment in rodents is lacking. This article aims to provide a broad overview of 
common behaviours that could be used to assess pain in rodents.

Introduction
Effective pain management is central to 
good veterinary practice (Epstein  
et al., 2015). A huge numbers of animals 
undergo painful procedures every day, 
in the form of routine veterinary prac-
tice, research, or food production. Pain 
is likely to cause emotional and physical 
suffering; therefore, pain management is 
paramount for ethical and welfare rea-
sons. Pain has been described by people 
as “one of the most negative experiences 
possible” (Mellor & Bayvel, 2011). Pain 
can adversely affect clinical outcome in 
veterinary practice (Robertson, 2002) 
and has been shown to reduce the 
validity of data in research (e.g. Leach 
et al., 2012), and has economic implica-
tions where animals are kept or treated 
as a business (e.g. for research or food 
production).

Pain assessment in rodents is crit-
ical: they are a popular pet species 
(Bament, 2015) and they represent 
the most common animals used in 
research. In the UK, last year, over 3 

million mice and 300,000 rats were 
used in research (Home Office, 2014). 
These rodents undergo some of the 
most invasive procedures but receive 
analgesia less often than other species 
(e.g. Lascelles, Capner, & Waterman, 
1999; Stokes, Flecknell, & Richardson, 
2009; Makowska & Weary, 2013). 
Recent studies of research using rodents 
showed that only 10% and 20% of rats 
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  Figure 1. The image shows a rat showing a 
clear back arch response. It is also showing 
facial grimacing too, with clear changes in 
orbital tightening and ear position. Courtesy 
of the Pain and Animal Welfare Science 
(PAWS) group at Newcastle University
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 Table 1. Overview of pain behaviours in rats and mice

Procedure Species Supposed type of pain Behaviour Reference

Laparotomy Rat Acute Increased stretch Roughan and Flecknell (2001)

Increased stretch – walk

Increased abdominal licking

Increased twitch

Increased back arch

Increased stagger – fall

Increased writhe

Decreased feeding

Decreased high and low rearing

Uteral calculus Rat Acute Increased frequency of “visceral episodes”:
• � Back arch
• � Lick lower abdomen/flank
• � Abdominal press
• � Stretch
• � Muscular contraction
• � Supine position (with adducted hind limbs)

Giamberardino, Affaitati, 
Lerza, and Vecchier (1995)

Vasectomy Mouse Acute Increased writhe Wright-Williams, Courade, 
Richardson, Roughan, and 
Flecknell (2007)Increased flinch

Increased rear leg lift

Increased abdominal pressing to the floor

Decreased dig

Decreased high rear

Cyclophosphamide- 
induced cystitis

Mouse Acute Increased eye closure Oyama, Homan, Kyotani, and 
Oka (2012)Increased rounded back position

Increased stretch posture

Increased hip shake during micturition

Increased abdominal lick

Various procedures (see 
paper)

Mouse Acute Grimace facial expression characterised by five facial action 
units, scored on a scale of 0 (no pain), 1 (moderate pain) to 
2 (severe pain):

1. � Orbital tightening
2. � Nose bulging
3. � Cheek bulging
4. � Ear position changes
5. � Whisker position changes

Langford et al. (2010)

Laparotomy Mouse Acute Grimace scale measured efficacy of three different doses of 
meloxicam: use of a COX 2 probe measured inflammation 
(see paper for results)

Roughan, Bertrand, and Isles 
(2015)

Vasectomy Mouse Acute Mouse Grimace Scale (MGS) scores were greater at 30 
min and 5 h post surgery than baseline. Frequency of pain 
behaviours (stagger, belly press, flinch, rear leg lift, twitch and 
writhe) were significantly greater at 30 min post surgery 
compared to all other time points

Miller, Kitson, Skalkoyannis, 
Flecknell, and Leach (2016)

Vasectomy Mouse Acute Grimace Scale scores were significantly higher post sur-
gery compared to pre surgery, and significantly lower in 
the meloxicam- and bupivacaine-treated surgical groups 
compared to control (saline). Frequency of pain behaviours 
were significantly greater in the saline-treated animals than in 
meloxicam- and bupivacaine-treated animals

Leach et al. (2012)

Laparotomy Mouse Acute Uses the Grimace Scale to determine efficacy of various 
analgesics at different doses (see paper for results)

Matsumiya et al. (2012)

Intraplantar Freud’s 
adjuvant, intra-articular kao-
lin-carrageenan, laparotomy

Rat Acute Grimace facial expression characterised by four facial action 
units, scored on a scale of 0 (no pain), 1 (moderate pain) to 
2 (severe pain):

1. � Orbital tightening
2. � Nose/cheek flattening
3. � Ear position changes
4. � Whisker position changes

Sotocinal et al. (2011)

Hot plate assay, laparotomy Rat Acute Grimace Scale measured efficacy or several analgesic doses 
either given prophylactically (hot plate) or prophylactically/
intra-operatively (laparotomy)

Waite et al. (2015)

(Continued)
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Procedure Species Supposed type of pain Behaviour Reference

Intraplantar Freud’s 
adjuvant, intraplantar carra-
geenan, or plantar incision

Rat Acute Peak grimace scores coincided with peak mechanical hyper-
sensitivity (latency to paw withdrawal)

De Rantere, Schuster, Reimer, 
and Pang (2015).

Various procedures: see 
paper

Mice Neuropathic/acute/
chronic

Autotomy (self-removal of painful limb) Jaggi, Jain, and Singh (2009)

Increased scratching

Increased hyperalgesia (mechanical, chemical, thermal, cold)

Postural asymmetry

Increased licking

Increased palpation evoked flinching

Increased spontaneous flinching

Dropping head to injured side

Orofacial flinch in orofacial nerve injury

Sham unilateral vasectomy 
or sham unilateral embryo 
transfer

Mice Acute Decreased burrowing Jirkof et al. (2010)

Sunken flanks

Hunched back 

Neglected grooming

Piloerection of hair

Immobility

Peripheral nerve injury Rat Neuropathic/acute/
chronic

Decreased burrowing Andrews et al. (2012)

Bladder cancer Rat Chronic Increased abdominal lick Roughan, Flecknell, and 
Davies (2004)Increased circular ambulation

Increased shaking

Increased coprophagy

Decreased digging

Syngeneic lymphoma 
induction

Mouse Acute/chronic Decreased grooming Van Loo et al. (1997)

Decreased exploration

Decreased food and water intake

Decreased fur quality

Increased sitting in a hunched posture

Liver transplant Rat Acute/chronic Decreased activity Jablonski and Howden (2002)

Thoracotomy and ischae-
mic reperfusion injury 
(coronary artery ligation)

Rat Acute Increased “transient stop” Cuiffreda et al. (2014)

Increased twitch

Increased stagger/fall

Migraine model Rat Chronic Decreased locomotion Vermeer, Gregory, Winter, 
McCarson, and Berman 
(2013)Increased light and sound aversion

Altered grooming habits

Increased startle reflex

Chemotherapy-induced 
mucositis

Rat Acute Increased writhe Whittaker, Leach, Preston, 
Lymn, and Howarth (2016)Increased twitch

Increased back arch

Increased gnawing of gnaw toy

Migraine model Rat Chronic Facial allodynia: measured by withdrawal or paw swipe at 
mechanical stimulus

Wieseler et al. (2010)

Hind paw allodynia: measured by latency to paw withdrawal 
caused by differing intensities of a mechanical stimulus

General Rats, mice General symptoms Increased self mutilation:
•  Excessive grooming
•  Excessive licking, scratching, biting

Girling (2013)

Raised tail (mice)

Abnormal appearance

Decreased grooming

Staring coat

Teeth grinding

Guarding behaviour

 Table 1. (Continued)

(Continued)
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Procedure Species Supposed type of pain Behaviour Reference

General Rats, mice General symptoms Decreased exploratory behaviours Wolfensohn and Lloyd 
(2003)Increased aggression

Increased vocalisation

Increased hunched posture

Increased struggling during restraint

Disturbed sleep

Porphyrin staining (rats)

General Rodents General symptoms Changes to daily behaviour Bament (2015)

Unkempt coat and piloerection

Porphyrin staining (rats)

Chronic constriction nerve 
injury

Rats, mice Neuropathic Depression and anxiety:
•  �Nerve injury mice showed increased latency to groom 

after being splashed with liquid (and reduced grooming 
frequency)

• � Nerve injury mice have increased latency to try a novel 
food item

• � Nerve injury mice had increased immobility time (at 8 
and 9 weeks) in forced swim test

• � Nerve injury mice buried more marbles (at 4 and 
6 weeks)

• � Nerve injury mice had reduced time spent in lit com-
partment in light/dark test

Yalcin et al. (2011)

Intraplantar Freud’s 
adjuvant

Rat Chronic inflammatory 
pain

Anxiety:
Reduced active social interactions in social test
Morphine abolished both pain (tactile allodynia) and anxiety 
behaviours (see paper for tests used), whereas diazepam 
abolished anxiety behaviours only: showing that anxiety can 
be concurrent with pain 

Parent et al. (2012)

Intraplantar Freud’s adju-
vant, sciatic nerve ligation

Rats, mice Inflammatory, neuro-
pathic

Anxiety:
• � Chronic constriction injury rats showed increased 

anxiety (tested using an elevated plus maze)
• � Midazolam reduces anxiety behaviours without reducing 

pain behaviours (tested by mechanical hypersensitivity)
• � Morphine and gabapentin (separately) reduced both 

pain behaviours (tested by mechanical hypersensitivity) 
and anxiety behaviours (tested using an elevated plus 
maze)

Roeska, Doods, Arnt, Treede, 
and Ceci (2008)

Injected fibrosarcoma cells 
(bone metastases cancer 
pain) or sciatic nerve 
ligation 

Mouse Cancer pain, neuro-
pathic pain

Ultrasonic vocalisation* at higher frequencies (tested at 37 
and 50 kHz)

Kurejova et al. (2010)

 Table 1. (Continued)

*Care must be taken interpreting vocalisation as pain, as vocalisation, as with humans and most other animals, occurs for different purposes in many different situations 
and emotional states. Research about pain-specific vocalisation in rodents is ongoing.
Adapted from Whittaker and Howarth (2014).

and mice received post-operative anal-
gesia in a period between 2000–2001 
and 2005–2006, respectively (Stokes et 
al., 2009), compared to a much greater 
50% and 63% of “large” animals receiv-
ing post-operative analgesia in the 
same periods (Coulter, Flecknell, & 
Richardson, 2009).

While many veterinary professionals are 
competent and effective at recognising 
and treating pain in familiar species 
such as dogs (Hansen & Hardie, 1993), 
or horses (Lorena, Luna, Lascelles, & 
Corrente, 2013), pain recognition in 
many other species appears to be less 
effective. This may be due to many 
different factors including: (1) a lack of 

knowledge of what a non-painful rodent 
looks like, particularly as most vets and 
nurses only ever see painful animals; (2) 
our own human perception or opin-
ion of the animal’s “value” or “worth” 
(Henke & Erhardt, 2001) or its ability to 
experience pain (e.g. Sneddon, Elwood, 
Adamo, & Leach, 2014); (3) concerns 
over the side effects associated with 
many pain-relieving drugs (Richardson 
& Flecknell, 2005); and (4) our inability 
to effectively recognise and assess the 
severity of pain in animals we are less 
familiar with (e.g. Sneddon et al., 2014).

From a veterinary perspective, clinical 
signs in exotic animals such as rodents 
often go unnoticed until the condition is 

  Figure 2. The image shows a mouse 
showing a clear belly press response. It is 
also showing facial grimacing too, with clear 
changes in orbital tightening, whisker change, 
nose bulge and cheek bulge and ear position. 
Courtesy of the Pain and Animal Welfare 
Science (PAWS) group at Newcastle 
University
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so far advanced that the animal presents 
in a critical state (McLaughlin & Strunk, 
2016). The most common rodent spe-
cies have been shown to exhibit pain 
behaviours when observed (e.g. Leach 
et al., 2012; Roughan et al., 2001). This 
appears to be in contrast to other prey 
species (e.g. rabbits), which may hide 
signs of a painful event as a strategy for 
survival (Underwood, 2002). However, 
the use of behaviour to effectively assess 
pain is further complicated by the 
variation observed in pain behaviours 
exhibited between species, and how 
the type of pain (i.e. acute or chronic) 
and location (i.e. somatic, visceral, or 
neuropathic) influences the behaviours 
observed.

Although many of the pain behaviours 
described in rats and mice arise from 
research for human benefit, they remain 
directly applicable to veterinary medicine. 
Examples of these behaviours are outlined 
in Table 1. Currently these behaviours 
have only been validated for the proce-
dures detailed in each study. Therefore, 
they should be used with caution when 
assessing pain relating from other pro-
cedures, and should always be imple-
mented as part of a “holistic” assessment 
of pain that incorporates a wide range of 
measures.

Despite this research into identifying 
pain behaviours in rodents, our abil-
ity to differentiate between pain and 
other conditions such as “sickness” 
and “malaise” remains a challenge. 
However, it must be remembered that 
these states are likely to be concurrent 
in many cases. After all, other emotions 
will be present in pain states, such as 
depression accompanying chronic pain 
(Blackburn-Munro & Blackburn-Munro, 
2001) and fear, anxiety and distress 
accompanying pain.

In conclusion, this article provides a 
brief overview of some common pain 
behaviours in rats and mice. This will 
hopefully help nurses build their own 
evidence base of pain behaviours in 
these two species, to aid them in their 
recognition and treatment of pain. 
For further information on the use of 
behaviour for assessing pain in rodents 
and example video sequences, please 
contact Dr Matt Leach (matthew.leach@
newcastle.ac.uk).
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