
 
 

Incorporating an Ethological Perspective to Improve 
Animal Welfare and Data Quality 

According to animal welfare ethologists, animals should be 
evaluated based upon their natural behaviour to improve the 
quality of experimental data collected. 

Helen Kelly  

Concern for animal welfare is nothing new. In 1959, two British 
scientists, Bill Russell and Rex Burch, famously presented an 
agenda now known as the three Rs for parsimonious use of 
animals in research: scientists would be diligent in searching to 
replace animal experiments with non-animal methods, refine 
experiments to eliminate suffering, and reduce the number of 
animals required in individual experiments and overall by 
improving the return from each experiment involving an animal. 

The influence of their publication, The Principles of Humane 
Experimentation Technique, on both politics and ethics cannot be 
understated, and the move to take account of the animal now 
touches people wherever non-human individuals are part of a 
research protocol. 

Animal welfare ethologists state forthrightly that a prerequisite 
for reliable biomedical data is an animal free to express itself 
naturally. The pressure to cope with unnatural conditions, they 
say, affects every aspect of the animal’s emotional experience—
and therefore its biochemistry and behaviour— which in turn 
raises the spectre of experimental data that is ambiguous if not 
misleading. 

EXPRESSING SPECIES-SPECIFIC 
BEHAVIOUR  

Animal ethologists say that taking the 
three R’s seriously calls for a re-
thinking of how we keep and manage 
experimental animals; in a standard 

http://www.alnmag.com/


laboratory environment, it is virtually impossible for animals to 
behave naturally and trying to adapt can mean poor quality of life 
for the animal and compromised data. Providing a research 
environment within which the animal may express species-
specific behaviour, many propose, is at the heart of refinement. 

“The need to suppress natural behaviour and adapt is a hardship”, 
says animal welfare scientist Francoise Wemelsfelder, a senior 
scientist at the Scottish Agricultural College (SAC) in Edinburgh, 
UK, who leads a research programme on qualitative welfare 
assessment in farm animals, and is working with government and 
industry to implement this approach for practical welfare 
inspection.  

Dr Wemelsfelder holds the prestigious BSAS/RSPCA Award 
presented for major contributions to animal welfare and is also 
considered a leader on quantitative measurement of emotional 
communication via body language. She adds “for animals it might 
be even worse than for humans. Humans can explicitly reflect 
on—and protest against—their unhappiness, and are equipped to 
put experience in a wider perspective. Animals might have no idea 
why it is happening to them and feel helpless and trapped”. 

 

Ethologists encourage biomedical scientists to observe and note 
that what is seen “on the outside speaks volumes” about what is 
going on internally. (Images © SAC) 

Wemelsfelder encourages biomedical scientists to become 
experts at observing behaviour and interpreting it in light of a full 
species-specific behaviour profile. “We get information about the 
animal’s experience by observing its body language and 
recognising a departure from the animal’s activity and experience 
in the natural habitat”, says Wemelsfelder. “Observing the animal 
in this light reveals that an animal is a dynamic, sentient, 
integrated being—a whole within which every system is 
inextricably interconnected with every other system”, she 



continues. “We must not measure animals as if they were a 
mechanically operated conglomerate of separate processes and 
parts. Doing so leaves us poorer in so many ways. An antithetical 
environment constrains their drive to actively express themselves, 
and in such circumstances the animals won’t show a normal 
response to any intervention. They are continuously under duress 
and are likely to overreact or become apathetic. The animal is not 
representative of how a normal animal responds, and we are 
deprived of vital information”. 

Inevitably the whole-animal approach raises eyebrows when talk 
turns to feelings or emotion. When an animal interacts with the 
environment, is the experience principally physical? Is it also 
psychological? If so, can you separate the two? Some say that 
feelings and experience, being internal, cannot be measured 
objectively. However, some talk of feelings has entered the 
lexicon, and increasingly it is standard for research scientists to 
describe animals as calm, fearful, or stressed. But doubters say it’s 
anthropomorphism at play to describe an animal as emotionally 
expressive, for example relaxed, lively, content, and playful—or 
cautious, bored, despondent, lonely, or depressed. 

The whole animal premise may sound inconvenient for the 
business of running a biomedical laboratory; yet, Wemelsfelder 
points out, it may actually help with achieving some goals that 
science holds dear: leapfrog progress on the three Rs and 
confidence in experimental data. 

“Reservations are understandable”, Wemelsfelder says. “Most 
scientists are educated to think of feelings as higher level mental 
states—higher level brain constructs— which makes it much less 
likely they would be willing to apply those ideas to animals, other 
than perhaps a few mammal species living in complex social 
groups. It’s a long-standing dualistic philosophy where we have 
learned to consider mind and body separately, and to assume that 
some may have a mind and others not—as if there was no overall 
integrated, sentient state of being experienced by all animals 
generally”.  

Regarding sentience as a general characteristic of animal life that 
enables them to learn and create a life for themselves does not 
necessarily mean that we attribute human forms of abstract 
intelligence to all animals. Wemelsfelder clarifies, “it means 
accepting that animals are not merely machines, but experience 
the quality of their lives subjectively, it matters to them how they 



live, whether they are a rat or a chimpanzee. I don’t see why this 
could not be the starting-point for good science—in fact, I think 
our science can only improve when we learn how to work 
positively with the idea of animal sentience and well-being”. 

Marc Bekoff, Professor Emeritus of 
Ecology and Evolutionary Biology at 
the University of Colorado, Boulder in 
the United States and author of The 
Emotional Lives of Animals among 
many other books, asserts confidently 
that animals are sentient, emotional 
individuals and echoes Dr 
Wemelsfelder’s belief that observing 
the animal provides reliable data. 

Bekoff says with quiet certainty that animals show a rich range of 
emotion, including empathy and compassion and those emotions 
Darwin cited as common to all sentient beings: hope, love, grief, 
and happiness. “If you doubt that non-human animals have 
emotions, just look at them, listen to them, and inhale the odours 
that pour out when they interact with friend or foe. I believe that 
what you see on the outside speaks volumes about what is 
happening inside an animal’s head and heart.” 

“Not long ago”, Professor Bekoff says, “the notion that animals 
have emotions was considered unorthodox, but opinion is 
changing. In recent years, reputable scientific journals have 
published research about moral dogs and chimps, joyful rats, 
grieving elephants, empathetic mice, and fearful fish. Just 
watching a frolicking wolf, a whimpering dog, or a piglet squealing 
in pain is enough to convince me that these are emotional beings. 
The evidence of a single anecdote may not be very scientific”, 
Bekoff continues, “but as philosopher Dale Jamieson says, the 
plural of anecdote is data”. 

If the deep and enduring emotional lives of animals aren’t given 
serious attention in biomedical research, Bekoff cautions, “the 
reliability of the data must be questioned because an individual’s 
emotional state surely and directly influences how she or he 
responds to experimental environments and protocols. Research 
by physiologist Ann Baldwin and others shows that even members 
of the same species who are kept in different environments 
respond differently to environmental stressors, and that 



individual stress levels and emotional states influence the quality 
of the data that are collected”. 

Frans B.M. de Waal, PhD is a Dutch 
senior scientist at Emory University, 
located in Atlanta, US, leading the 
quest to understand primate 
thought. According to Professor de 
Waal, “It is generally true that 
biomedical scientists would do well 
to get to know their animals 
better—not just their inside such as 
the blood samples they produce 
but also how they are housed and 
how they live—so as to better 
interpret the data they are getting.  

A single monkey is in a very different situation than one who is 
pair housed, or lives in a social group. Then, it matters again if 
they are dominant or low-ranking in the group. To extrapolate 
from the physiology of a singly-caged monkey to that of humans, 
who generally lead social lives, may be much more problematic 
than often assumed since we now know how much (e.g. the 
immune system) is modified by social context. In other words, the 
way animals are housed has not just ethical implications, but also 
scientific ones, pure and simple”. 

Caroline J. Hewson, a veterinarian who held the Chair in Animal 
Welfare at the University of Prince Edward Island’s Department of 
Biomedical Sciences in Canada, has written plainly about the need 
to consider the whole animal. She says that any framework for 
assessing animal welfare requires knowledge of animal health and 
production as well as species-typical behaviour which may come 
from studies of the species’ lifestyle in the wild. 

Dr Hewson cautions us to remember that animal welfare, like 
disease severity, exists along a continuum and is qualitative. 
“Disease severity ranges from nonexistent—the animal does not 
have the disease— to extreme (the animal is moribund). Welfare 
ranges from optimal—the animal’s body and mind are in an 
optimal state and his/her nature is satisfied—to minimal (no 
aspect of welfare is good). The difference between assessing 
welfare and assessing disease severity is that, in the latter case, 
assessment is based on a relatively small number of physical 
measures with (usually) well-established normal ranges. In 



contrast, an assessment of animal welfare must be based on a 
wide range of measures in addition to health indices. For species 
kept as individuals, it is difficult to generate a valid, generalisable 
method of weighting measures. Judgments of welfare are 
influenced by values and so necessarily have subjective aspects. 
However, judgments should become easier when more is known 
about the factors affecting the welfare of a given species within a 
particular management system and how to integrate these 
factors”. 

Martin E. P. Seligman, a Fox Leadership Professor of Psychology at 
the University of Pennsylvania in the United States famously tells 
a story about a friend’s lizard that illustrates the argument. 

One of my teachers, Julian Jaynes [an American psychologist and 

the author of “The Origin of Consciousness in the Breakdown of 

the Bicameral Mind”, was given an exotic Amazonian lizard as a 

pet for his laboratory. In the first few weeks after getting the 

lizard, Julian could not get it to eat. Julian tried everything. It was 

starving right before his eyes. He offered it lettuce and then 

mango and then ground pork from the supermarket. He swatted 

flies and offered them to the lizard. He tried live insects and 

Chinese food. He blended fruit juices. The lizard refused everything 

and was slipping into torpor.  

One day Julian brought in a ham sandwich and proffered it. The 

lizard showed no interest. Going about his daily routine, Julian 

picked up a newspaper and began to read. When he finished the 

first section, he tossed it down and it landed inadvertently on top 

of the ham sandwich. The lizard took one look at this 

configuration, crept across the floor, leapt onto the newspaper, 

shredded it, and then gobbled up the sandwich. The lizard needed 

to stalk and shred before it would eat. So essential was the 

exercise of this strength to the life of this kind of lizard that its 

appetite could not be awakened until it had engaged it. 

MEASURING ANIMAL WELFARE 

It is one thing to assert that one can observe an animal’s state of 
well-being, and another to document animal welfare 
quantitatively. 



Professor Wemelsfelder has spent many years conducting 
rigorous research in order to formalise what some say makes 
intuitive sense. She agrees with Caroline Hewson that one must 
draw an accurate baseline portrait of species-specific behaviour 
and then add information about the range of environments in 
which the animal might either live successfully or unsuccessfully. 
With that information in hand, one can judge the animal’s state of 
wellbeing by studying the animal’s expressive body language in 
the different environments, and scoring each animal on the 
various body language descriptors (Figure 1). 

Wemelsfelder warns that if you’ve only ever seen an animal in 
delimited experimental conditions, you lack the information 
required to truly judge the effect of those conditions on the 
animal; you can only do that if you are aware of the range of 
expressions an animal is capable of in different environments. To 
assess the validity of body language assessment—and to progress 
refinement efforts—she has developed a bespoke protocol 
(Figure 2). People observe the animals on video and generate 
positive and negative body language descriptors to reflect the 
animal’s quality of life, and then use these descriptors as 
quantitative scoring tools. 

Wemelsfelder’s research has demonstrated that body language 
descriptors are scientifically repeatable and reliable. That is, they 
show good agreement among different groups of observers and 
also, observers are capable of repeating their ratings over 
successive days. Furthermore, and importantly to Wemelsfelder’s 
colleagues, her research makes it plain that people’s judgments of 
animal body language correlate well with other scientific welfare 
measures such as degree of physical movement and heart rate. 
Given this general validity of body language assessments, and 
with appropriate training, observers should be able to use such 
assessments reliably as part of their research. 

The process is a relatively direct and convenient way of assessing 
welfare, though Wemelsfelder cautions not to assume that we 
know all there is to know about an animal’s expressions. Animal 
body language can very subtle and specific to a range of 
situations—we should take time to train our eyes. People who 
work intensively with the animals, their caretakers for example, 
can become especially good at detecting subtle change.  

 



Clearly it is important to develop different descriptors for 
different species. You can’t use a pig scale for a rat—they are 
different animals with different priorities and habits, and it is 
important to closely observe each animal in its natural habitat to 
understand how they express their experience of the 
environment in which they live. 

 

CONCLUSION 
Evaluating animals using an ethological perspective may help 
researchers’ better meet the goals of the three Rs, as well as 
improve the quality and consistency of the data produced. One 
way to do this is by creating a chart of natural animal-specific 
behaviour to assess animal welfare in order to evaluate data 
quality. 

Helen Kelly is an ALN world Contributing Editor covering 
management and science internationally. HelenKellyLtd@aol.com 
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