
AMA Journal of Ethics, April 2023 299 

AMA Journal of Ethics® 
April 2023, Volume 25, Number 4: E299-304 
 
VIEWPOINT 
Answers to Patient, Student, and Clinician Questions About How 
Animals Are Slaughtered and Used for Food 
Temple Grandin, PhD 
 

Abstract 
“Do cattle and other animals know they are walking up a chute that will 
lead to their death?” Many people ask this question, which the author 
first had to answer when starting work in the cattle industry. From 
observations at slaughter plants, feedlots, and ranches, the author 
learned that cattle behavior was the same when entering a chute for 
vaccination and when entering a chute for slaughter. If cattle knew they 
would die, their behavior should have been wilder and more agitated at 
the slaughter plant, but that was clearly not the case. This article 
canvasses points of ethical and clinical relevance for discussions about 
human dietary consumption and practice. 

 
Animals React to Slaughter 
Do animals know they are going to be slaughtered? Scientific research has clearly 
shown that physiological measures of stress during handling are similar at a ranch and 
at a slaughter plant. Cortisol (stress hormone) levels were in the same range in both 
places.1,2,3 If the cattle, for example, knew they were going to die, the stress hormone 
levels should have been much higher at the slaughter plant. 
 
The things that frighten cattle are definitely not the same things that frighten people. 
Cattle and pigs will often stop and refuse to move through a chute if they see little visual 
distractions that people do not notice. The distractions might be a coat hung on a fence, 
sharp shadows from fences that create stripes on the floor, or a dangling chain.4,5 When 
the visual distractions are removed, the animals will often move more easily through the 
chute. Animals are also more likely to refuse to move into a chute that has a dark 
entrance. The addition of a lamp to illuminate a dark entrance will often make cattle and 
pigs more willing to enter.6,7 
 
At a recent start-up at a new plant, the cattle moved easily through the chute during the 
daytime, but they often stopped and refused to move forward in the evening. I told the 
people at this plant to watch the cattle very carefully and observe when they stopped in 
the system. Cattle and other animals will often stop and look at visual distractions. 
When we conferenced each other by video call, I observed that a small bright light on 
the corner of the building caused the problem. Turning the light off improved cattle
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movement. The cattle were more afraid of a visual distraction than of getting 
slaughtered. We owe the animals that we use for food a low-stress, good death. 
 
Methods for Rendering Livestock Unconscious 
To comply with the Humane Methods of Slaughter Act,8 cattle and other animals must 
be rendered insensible to pain before they are further processed. To maintain a high 
standard for obtaining instantaneous insensibility requires management commitment to 
doing things right. For cattle, the most common method is penetrating captive bolt 
stunning. When it is done correctly, it is equivalent to shooting an animal with a high-
powered firearm. Unconsciousness and insensibility are instantaneous when it is done 
right.9,10,11 The device is called a captive bolt because the bolt is not a free projectile 
that would cause a safety hazard. However, supervision and training of employees and 
daily maintenance of the captive bolt tool are essential. Poor maintenance is a major 
cause of problems, as animals might wake up and return to sensibility. After stunning, 
an animal might still continue to kick. This behavior can occur in an animal that is 
completely brain dead. Kicking can still occur after the spinal cord is cut because the 
circuits that control kicking are in the middle of the animal’s back.12,13 

 
There are 2 other approved methods of rendering animals insensible prior to slaughter: 
electric stunning and carbon dioxide gas for pigs and poultry. When electric stunning is 
used on pigs or sheep, an electric current is passed through the brain. When it is done 
correctly, the animal is instantly rendered insensible by the induction of grand mal 
seizures.14,15 Management must be really attentive to ensure that the stunning device is 
placed in the correct location on the animal’s head so that the electric current passes 
through the brain.16 Both electric stunning and captive bolt induce instantaneous 
unconsciousness. 
 
When carbon dioxide gas stunning is used, the induction of insensibility is not 
instantaneous. To ensure good animal welfare, the behavior of the animal before it loses 
consciousness and falls down (loss of posture) must be observed. For poultry, carbon 
dioxide stunning has huge welfare advantages. Many companies are converting to this 
system because it improves bird welfare. The birds enter the chamber in the same 
containers they are transported in. This eliminates stressful handling at the slaughter 
plant. In older electrical stunning systems, the birds are hung live on the conveyor line to 
present them to an electric water bath. Hanging live birds on the line is very stressful for 
the birds.17 In modern carbon dioxide stunning systems for poultry, a staged process is 
used. The travel containers holding the birds progress through a tunnel with gradually 
increasing levels of carbon dioxide. The birds seldom flap. Wing flapping in conscious 
birds is a sign of distress. The anesthetic induction process is relatively low stress.18 The 
process must be continuously monitored to ensure good animal welfare. If the birds flap 
before loss of consciousness, the carbon dioxide levels will need adjustment. 
 
For pigs, carbon dioxide stunning has become controversial. The handling of the pigs is 
calm and excellent because they are moved in groups. The use of electric prods to move 
pigs into a carbon dioxide stunner can be totally eliminated because they are handled in 
groups. There is a species difference between pigs and chickens, however, in how they 
react to carbon dioxide. Whereas almost all the chickens remain calm, some pigs have a 
violent reaction and may attempt to escape from the containers that lower them into 
high concentrations of carbon dioxide. Other pigs remain calm.19 These differences 
between pigs may be due to differences in genetics.19,20 The problem might be 
correctable with selective breeding. The entire system of rendering animals insensible 
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before slaughter must be evaluated, however. When either electric stunning or captive 
bolt is used in a large plant, the pigs have to move through a single-file chute. This will 
require the use of an electric prod on about 15% of the pigs. The trade-off between 
discomfort during anesthetic induction must be balanced against the benefits of 
eliminating electric prods for moving groups of pigs. 
 
Religious Slaughter 
In religious slaughter, cattle, lambs, and poultry are slaughtered by a throat cut with no 
preslaughter stunning to first render them unconscious. In the United States, federal law 
permits this process to ensure religious freedom for Jewish kosher slaughter and 
Muslim Halal slaughter.8 I have discussed this issue in detail with my colleague, Joe 
Regenstein.21 There are some religious scholars who will accept preslaughter 
stunning.22 
 
Three animal welfare issues arise when slaughter is done without prelaughter stunning: 
(1) restraint of the animal, (2) painfulness of the throat cut, and (3) time to lose 
consciousness. The author has observed that some of the worst animal welfare issues 
are caused by highly stressful methods of restraint, such as suspending cattle or sheep 
by one back leg, which are legal. I and my colleague Regenstein have discussed the 
design of less stressful restraining methods.21 Less stressful methods include restraint 
boxes to hold the animal. Many kosher and halal slaughter plants have voluntarily 
stopped suspending animals by one hind leg. To conduct slaughter without first stunning 
with an acceptable level of animal welfare requires much more attention to details of 
correct procedures than conventional slaughter with stunning. 
 
An Animal’s Whole Life and Death 
It is my opinion that some of the most severe welfare issues are chronic painful 
conditions that may occur on poorly managed farms. For example, there are a large 
number of lame dairy cows on some farms, although there are big differences between 
the percentage of lame dairy cows on the best and the worst dairies.23 Lameness is a 
condition that causes pain24 and reduces the quality of life for a dairy cow. Both good 
facilities and management attention can greatly reduce lameness. Some of the methods 
to reduce lameness are soft, clean bedding in each cow’s stall and quiet, gentle 
handling. 
 
Often people are more concerned about death than about the animal’s entire life on the 
farm. A big concern of mine is excessive genetic selection for production traits that may 
compromise an animal’s welfare on the farm. Overselection for meat, milk, or eggs can 
sometimes cause problems, such as a sow producing more piglets than she can feed or 
heart failure in cattle.25,26 I call these problems biological system overload. 
 
Other welfare concerns on the farm are intensive confinement of sows and laying 
hens.27,28 It is beyond the scope of this paper to discuss all the issues. Welfare 
specialists agree that, on the farm, suffering must be prevented but animals should also 
be given some opportunities to have a life worth living.29 There is increasing emphasis 
on providing animals with opportunities to have positive experiences. If you look up 
videos of dairy cows using motorized grooming brushes, for example, it is obvious that 
they really like them.30 

 
Farm animals are not the only animals for which overselection for certain traits has 
caused welfare problems. The bulldog is a prime example of excessive selective 

https://journalofethics.ama-assn.org/article/editing-genome-climate-change-adaptation-ethically-justifiable/2017-12


 

  journalofethics.org 302 

breeding for appearance that severely compromised its welfare. Selection for a massive 
head and a shortened snout has resulted in problems with breathing and mobility, and 
almost all the puppies have to be delivered by cesarean section. In fact, the bulldog has 
greater welfare problems caused by overselection for extreme appearance traits than 
most farm animals. 
 
Another issue is the effect of raising livestock on the environment. Grazing cattle, sheep, 
or goats on pasture can improve soil health and regenerate the land.31 There are vast 
amounts of land where grazing is the only way to raise food on the land, because it is 
too arid for raising crops.31 Grazing done correctly is truly sustainable, and the animals 
often have improved welfare. An upshot is that when clinicians make dietary 
recommendations to patients, they need to realize that a sensible view about animal 
welfare is a middle ground among many extremist views. 
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