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Executive Summary 
❖​ The Welfare Footprint framework quantifies the cumulative load of affective 

experiences an individual, or population, experiences over a period of time. 

Although applicable to affective states of positive and negative valence, it is 

primarily focused on the latter. Here, evidence-based estimates of the time spent 

in pain of four intensities (Annoying, Hurtful, Disabling, and Excruciating) are 

used to quantify suffering in different scenarios, and thus help prioritize among 

welfare interventions. However, in some cases trade-offs may arise between brief 

intense suffering or longer lasting suffering of a milder intensity. Here we review 

the extent to which existing evidence could be used to establish a weighting 

system between pain intensity categories, hence a single scale of suffering.  

❖​ The perceived unpleasantness of pain, as subjectively rated on pain intensity 

scales, escalates disproportionatelly with these ratings, suggesting that 

experiences of more severe unpleasantness feel disproportionately worse 

compared to their placement on a typical scale. 

❖​ Determining the exact form of the relationship, however, is still challenging, as 

insights from human pain studies are limited and difficult to apply to animals, 

and designing experiments to address this issue in animals is inherently 

challenging.  

❖​ Pain Intensity weights are likely dynamic and modulated by multiple factors, 

including interspecific differences in the perception of time. The very relationship 

between pain aversiveness and intensity ratings may change depending on the 

experience’s duration.  

❖​ Currently, the uncertainty associated with equivalence weights among pain 

intensity categories is orders of magnitude greater than the uncertainty related to 

other attributes of pain experiences, such as their prevalence or duration.  

❖​ Given these challenges, we currently favor a disaggregated approach. 

Disaggregated estimates can currently rank most welfare challenges and farm 

animal production scenarios in terms of suffering. 
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❖​ In the case of more complex trade-offs between brief severe pain and 

longer-lasting milder pain  we suggest two approaches. First, ensuring that all 

consequences of the welfare challenges are taken into account. For example, the 

effects of long-lasting chronic pain extend beyond the immediate experience, 

leading to long-term consequences (e.g., pain sensitization, immune suppression, 

behavioral deprivation, helplessness, depression) that may themselves trigger 

experiences of intense pain.  The same may happen with experiences of brief 

intense pain endured early in life. Second, once all secondary effects are 

considered, we suggest examining which weights would steer different decision 

paths, and determining how justifiable those weights are. This approach allows 

for normative flexibility, enabling stakeholders to rely on their own values and 

perspectives when making decisions. 
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Background 
Pain, both physical and psychological, is an integral aspect of life for sentient organisms. 

Pain serves a vital biological purpose by signaling actual or potential harm or injury, 

prompting individuals to avoid or mitigate the cause of pain (Melzack & Wall, 1965). It 

varies in intensity (where intensity denotes the unpleasantness or aversiveness 

experienced by an individual, not intensity of physical stimuli), from a mild annoyance 

to an excruciating agony, and duration, from fleeting moments to persistent, 

long-lasting conditions. This diversity in the intensity and duration of pain also serves 

the adaptive purpose of guiding priorities (Cervero, 2012; Melzack & Wall, 1965): while 

an acute, sharp pain demands immediate attention, a chronic, dull ache reminds 

individuals of a lingering issue that, though not urgent, can also have multiple and 

serious consequences if not attended to. 

While the function of pain as a biological alarm system is clear, its implications on 

overall well-being are more complex. Does a short-lived yet intense agony compromise 

well-being more than a prolonged but more moderate discomfort? For instance, farmed 

animals endure brief yet harrowing experiences, such as surgical castration without 

anesthesia or some slaughter practices, which are intensely painful but relatively quick. 

Contrast this with the more moderate, but continuous discomfort of being in an 

overcrowded space over several months. Both situations detrimentally affect welfare, 

but understanding which causes more distress, or if they can even be directly compared, 

is needed to make informed choices that prioritize welfare effectively (Broom, 1991). 

In their quest to maximize fitness, organisms often operate on heuristic principles, 

prioritizing immediate or more intense threats based on simple rules of thumb, rather 

than a comprehensive evaluation of all potential consequences over a longer time frame 

(Gigerenzer & Gaissmaier, 2011). This might mean, for instance, giving priority to pain 

of higher intensity, everything else being equal. However, in the realms of human and 

animal welfare, the goal is often to establish a metric that considers overall welfare over 

longer time frames, enabling the prioritization of actions that minimize suffering 

without burden shifting. 

Within the Welfare Footprint framework (Alonso & Schuck-Paim, 2021), the intensity 

(unpleasantness) of negative affective experiences (referred to as ‘pain’ for simplicity) is 

categorized into four levels (Annoying, Hurtful, Disabling, and Excruciating) and 

welfare loss, or ‘suffering’, is expressed as total time spent in each intensity category 

(‘Cumulative Pain’). In this way, the method adopts a pragmatic stance by expressing 

outcomes across pain intensities over time without conflating them into a single metric. 

By doing so, it acknowledges the challenges and inherent uncertainties involved in 

comparing different pains across their dimensions, at the same time offering actionable, 

evidence-based results that can be used for the pursuit of different priorities (e.g., those 
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prioritizing the relief of the worst kinds of preventable suffering can focus only on 

estimates of time in Disabling and Excruciating pain). Still, considering that this 

research area holds scientific and practical value, our focus here is to  contribute to 

discussion in this direction.  

We start by approaching the prioritization dilemma that may arise in the presence of  a 

trade-off between brief and intense suffering versus longer lasting suffering of a milder 

intensity. One way to investigate this question would be to explore, quantitatively, the 

aversiveness caused by different levels of pain intensity, and how these differences can 

be offset by varying durations. How long must an individual endure an annoying or 

hurtful discomfort for it to be equivalent to a few hours of disabling pain? Or more 

generally, how do intensity and duration relate? ? In other words, is it possible to 

convert categories of pain intensity from an ordinal to a ratio scale? 

Experimentally ascertaining whether severity or duration has a greater impact on the 

welfare of animals presents many challenges (McAuliffe & Shriver, 2022, 2023). 

Although many studies have assessed pain intensity in animals and non-verbal human 

subjects (typically through the use of observational pain scales that score behaviors such 

as muscle tension, posture, head position and facial expressions), these studies are silent 

with respect to the trade-off between the intensity and duration of pain. During a 

workshop organized by Rethink Priorities (Rethink Priorities, n.d.), experts convened to 

discuss potential experimental strategies for evaluating this question (McAuliffe & 

Shriver, 2023). Several barriers were identified, including the difficulties in ensuring 

external validity given the impossibility of replicating the severity and duration of 

animal experiences, the hidden nature of affective states (Browning, 2022), the fact that 

animal behavior and preferences will not necessarily align with their long-term welfare 

interests, and the lack of sensitive and specific biological markers of cumulative affect 

(McAuliffe & Shriver, 2023).  

Given the complexities of studying pain in non-human animals and the common 

evolutionary role of pain in sentient beings, an attractive approach is to pivot towards 

human studies. Humans share fundamental neurological and physiological systems with 

other animals, and have the capacity for self-reporting, which greatly simplifies 

data-collection. Despite the potential for bias in self-reporting (Kahneman, 2011), 

understanding how humans navigate this trade-off, or at least the degree to which the 

most intense pains are perceived as more aversive compared to lesser ones (McAuliffe & 

Shriver, 2023), may provide a valuable starting point.  

Therefore, we start by reviewing the extent to which empirical evidence in human 

studies could be potentially used in welfare prioritization when trade-offs between 

intensity and duration are present. 
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Potential Insights from Human Preferences 
In the domain of human research, various efforts exist to quantify the relationship 

between states of well-being. This is especially pronounced in global health, where 

understanding the impact of different health conditions, as determined by their severity 

and duration, is crucial for defining resource allocation policies.  

Accordingly, health metrics such as disability-adjusted life years (DALYs) integrate in a 

single cardinal scale the time spent in a health state with the severity of the state, or its 

‘disability weight’, which varies from 0 (perfect health) to 1 (death) (Murray, 1994). 

Inferences of disability weights can be conducted in different ways, from paired 

comparisons of preferences for hypothetical health conditions, to assessment of the time 

one would trade from perfect health to avoid a particular health state (EQ-5D 

Instruments, n.d.). In all cases, however, estimates are derived from multiple 

dimensions of health states (e.g., mobility, level of functioning, anxiety and depression, 

pain, and self-care), many of which are not necessarily associated with affective 

experiences, but rather with cultural and social perceptions of the states evaluated that 

are not relevant to animals. Also, participants in these studies often judge health states 

they have not personally experienced, relying instead on their perception of what the 

experience might feel like, leading to multiple potential biases (Kahneman, 2011). 

One potentially promising strategy would thus involve conducting extensive surveys 

where participants from diverse backgrounds, who experienced the events evaluated, 

make comparisons between painful (affective) experiences of varying intensities and 

durations. This was the approach adopted by the Qualia Research Institute in a study 

that asked participants to quantitatively compare their most extreme negative 

experiences relative to each other (Gómez-Emilsson, 2019, Aug 10; Gómez-Emilsson & 

Percy, 2022) . Most participants rated their most intense painful experience as at least 

three times more intense than the second most intense (Gómez-Emilsson & Percy, 

2022). The results resembled what one would expect if the subjective experience of pain 

were scaled in a logarithmic manner, with large differences between intensities. Still, 

biases that cause people to recollect experiences (especially extreme ones) very 

differently from how they were perceived at the time were not addressed. These effects 

can be so large that they may wash out the real effects of the nature of experience 

(Fredrickson & Kahneman, 1993; Kahneman, 2011). A famous example of such a bias is 

the Peak-End rule (Kahneman et al., 1993), namely the consistent observation that the 

peak of an experience and how it ends play important roles in determining how the 

experience is remembered. For example, if a painful procedure is prolonged by adding a 

period of less intense pain, it is retrospectively evaluated as less painful, even though it 

entailed more overall pain (Müller et al., 2022; Redelmeier et al., 2003). 
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Given these constraints, in the next section we focus on studies that directly assess pain 

severity perceptions from participants currently experiencing or having recently 

undergone specific painful conditions.  

Direct Evaluation of Pain Severity: Insights from 
Firsthand Experiences 
Upon reviewing the literature, we found that studies directly assessing pain severity 

perceptions from participants currently experiencing or having recently undergone 

specific painful conditions are surprisingly scarce. In an assessment of low back pain 

(Lai et al., 2005), patients were asked the number of years in each state they would 

exchange for resolution of their symptoms. All patients were willing to trade a 

disproportionately larger number of years to avoid a more severe pain state. Specifically, 

the perceived aversiveness of back pain increased non-linearly with severity (ratio 

severe to mild pain = 12:1). Another study used a similar methodology with chronic pain 

patients (Wetherington et al., 2014), estimating the disutility of mild, moderate and 

severe chronic pain as, respectively, 0.04, 0.14, and 0.26 in a paper test, and as 0.16, 

0.26, and 0.27 when interviewed face to face.  

The observation that disproportionately longer durations are required to compensate for 

increases in pain intensity once more suggests that the aversiveness of pain increases 

super-linearly with intensity (i.e., high-intensity pain is disproportionately more 

unbearable than moderate pain). However, in all cases the aversiveness of the chronic 

conditions evaluated may have been to some extent confounded with simultaneously 

occurring disabilities and socio-cultural ramifications of pain, unlikely to be present in 

non-human species. We therefore searched for studies evaluating instances of acute 

pain. Two studies were found. One examined pain intensity experienced by women 

during labor or recently after delivery (Carvalho et al., 2014). The authors report a 

preference for moderate pain (level 5 out of 10) for two hours over extreme pain (10/10) 

for 1 hour. Additionally, a prolonged but mild pain episode (18 hours at 1/10 intensity) 

was favored over an intense but shorter bout of pain (2 hours at 9/10). Although the 

methodology does not enable establishing the numerical equivalence among pain 

ratings, an intensity scored as level 10 was perceived as being more than twice as bad as 

one scored level 5, as was a score 9 perceived as worse than 9 times as bad as a score of 

1.  

The second study investigated postoperative pain and cancer pain (Wallenstein et al., 

1980). Here, the relationship among seven categories of pain (2: just noticeable, 3: 

weak, 4: mild, 5: moderate, 6: strong, 7: severe, 8: excruciating) was best described by a 

power function of the form y=0.99*x^2.99 for patients with postoperative pain and a 

power function of the form y=1.1*x^2.14 for patients with chronic cancer pain, where x 
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corresponds to the pain category (1 to 8) and y the perception of intensity/distress. This 

translates into a perception of intensity for the seven categories of respectively 1, 8, 25, 

62, 122, 210, 333 and 496 (postoperative pain) and 1, 5, 12, 21, 34, 51, 71 and 94 (cancer 

pain).  

We find that the latter studies are possibly the most informative on the potential 

temporal equivalence among pain intensity levels. In addition to being exclusively 

focused on pain, they were the only studies assessing painful conditions by patients 

experiencing the pain. We find it unlikely that the most intense pain experienced is of an 

Excruciating nature as defined in the Welfare Footprint framework, since this category 

is by definition associated with extreme and unbearable pain, not tolerated even if for a 

few seconds (a definition which does not coincide with the description of the patients in 

the studies above). But if the most intense pain, as evaluated in these studies, 

corresponded to the ‘Disabling’ category, the equivalence between Annoying and 

Disabling pain would be best represented by a ratio of  approximately 1 to 94-496.  

Empirical Evidence and Theoretical Challenges 
The observation that pain’s aversiveness escalates super-linearly with intensity 

coincides with findings from experiments in psychophysics, a discipline that investigates 

the relationship between the physical intensity of stimuli and their subjective perception 

(Cecchi et al., 2012). Research in this area indicates that as sensations, including pain, 

increase in intensity, their perceived aversiveness grows exponentially (Stevens, 1957). 

For instance, as the intensity of an electric shock rises, perception of the pain grows at 

an accelerating rate, so the hardest shock can feel over 3,000 times worse than the 

mildest (Stevens, 1959). Likewise, in humans exposed to contact temperatures between 

43°C and 51°C, the worst pain was judged to be 4,000 to 25,000 times more intense 

than the mildest pain (Price et al., 1989) (Baliki et al., 2009). The non-linear nature of 

pain perception is further illustrated by Gómez-Emilsson (Gómez-Emilsson, 2019, Aug 

10) through examples such as the Scoville scale (a scale that measures the spicy heat of 

chili peppers in heat units) and the KIP scale to rate cluster headaches, both assumed to 

be logarithmic in nature. 

These findings are also aligned with evolutionary reasoning. Intense pain demands 

immediate cognitive prioritization, putting other functions on hold to ensure that, in the 

presence of potentially fatal threats, an organism’s primary objective is the mitigation of 

the pain source. By making the experience of intense pain overwhelmingly aversive, 

organisms are compelled to take swift action, increasing the odds of survival. 

Additionally, the threat to an organism’s survival is likely to increase exponentially with 

the severity of the harm. For example, while minor injuries are typically manageable and 

heal, critical thresholds can be crossed with harms of greater severity, overwhelming the 

body’s compensatory capacities. Severe injuries can lead to blood loss, organ failure, or 
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infections, each exponentially increasing the risk of mortality. Moreover, the energy 

required for recovery from severe injuries can rapidly deplete the body’s reserves, 

reducing the ability to withstand additional threats and creating a cycle of increased 

susceptibility to further harm. Inflammatory and immune responses can also become 

detrimental with more severe harms, as excessive inflammation can damage healthy 

tissues and lead to a feedback loop that accelerates the impoverishment of welfare. 

These responses are also consistent with the observation that higher pain intensities 

have a disproportionately larger impact on human functioning than lower pain 

intensities (Cleeland, 1984; Jensen et al., 2001).  

Nonetheless, defining this relationship’s precise nature, remains fraught with 

uncertainty. In addition to empirical evidence being surprisingly scarce, intensity 

weights are likely dynamic and modulated by multiple contextual factors. For example, 

whether pain is delivered in short bursts or continuously seems to play a pivotal role in 

determining its relative unpleasantness (Rainville et al., 1992). In general, the perceived 

aversiveness of pain will be modulated by a myriad of factors that include its type, 

anatomical distribution, attentional states, anticipation, past experience and fear 

(Cleeland, 1984; Gentle, 2001; Ossipov et al., 2010; Vowles et al., 2006). 

Other layers of complexity are also present. For example, pain itself might distort an 

individual’s perception of time (Mogensen, 2023). Does enduring a certain level of pain 

for a shorter duration feel longer than a lesser pain endured for the same period? 

Similarly, relative weightings between categories of pain could vary among species. The 

ratio of how much worse ‘Excruciating’ pain is compared to ‘Annoying’ pain may differ 

for an insect, a fish, a cow, or a human (Fischer, 2022; Schukraft, 2020a), particularly in 

the presence of species-specific differences in the subjective perception of time 

(Mogensen, 2023; Schukraft, 2020b, 2020c). In fact, the very relationship between the 

aversiveness of pain and its intensity may itself change depending on the duration of the 

experience. With no data to understand how this happens, the extent to which 

extrapolating from short to long intervals is valid is unclear, speaking against the use of 

fixed equivalence levels among pain intensity levels.  

The non-linear nature of the relationship between pain intensity, as measured on 

orginal scales, and its corresponding aversiveness also means that even small errors in 

estimates of more intense pain have disproportionately larger effects in aggregated 

estimates of time suffering. To see this, consider the example in Table 1. Disabling pain 

is used as a reference, hence hypothetical equivalence factors represent the time needed 

in the other intensity categories that would make them as unpleasant as Disabling pain. 

As shown, there is a striking disparity in the contributions of different pain intensity 

categories to the final aggregated estimate. If Excruciating pain is assumed to be 10 to 

1,000 more aversive than Disabling pain, estimates of time in Excruciating pain would 

account for over 90% of the aggregated estimate. Naturally, any imprecision in the 
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estimated time in Excruciating pain would have a major impact on the aggregated 

results. 

 

 

 

 

Table 1. Hypothetical weighting schemes: time units in each pain intensity category needed to 
make the experience as unpleasant as one time unit of disabling pain. 

Category 
Estimated time 
in pain at each 
intensity 

Hypothetical 
Equivalence with 
Disabling pain 

Time in 
Disabling- 
equivalent pain 

Contribution of time in 
each intensity to 
aggregate estimate (%) 

Annoying 10 minutes 1/(100 to 1,000) 0.6 to 6 sec 0.001 to 0.0094%  

Hurtful 10 minutes  1/(5 to 100) 6 sec to 2 min 0.020 to 0.094%  

Disabling 10 minutes  1 10 minutes  0.10 to 9.42%  

Excruciating 10 minutes 10 to 1,000 1.6 to 166.6 h 90.45 to 99.88% 

Aggregate Estimate:  
time in Disabling-Equivalent Pain 1.8 to 167 h 

 

These observations could also lead to the conclusion that efforts on preventing cases of 

intense suffering should possibly dominate most utilitarian calculations 

(Gómez-Emilsson, 2019, Aug 10). However, while the nature of reactions to intense pain 

is shaped to be overwhelming and disproportionate, prolonged suffering of more 

moderate intensities is not necessarily less detrimental to overall welfare. In fact, 

enduring moderate pain over an extended period will typically affect an individual’s 

health and quality of life in a manner that exceeds what might be expected based on 

duration alone. For example, chronic pain can alter pain pathways and  make other pain 

experiences more intense, both by exacerbating the pain experience and reducing the 

threshold for future pain (McCarberg & Peppin, 2019). Likewise, chronic pain is 

associated with alterations in neurochemical and hormonal levels, reducing the ability 

to cope with stress and making individuals more vulnerable to disease (Page & 

Ben-Eliyahu, 1997). Long-lasting pain can also lead to anxiety, depression, and 

helplessness, and prevent, partially or completely, positive affective experiences. Finally, 

experienced durations of moderate pain are often many orders of magnitude longer that 

those associated with intense pain. 
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In light of the complex interplay and cumulative impacts of chronic and acute 

experiences on overall well-being, comprehensive assessments of welfare that 

encompasses the effects derived from these experiences is essential for making informed 

decisions between interventions aimed at alleviating short-term intense suffering versus 

long-term moderate suffering. For example, in deciding between investing into banning 

experiences such as bodily mutilations or some slaughter methods versus longer-term 

issues such as high stocking density or confinement, an investigation of all the 

consequences of these practices would be required. 

Potential practical approaches 
Effective resource allocation and prioritization among sources of suffering requires 

finding ways to quantify their burden in a comparative way. In the Welfare Footprint 

framework, the cumulative load of negative affective experiences endured by animals 

are quantified using a biologically meaningful metric: time spent in pain of four 

intensities. This granulated view of suffering is clear and intuitive and can be traced 

back to evidence, aiding resource allocation and decision-making processes targeting 

different priorities. Currently, disaggregated estimates can also rank most welfare 

challenges and farm animal production scenarios in terms of suffering 

Yet, challenges arise when this (or other metrics) are asked to balance the intensity and 

duration of suffering. Foremost among these is the uncertainty associated with 

equivalence factors, which are needed for converting time spent in different intensity 

levels to a common metric. So far, these factors are not empirically substantiated, and 

carry high levels of uncertainty.  

Additionally, with aggregate estimates of time suffering, references to the actual 

experiences of animals are lost. While estimates of 10 minutes in Excruciating or 

Disabling pain are readily understandable by any audience, aggregate estimates of time 

in pain do not have an intuitive meaning. For example, it is not clear if a long time in 

Disabling-equivalent pain is dominated by experiences of chronic or acute suffering, or 

some combination thereof. Likewise, there is also an ethical puzzle regarding the 

validity of balancing different levels of suffering (Singer, 1975). For example, aggregate 

estimates of time in pain in a population with individuals enduring intense pain could 

be similar to that of a population where no individual suffers intense pain, but a larger 

fraction of individuals experience milder pain for a sufficiently long time. The extent to 

which extreme suffering concentrated in fewer individuals can be compensated by 

milder suffering in a large number of individuals is unclear.  

In short, the seemingly straightforward concept of a weighting system between pain 

intensities is still riddled with limitations. Until equivalences in the dimensions of pain 

are better understood, we favor a disaggregated approach. In its current form the 
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Welfare Footprint framework can rank most events, scenarios and systems. Where 

difficult trade-offs are present, the framework can be extended further by examining 

which weights would steer different decision-making paths, and then determine 

whether such a weight is scientifically justifiable.  

We illustrate this possibility by considering estimates of Cumulative Pain, at each 

intensity, for some of the most common welfare challenges commercial chickens 

experience over their lives, including slaughter (Table 2). 

  
Table 2. Measures of Cumulative Pain in chickens (estimated seconds in pain, at each intensity). 
Estimates correspond to the midpoint of uncertainty intervals (Schuck-Paim & Alonso, 2021, 2022), and 
do not consider the welfare impacts of the secondary effects of the harms described. ‘Average flock 
member’: estimated time in pain weighted by the prevalence of the problem (considers that not all 
individuals experience the problem, and/or experience different degrees of severity). ‘Worst possible 
case’: individual enduring the worst possible outcome. 

Seconds in Pain Hurtful (1) Disabling (2) Excruciating 
(3) 

(A) Effective electrical waterbath stunning in 
broilers (average flock member) 62 70 1 

(B) Electrical waterbath set to low carcass 
damage (average flock member) 68 156 70 

(C) Electrical waterbath stunning (any form) 
(worst possible case: conscious until 
scalding) 

154 367 116 

(D) Lameness in fast-growing broilers 
(average flock member) 805,464 193,068 0 

(E) Lameness  in fast-growing broilers (worst 
possible case: gait score 5 at slaughter) 1,384,200 1,591,920 0 

(F) Chronic hunger in fast-growing broiler 
breeders (all individuals assumed to 
undergo same experience) 

15,014,160 7,056,000 0 

(G) Behavioral Deprivation in caged hens  
(all individuals assumed to undergo same 
experience) 

10,930,500 1,165,500 0 

(H) Depopulation and Transport in cage-free 
hens (average flock member) 41,184 90,180 2 

(I) Keel bone fractures in cage-free hens 5,201,352 371,952 0 
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(average flock member) 

(1) pain that disrupts the ability of individuals to function optimally; (2) continuously distressing pain that 
takes priority over most behaviors (drastic reduction of activity and inattention to other stimuli); (3) 
extreme level of pain that would not normally be tolerated even if only for a few seconds. 
  
  

The table shows that for an intervention that reduces extreme forms of suffering during 

slaughter (chiefly Excruciating pain) to be favored over one that averts less-intense 

suffering (including problems such as lameness in fast-growing broilers, chronic hunger 

in breeders or behavioral deprivation in caged hens), Excruciating pain would need to 

be perceived as being many orders of magnitude worse than Disabling or Hurtful pain. 

For instance, the average broiler stunned with electrical parameters set to reduce 

carcass damage (i.e., less effective at causing loss of consciousness, row ‘B’ in Table 2) 

endures about 70 seconds of Excruciating pain, while lameness causes, on average, 

1,384,200 and 1,591,920 seconds of Hurtful and Disabling pain, respectively (‘D’). To 

justify prioritizing improvements in electrical stunning parameters over enhancements 

in lameness based solely on the reduction of suffering, the aversiveness of Excruciating 

pain would need to be perceived as approximately 3,000 times more severe than 

Disabling pain, or over 14,000 times more severe when considering the Disabling and 

Hurtful pain together. When comparing the most severe outcomes—birds that are 

scalded alive during slaughter (‘C’) against those suffering from the most severe form of 

lameness, with a gait score of 5 at the time of slaughter (‘E’)—the perceived aversiveness 

of Excruciating pain would need to be about 13,000 times greater than that of Disabling 

pain to justify a focus on stunning reforms over lameness improvements. Similarly, for 

interventions aimed at enhancing stunning parameters (‘B’) to be deemed more 

beneficial to welfare than those targeting the mitigation of chronic hunger in 

fast-growing female broiler breeders (‘F’), the aversiveness of Excruciating pain would 

need to be considered over 300,000 times worse than that of Disabling or Hurtful pain. 

In determining the plausibility that Excruciating pain is several orders of magnitude 

more averse than pain intensities that are still very distressing (such as Disabling pain), 

it is also necessary to consider that estimates of the welfare impacts of the farm-level 

harms described, such as lameness, behavioral deprivation and chronic hunger, do not 

include their secondary effects. For example, in the case of chronic hunger, secondary 

effects emerging from feed restriction include aggression, higher incidence of feather 

pecking, skin lesions, foot pad lesions, disrupted resting, impaired immunity and 

long-term consequences for the welfare of offspring (meat chickens) through epigenetic 

effects (Schuck-Paim & Alonso, 2022). In the case of lameness, by-products include a 

greater risk of infection, dehydration, contact dermatitis, the frustration to perform 

highly motivated behaviors and sleep disruption (Schuck-Paim & Alonso, 2022). Should 
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these effects be considered, they would require an even higher aversiveness ratio for 

Excruciating pain compared to Disabling and Hurtful pain.  

While these observations align with the view that interventions targeting prolonged 

suffering may warrant prioritization absent evidence that the welfare impact of intense 

brief pains exceed more moderate pains by orders of magnitude (McAuliffe & Shriver, 

2023), we suggest that in case of difficult trade-offs decisions should be determined on a 

case-by-case basis, considering species-specific pain responses, context of decision, and 

full range of welfare effects associated with the intervention. For instance, while the 

secondary effects of intense suffering at slaughter does not have lasting secondary 

effects due to the immediacy of death, intense brief suffering at early life (e.g., bodily 

mutilations) are likely to have multiple and profound welfare consequences, such as 

heightened pain sensitivity and reduced stress resilience.  
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