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ABSTRACT
In Thailand, tigers are more numerous in captivity than they are in the wild, with 51 facilities housing approximately 1962

tigers. As charismatic fauna, tigers are popular with tourists, and the majority of facilities offer a variety of entertainment

activities with controversial reports towards the animals' welfare. The aim of this research was to investigate tiger welfare in

Thai zoos to identify specific welfare issues. We assessed 34 tourism facilities holding tigers in Thailand in 2019 using a 25‐point
welfare assessment that utilizes the Five Domain model (incorporating all five domains: nutrition, physical environment,

health, behavioural interactions and mental state). The mental domain score was derived from the scores of the other four

domains. Additional data were collected from each facility, including the number of tigers, any colour variants, types of human

interaction and admission cost. Welfare scores for each domain were calculated by totalling the scores per domain and dividing

by the number of points allocated to that domain. A multiple regression was used to identify any significant predictors of mental

domain score. The results revealed that the provision of a suitable physical environment scored the lowest, while nutrition

scored the highest though this was still a low score overall. The multiple regression showed that 45.4% of the variance for the

mental domain score was significantly affected by the number of colour variants housed and the types of human interaction

available with facilities, with more of both these factors contributing to a more negative score. Our results demonstrate the need

for urgent, comprehensive infrastructural, species‐appropriate environment and design and animal management improvements

to increase animal welfare. Informed institutional change toward the breeding and use of tigers for public interactions is also

required. This is the first assessment completed of captive tiger welfare of tiger facilities in Thailand and shows that the welfare

concerns encountered are within a high proportion (67%) of Thailand's facilities. This supports the need for the creation and

enforcement of effective and clear captive wildlife operational standards to provide a sustained solution for captive tiger welfare

and can provide a considered approach to ex‐situ tiger management that, in conjunction with in‐situ efforts, can improve much

needed conservation efforts of this species.

1 | Introduction

Wild tiger (Panthera tigris) populations have been decimated
over the last 100 years (Sanderson et al. 2010), due to extensive
trophy hunting in the twentieth century, habitat loss, human–
wildlife conflicts and an illegal trade fuelled by an insatiable

demand for tiger parts (Environmental Investigation Agency
[EIA] 2020). Best estimates indicate that only 4500 tigers
remain in the wild across all of their range countries (World
Wildlife Fund [WWF] 2022) globally. In contrast, captive pop-
ulations are increasing, with an estimated 12,500 tigers in
captivity worldwide (Convention on International Trade in
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Endangered Species of Wild Fauna and Flora [CITES] 2019).
The increase in the captive population is not only associated
with conservation efforts, but also with the exploitation of tigers
for profit, with tiger farms supplying both the wildlife trade
(Nyhus, Tilson, and Hutchins 2010) and tourist attractions,
where tigers are in high demand (Cohen 2012). While this is an
issue of global relevance, the scale of the problem is particularly
evident in Asia, where countries such as China, Laos, Vietnam
and Thailand are all home to large captive tiger populations:
there are now more than 8000 tigers in captivity across these
four countries (EIA 2020).

Tigers have been bred in captivity in Thailand for more than
two decades (Schmidt‐Burbach, Ronfot, and Srisangiam 2015).
As charismatic megafauna, tigers attract tourists to facilities due
to their large size, ‘cute factor’, endangered status and high
entertainment value for viewers (Carr 2016). It is estimated that
although there are only 160 tigers left in the wild in Thailand
(Wipatayotin 2020), there are an estimated 1960 tigers held in
captivity within the country (EIA 2020). Most of these animals
are housed in licensed facilities such as private venues, public
zoos (‘place or premise where the collection of Wild Animal is
for the purposes of recreation and education for the public and
for scientific research and is also a breeding place of Wild
Animal thereof’, Thai Law, 2014) and tiger farms (‘a facility that
breeds tigers for commercial sale and trade of tiger parts such as
tiger bone wine’, EIA 2020). In contrast, private facilities are
operated by individuals or companies requiring licences, and
the government‐run facilities are either under the Zoological
Parks Organization Thailand (ZPOT) or the Department of
National Parks, Wildlife and Plant Conservation (DNP).

Robust national legislation is important for effective animal
welfare protection for captive wild animals to ensure a high
standard of welfare within all captive facilities. Gray (2017)
suggested that where a country lacks effective animal welfare
legislation, it also lacks the ethical oversight of a zoo associa-
tion. Thailand's legislation is lacking in this area; the Animal
Cruelty Prevention and Welfare Act only came into force in
2014 and is one of the shortest animal welfare legislation acts in
the world (Ghosh 2016). Vaguely worded, with unclear defini-
tions for animal welfare and cruelty, the law is difficult to
enforce, contributing to generally low welfare standards
throughout the country (Dorloh 2017). The Act does not include
any scientific literature or reference welfare frameworks such as
the Five Domains. This framework would provide an important,
and hugely helpful outline of good welfare that could be used
within the context of enforcement. Without them, there are no
standards to which welfare can be measured. Currently, the
task of enforcing this Welfare Act falls to the conservation‐
oriented DNP. While visits can occur when a welfare issue is

raised, the Act does not appear to require any enforcement
reporting or follow‐through inspections.

Tourist facilities within Thailand are known to offer a variety of
entertainment activities such as circus‐style shows where the
tigers perform behaviours to entertain, tiger photo opportunities
and tiger cub feeding requiring the removal of cubs from their
mothers at a young age (Cohen 2012, 2013). These forms of
entertainment have created numerous welfare concerns
(Cohen 2013; Schmidt‐Burbach, Ronfot, and Srisangiam 2015),
including forcing the tiger into stressful interactive situations
(World Animal Protection [WAP] 2010; Isoux 2016), restraining
by a short leash or chain (Cohen 2012), controlling within
confined spaces or by keeping them awake for interactions,
something that is contrary to their natural behaviour of sleeping
significant portions of the day (Szokalski, Litchfield, and
Foster 2012), thus affecting their welfare.

Animal welfare has had multiple definitions, but generally,
now it is recognized that welfare involves biological func-
tioning, affective state and natural behaviour opportunities
(Mellor 2016). It is now commonly considered to refer to the
affective state of an animal and how it is feeling (Koene 2013;
Veasey 2020; Mellor 2016). Mellor et al.'s (2020) Five Domains
model considers how the aspects of an animal's physical en-
vironment, nutritional health care and behavioural interac-
tions (with the environment, other animals and humans)
impacts its overall mental well‐being. Good operational man-
agement practices always provide appropriate pro‐active
health care and dietary consideration tailored to the needs of
individual animals, and a physical and social environment
where an animal is able to express normal and natural beha-
viours while minimizing fear, stress or frustration (AZA Tiger
Species Survival Plan 2016).

Captive tigers in Thailand across all facilities are frequently
housed in inappropriate living conditions such as small and
barren enclosures without suitable furnishings or enrichment
(Schmidt‐Burbach, Ronfot, and Srisangiam 2015). Facilities
often engage in speed‐breeding practices where high volumes of
cubs are born to fulfil tourist demand for cub feeding and selfies
(WAP 2016; Cohen 2012; Schmidt‐Burbach, Ronfot, and
Srisangiam 2015). This means there are a high number of tigers
per facility that result in overcrowding. Overcrowding typically
results in a reduction in the quality of species‐specific en-
closures, little to no enrichment and consequently the inability
for tigers to perform natural behaviours (Schmidt‐Burbach,
Ronfot, and Srisangiam 2015). Restrictions in performing nat-
ural behaviour are known to negatively affect both physical and
mental health (Morgan and Tromborg 2007). Tigers are known
to be solitary in nature (Szokalski, Litchfield, and Foster 2012),
and overcrowded conditions can induce stress (Morgan and
Tromborg 2007), reduce access to resources (Olsson, Wurbel,
and Mench 2018), reduce daily operational management and
limit proactive and reactive health care to each animal.

There has been little comparative research investigating animal
welfare within zoos and wildlife venues in Thailand, specifically
on tigers, an aspect needed to better understand the welfare
concerns prevalent in facilities across the country. Therefore,
the aim of this research was to investigate tiger welfare across

Summary

• Physical environment impacted welfare scores the most.

• Increased numbers of colour variants and entertainment
level decreases mental state score.

• Priority to improve species‐appropriate environment
and design for captive tigers in Thailand.
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34 tiger facilities open to the public in Thailand in 2019. We
compared the welfare assessment results across facilities to
identify the most concerning welfare issues within the tourism
venues.

2 | Methods

2.1 | Facilities

Thirty‐four of a possible 63 public entertainment facilities
housing tigers in Thailand (EIA 2020) were selected for
assessment in 2019 as these were the ones open to the public.
Many of the 64 facilities are privately owned and do not allow
visitors. Facilities included private venues, public zoos and
government‐run sites. However, all are included under licensed
entertainment facilities. Facilities were identified through the
use of previously published reports (WAP 2016; EIA 2017).
Facilities were located throughout Thailand, predominantly in
the main tourist destinations: Pattaya, Phuket, Koh Samui, Hua
Hin and Chiang Mai. All facilities were open to tourists and
were visited during opening hours. Researchers visited the
facilities anonymously without the knowledge of facilities
(Corrigan, Ng, and Williamson 2010; Schmidt‐Burbach, Ronfot,
and Srisangiam 2015), assessing what was visible to the general
tourist and did not assess off‐limit areas. For this reason, indi-
vidual facilities were allocated a random number once assessed
to ensure anonymity.

2.2 | Data Collection

A tiger welfare assessment tool consisting of 25 questions was
designed based on the principles of the Five Domains model
(Mellor et al. 2020) and on similar assessment protocols utilized
by the charity, Wild Welfare (Ward et al. 2020). This included
24 factors relating to nutrition (domain 1), the physical en-
vironment (domain 2), health (domain 3), behavioural inter-
actions (with the environment, other animals and humans:
domain 4) and an additional factor on entertainment level
(animals used in displays or as other commercial entities = 0,
visitor–tiger interactions = 1, no interactions or displays = 2)
(Supporting Information S1: Appendix 1). Factors were grouped
as per their relevance to the four domains and scored with a 0, 1
or 2 (Table 1), that is, the higher score was indicative of a better
provision of the resource in question. Each factor was provided
a qualitative standard for the researcher to qualify the result
against. While score 2 was the highest score, it is not necessarily
indicative of optimal best practice standards, but rather con-
sidered known species requirements within the context pro-
vided. Guidelines to this scoring criteria can be found in
Supporting Information S2: Appendix 2.

Scores were allocated per facility (not per individual animal) to
get an overview of the tigers and, to ensure consistency and to
capture critical welfare issues, scores were based on the worst‐
case observed. For example, at one facility, there might be three
tigers in an enclosure, four tigers in a concrete cage and two
tigers chained. Scoring only the highest welfare would not give
an accurate result, nor would it be reflective of the current

welfare issues present in these facilities. Additionally, this
methodology was used because if a facility has poor welfare
scores, we assumed that most/all tigers within that facility will
have the same poor welfare though this is a limitation of the
study as not all individual tigers may have a negative score. That
being said, facilities are typically homogenous, particularly with
their enclosure infrastructure and management, thus individuals
are likely to have similar care and husbandry conditions
throughout a facility. As this was a snapshot assessment and
situational analysis, the scores were based on the lowest observed
situation to fully understand what areas need to be improved
within facilities. It is for this reason that locations have not been
disclosed. Because of the nature of data collection, it was not
possible for individuals to be assessed, plus some tigers were
unseen. Facility scores for each of the 25 questions were totalled
to get a final score out of 50 (Table 2). Factors in the Behavioural
Interactions domain (signs of stereotypy, positive treatment by
staff, positive behaviour, staff used physical force) and body
condition observations were performed using rapid assessment
protocols, over 5‐min periods (Altmann 1974). All other obser-
vations were taken during the duration of the visit, which meant
time of day was a limiting factor, particularly for diet, cleanliness,
enrichment, behaviours where scores may have differed
depending on the time of the visit. Any behavioural observations
that considered the tiger's response to non‐threatening humans
were recorded only after the rest of the assessment was carried
out to avoid the researcher influencing this behavioural response
through the tiger's initial reaction response. It is likely that there
is a relationship between how tigers respond to unfamiliar, non‐
threatening humans and the interaction types the tigers engage
in, which would impact these interaction observations. Two
researchers conducted the 25‐question assessments, and an in-
terobserver reliability assessment of the same tigers at the same
facility was conducted to ensure observations and scores were
> 90% accurate.

Additional data was collected through direct observations and
brief unstructured questions with animal care (keeping) staff.
These data included the total number of tigers at the facility
(staff discussion), interaction type, the number of colour var-
iants housed and how much it costs for general adult admission
to the facility. These additional data were included as potential
welfare indicators. The number of tigers was recorded as it
could have a bearing on welfare, with a greater number of tigers
requiring more resources, spreading them thin, subsequently
resulting in poorer welfare conditions within the facility as a
whole. Interaction types were included as tigers participating in
more hands‐on or intense interactions could be experiencing
higher levels of stress, potentially negatively impacting their
mental state. Colour variants (recorded as a number of tigers
observed) were included as they are recognized as genetically
inbred and suggest a lack of management welfare knowledge.
Additionally, numerous health problems are associated with
tiger colour variants, specifically white tigers. The cost of
admission was included as it might indicate whether the funds
are available to invest in animal welfare.

Age and sex of the tigers were not noted due to possible inac-
curacies when observing from a distance or when observing
large groups. There was no weighting for any of the scored
factors as they were deemed equally important.
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2.3 | Data Analysis

A proportion for each of the four domains was calculated by
totalling the scores per domain and dividing by the number of
questions allocated to that domain on a facility level. The
combined proportions from each of the four domains were then
used to infer the overall affective state in the fifth domain,
mental health for the facility as a whole.

A multiple regression in SPSS Version 26 was used to
investigate any influencing factors that may impact the
mental domain score. Variables entered into the model were

interaction types, the number of colour variants at the
facility, the proportion of tigers assessed at the facility and
the cost of admission.

2.4 | Results

From the 34 facilities, there were 799 tigers that were observed
and assessed as part of this welfare assessment that took into
account the worst‐case scenarios. This represents 64% of the
total number of tigers that were housed across the total number
of facilities in Thailand.

TABLE 1 | Breakdown of factors and their scores (a full description of each factor can be found in Supporting Information S2: Appendix 2).

Domain Factors

No. of facilities scored Poor Acceptable Good
0 1 2 % % %

1: Nutrition Water provision 10 2 22 29 6 65

Clean water 12 2 20 35 6 59

Species‐appropriate diet 0 31 3 0 91 9

2: Physical environment Enclosure size 21 10 3 62 29 9

Species‐specific enclosure 13 15 6 38 44 18

Pond access 16 15 3 47 44 9

Shelter access 16 12 6 47 35 18

Cleanliness 1 13 20 3 38 59

Substrate variation 11 18 5 32 53 15

Environmental noise 16 9 9 47 26 26

Management knowledge 18 16 0 53 47 0

3: Health Signs of inbreeding 22 0 12 65 0 35

Signs of injury 6 6 22 18 18 65

Signs of pain 15 3 16 44 9 47

Body condition score 7 17 10 21 50 29

Healthcare provided 4 17 13 12 50 38

4: Behaviour interactions Signs of stereotypy 17 14 3 50 41 9

Response to non‐threatening
humans

2 22 10 6 65 29

Positive treatment by staff 8 19 7 24 56 21

Signs of human‐applied injury 11 0 23 32 0 68

Positive behaviour observation 14 16 4 41 47 12

Staff used physical force 8 1 25 24 3 74

Enrichment provision 23 10 1 68 29 3

Appropriate social grouping 6 11 17 18 32 50

5: Mental state Colour variants observed — — — 53 0 47

Entertainment level 4 16 14 12 47 41

TABLE 2 | Total scores for each facility out of 50 where a score of 25 or less is considered poor welfare, 26–40 was acceptable and a score of 41 or

above good welfare.

Total score across all factors

1–5 6–10 11–15 16–20 21–25 26–30 31–35 36–40 41–45 46–50

No. of facilities — 2 4 10 5 4 3 2 4 —

4 of 11 Zoo Biology, 2024
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Figure 1 shows that the lowest ratio score achieved across the
34 facilities was the physical environment provided for the
tigers (mean 0.78 ± 0.07), the highest score was nutrition pro-
vision (mean 1.23 ± 0.11). The maximum score across each of
the domains was 2.0, therefore, none of the domains scored
particularly high across the facilities. Table 2 shows that most
of the facilities offered suboptimal welfare, 21 facilities (62%)
scored an overall score of 25 or lower, indicating ‘poor’
welfare, with only six facilities (18%) scoring above 35 for
‘good’ welfare practices. A total of 572 (72%) of the tigers
assessed were found in the 21 facilities scoring five or less.
In contrast to this, the six facilities that received a score of 36
or above collectively held 47 (36 observed) of Thailand's re-
ported captive tigers. A total of 93 (12%) of observed tigers
were one of three colour variants – white, snow or golden.

Nutrition scored well across most facilities with 65% providing
water in some form. However, this reduced to 59% for clean
water specifically. Ninety‐one percent of facilities provided an
appropriate diet where raw food was provided but there was
little to no variation within the diet. No facilities scored 0.

Physical Environment was poor across all factors graded. The
majority of facilities (62%) had small living spaces, usually
indicating no outdoor enclosure access and simple cage living.
Only 18% of facilities had species‐specific enclosure designs,
with just 9% of these providing a deep pond for swimming and
an appropriate enclosure size, 18% providing shelter for all
tigers, 15% a variety of substrates and 26% a quiet environment.
In contrast, most facilities did not provide a tiger‐specific en-
vironment with no pond (47%), no shelter (47%), high levels of
environmental noise (47%) and concrete substrate only (32%).
Despite most facilities not achieving high scores for Physical
Environment, the majority, 59%, scored good for cleanliness.
None scored ‘good’ for management knowledge.

Under Health, 65% of facilities showed tigers with no sign of
any injury. However, 44% of facilities had tigers showing signs
of pain and 65% had signs of inbreeding, of which 53% had tiger
colour variants, including white, snow and golden. Exactly half
of the facilities had an average body condition score (BCS)
indicating tigers were slightly over or under the ideal body
condition. Twenty‐one percent of the facilities held tigers with
poor BCSs (predominantly overweight).

In Behavioural Interactions, high levels of abnormal behaviours
were seen in 50% of the facilities. No tigers were observed
performing positive behaviours in 41% of facilities, with only
12% of the facilities had the majority of their tigers observed
performing positive behaviours such as scent marking, playing
or positive social interactions. Tigers were generally ambivalent
in their response to unthreatening humans, with 65% of facili-
ties having tigers respond in a neutral manner and only 6%
(2 facilities) with tigers that responded very negatively, that is,
moving away or acting in a fearful or aggressive manner
(Supporting Information S2: Appendix 2). These results corre-
late with positive treatment by staff where 56% of facilities had
hands‐on interactions but no force was observed, and 24% had
interactions deemed rough or forceful. Human‐applied injury
was noted in 32% of facilities with tigers declawed. The provi-
sion of enrichment was lacking or insufficient in 97% of the

facilities within Thailand. Sixty‐eight percent of the facilities
assessed scored 0, indicating that there was no enrichment at
all, with only 3% providing an adequate enrichment infra-
structure. Good social grouping was observed in 50% of facili-
ties, with 18% having very poor grouping (two or more tigers
kept in an area not appropriate for the number of tigers).

A multiple regression was used to predict the mental domain
score from entertainment level, number of colour variant tigers,
the proportion of tigers assessed and the admission cost. These
variables significantly predicted 45.4% of the variance for the
mental domain score (F4,28 = 4.985, p< 0.01). The number of
colour variants and the entertainment level were found to sig-
nificantly predict the mental domain score (p< 0.05). However,
the admission cost and the proportion of tigers assessed were
not significantly contributing to the model. The model sug-
gested that as the number of colour variant tigers housed
decreased and the entertainment level score increased (there
was a reduction in entertainment activities, Supporting Infor-
mation S2: Appendix 2), the mental domain score increased.
The cost of entrance to the facility or the proportion of tigers
assessed did not impact the mental domain score.

3 | Discussion

The welfare assessment tool designed for this study was spe-
cifically to assess the needs and provisions for tigers based on
the Five Domains (Mellor et al. 2020). The results showed that
of the four domains the largest contributing factor to poor
welfare in the assessed tiger facilities in Thailand were the
physical environment, followed by behavioural interaction and
health.

3.1 | Nutrition

Despite nutrition scoring the highest, this does not mean that it
was good across all facilities. Nutrition was the highest scoring,
possibly as the provision of food and water are basic needs and
this is in accordance with the Thai Animal Welfare Act's (2014)
requirement of providing ‘sufficient habitation, food and water’.
It is also possible that this domain scored higher due to most
facilities providing palatable and sufficient water. However,
while the majority of facilities provide water, some still do not
do so sufficiently. There were still 10 facilities where no water
was provided, leaving tigers panting and thirsty. Additionally,
even when there was provision of water, the water quality was
often lacking across facilities with algae present in water bowls.
Ideally, tigers should have continued access to fresh, running
water (AZA Tiger Species Survival Plan 2016).

While the quantity of food appeared to be adequate for most
facilities, the study was unable to analyze more in‐depth diet
provisions, such as the use of carcass feeding. Diet was accessed
by determining whether the type of food provided was appro-
priate. Predominantly, raw chicken or various cuts of unknown
meat were fed to tigers. Tigers should be given a raw diet with
carnivore supplements where necessary (Dierenfeld et al. 1994).
Additionally, the way the tigers were fed was assessed, with
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facilities scoring higher if they provided variation or food
enrichment to encourage more natural hunting or foraging
behaviours. There was little to no variation in the way the food
was provided, with most facilities observed providing it on the
floor or in bowls. A few facilities provided beef or pork once
a week, with some using it as part of an enrichment pro-
gramme, as observed and noted by the researchers. The volume
of food provided per tiger was taken into consideration. For a
healthy adult tiger, 4 kg of chicken per day is recommended
(Dierenfeld et al. 1994) though researchers were unable to
accurately assess this, it was inferred through body condition
scoring as to whether tigers were fed appropriate amounts. It
became evident that many facilities were likely overfeeding
their tigers, particularly those that were interacting directly
with the public.

3.2 | Physical Environment

In the wild, tigers traverse anywhere from 7 to 60 km per day in
search of food (Sunquist and Sunquist 2002), and there is a
correlation between enclosure size and the distance paced by
captive tigers (Breton and Barrot 2014). The majority of facilities
in Thailand provide very small living spaces (typically 4 × 4m)
that do not provide the space for the environmental infra-
structure that allows for such behaviours as running or climb-
ing opportunities. Tigers were unable to perform exploratory,
locomotory or patrolling behaviours, possibly resulting in a lack
of mental and physical stimulation, and often, the emergence of
negative behaviours such as abnormal repetitive behaviours
(ARBs) arose from an inability to cope (Rose, Nash, and
Riley 2017). Additionally, the small living spaces are predomi-
nantly barren, concrete‐floored cages – a third of all facilities
only had concrete substrates. A range of substrates, including
grass, sand and rocks should be provided throughout the living
space to prevent health issues such as joint, skin or paw prob-
lems due to continuously living on concrete (AZA Tiger Species
Survival Plan 2016; Croney et al. 2015).

Species‐appropriate enclosures should have den areas allowing
respite from the public and conspecifics (if housed together)

and promote resting or solitary behaviour requirements (AZA
Tiger Species Survival Plan 2016; Lyons, Young, and
Deag 1997). The researchers noted that retreat or visibility
barriers were not provided within any facility, exposing the
tigers to conditions where they lack control over their en-
vironmental use, which can contribute to feelings of stress and
frustration.

A very small number of facilities did provide more enclosure
furniture, such as platforms and dens, and a larger size where
tigers were capable of performing running and climbing beha-
viours. Only six of the facilities (zoos rather than hands‐on
tourist facilities) had living spaces meeting the American
Association of Zoo (AZA) standards which are a minimum of
144m2 per single tiger (AZA Tiger Species Survival Plan 2016).
Importantly, AZA‐accredited facilities are encouraged to exceed
this minimum and the average exhibit size is 510m2, which
none of the Thai facilities we assessed achieved. Additionally,
enclosures require multiple elevated platforms (AZA Tiger
Species Survival Plan 2016; Lyons, Young, and Deag 1997) and
access to a pond as cage furnishings. Due to Thailand's hot
climate, tigers should be provided with a pond to aid in ther-
moregulation (Yang, Fingean, and Brown 2013; Stryker
et al. 2019) as well as to encourage a wider behavioural reper-
toire (Veasey 2020) and a potential reduction in ARBs (Biolatti
et al. 2015). Despite this, almost half of the facilities did not
provide pools or a submergible water source for the tigers.

It is unknown how often tigers had access to the outdoor en-
closures. It is common practice for zoos to hold animals in
indoor enclosure spaces at night for safety precautions (The
Scottish Government 2019), and rotate individuals when there
is a lack of space or incompatibility within social groups,
resulting in animals being held in often, even smaller enclosure
spaces, or even if all tigers had access to these areas. However,
given the number of indoor cages with access to each enclosure,
and the number of tigers observed in each enclosure at a given
time, it is likely that many of the tigers do not get the oppor-
tunity to spend a significant portion of the 24‐h day in the
outside space. In many facilities, it was common to see four or
more indoor cages leading out into the same, single outside

FIGURE 1 | Mean proportion scores (±S.E bars) of the four domains, including nutrition, physical environment, health and behavioural

interaction across 34 tiger facilities in Thailand.
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enclosure with only one or two tigers outside and other tigers
viewable in the indoor areas. All facilities were only visited
during public opening hours. Researchers did not visit the
night‐time living areas and thus assessment of which would
have provided a more comprehensive welfare analysis.

Two‐thirds of the facilities maintained high standards of
cleanliness. This included the lack of faeces or litter within any
living spaces. One‐third of the facilities had low standards of
cleanliness; scum or green water in or around water bowls,
faeces in piles usually near the entrance to the enclosure and
some larger enclosures contained debris such as rusty fences.
Clean water is important because all cats are sensitive to smells
and will often not drink contaminated water (AZA Tiger Spe-
cies Survival Plan 2016), possibly leading to dehydration. The
removal of faeces is important because they can transmit or
contain endoparasites (AZA Tiger Species Survival Plan 2016).

Impressions are generally more favourable when visitors visit
somewhere clean and natural as the supposition is that the
animals are cared for as well (Melfi, McCormick, and
Gibbs 2004; Godinez and Fernandez 2019; Reade and
Waran 1996). Arguably, these cleaner living spaces can promote
better welfare, but overcleaning can also contribute to a sterile,
void of choice and challenges as the facility places cleanliness
above enrichment factors. As tigers scent mark, thorough dis-
infecting should be done rarely. It is also advised to leave some
traces of habitation or faeces markings undisturbed (AZA Tiger
Species Survival Plan 2016).

3.3 | Health

The overall health of the tigers had a significant effect on
welfare scores. Injury, BCS and disease impacted captive tiger
welfare. Injuries such as wounds from fighting, sores from
concrete (i.e., inappropriate housing), as well as neck injuries
from chains, missing tails and swellings were observed. As both
old and new injuries were recorded, it was indicative that
injuries and body condition remain an ongoing issue. Almost a
third of the facilities in 2019 were observed to have declawed
tigers. Performed for safety purposes during interactions, de-
clawing can cause severe injury, pain and deformities, espe-
cially with the onset of old age (Clark et al. 2014), subsequently
negatively affecting mental and behavioural states.

Pain may occur in conjunction with injury. Signs of pain
included limping, diarrhoea, hunching, stiff movement and
coughing or wheezing (often a sign of a more serious medical
condition) (Supporting Information S1: Appendix 1), though
these are only the most basic of observations. Without con-
sistent and thorough observation with experienced keepers and
vets, it is possible that signs of pain went unnoticed. This may
explain why the pain scores were at both extremes (Table 1).
The fact that such a high rate of pain was observed, given the
nature of tigers to hide pain, is in itself concerning and indic-
ative of severe welfare issues.

Tigers in 39% of the facilities were considered to have good BCS,
where feline bodies were lean, muscular with definition across
the hindquarters, abdomen and shoulders (Fazio 2020). While,

half of the observed tigers scored either side of this ideal
(slightly over or underweight), almost one quarter (21%) had a
poor BCS. The main reason for poor BCS was because the tigers
were overweight – clear fat deposits and no definition across the
hindquarters, abdomen or shoulders (Fazio 2020) rather than
malnourished. Captive big cats are often overweight due to a
lack of proper physical exercise as well as an unbalanced diet
(Dierenfeld et al. 1994) which links back to the nutritional is-
sues previously mentioned. The prevalence of obesity raises
concerns regarding the monitoring of food intake, the quality of
food provided and the inability to exercise. Obese tigers may
suffer a multitude of related health problems, including reduced
mobility, diabetes, liver problems, arthritis, respiratory issues
and more (Tilson and Seal 1987). The lack of enrichment pro-
grammes that requires movement or the need for appetitive
foraging contributes to the problem of obesity in many species
of captive wildlife (Dierenfeld et al. 1994: Mishra et al. 2021).
Additionally, some facilities may intentionally overfeed their
tigers who interact with tourists to suppress the tiger's appetite
to increase lethargy, which makes these tigers easier to handle
during human–animal interactions (Pers. Obs., 2010–2020).

3.4 | Behavioural Interactions

We considered the lack of appropriate environmental enrich-
ment such as logs, hanging toys, balls, tyres and food enrich-
ment as having a negative impact on welfare (see Supporting
Information S2: Appendix 2). While some facilities did provide
enrichment, it was limited to hanging tires, ropes around trees
and balls. Two‐thirds of the facilities had no enrichment
whatsoever, indicating a fundamental welfare issue. The pro-
vision of appropriate environmental enrichment is important in
captivity for the promotion of highly motivated and rewarding
behaviours that consequently elicit positive welfare states
through a more complex environment (Skibiel, Trevino, and
Naugher 2007). The lack of species‐appropriate enrichment and
environments can lead to frustration and stress, and ARBs
(Damasceno et al. 2017) such as pacing (fixed, repetitive
walking along the same path without an apparent goal with a
minimum of two repetitions; McPhee 2002) or overgrooming,
both of which were observed at various levels across most
facilities. Species‐appropriate enrichment alleviates boredom,
encourages highly motivated behaviours and provides the tiger
with challenges and choices which facilitate a degree of control
within their environment (Carlstead and Shepherdson 1994;
Ritzler et al. 2021). To prevent desensitization to enrichment
items and to stimulate the tiger, enrichment methods should be
varied (Skibiel, Trevino, and Naugher 2007; Szokalski,
Litchfield, and Foster 2012; Tarou and Bashaw 2007) and
include a wide range of habitats, sensory, nutritional, social and
cognitive enrichment something lacking in these facilities with
only one offering a well‐rounded enrichment programme. Each
of these enrichment types can optimize tiger welfare in different
ways with some overlap in providing optimum tiger welfare.

Many facilities in Thailand keep large numbers of tigers in close
quarters, leading to welfare concerns regarding inappropriate
social grouping. Results showed a wide variation regarding
social grouping, with 50% deemed to have good social grouping
and 19% with poor where two or more tigers were kept in living
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spaces not large enough to provide space and resources for all
tigers. This score was based on international tiger housing
guidelines (AZA Tiger Species Survival Plan 2016) and space
constraints in that it should be 144m2 for a single tiger, an
added 50% for each additional tiger and that tigers should be
kept with just two or three conspecifics (AZA Tiger Species
Survival Plan 2016). Wild tigers are known to be solitary in
nature, and the keeping of large numbers of tigers in close
proximity to each other, could have a chronic effect on welfare
(Szokalski, Litchfield, and Foster 2012). Too many tigers in a
small space result in an inability to access resources or to retreat
from conspecifics, promoting frustrated or agonistic behaviours
which can result in ARBs or injuries (Galardi et al. 2021).
However, even in the wild, tiger social structure may not be as
simple with nonaggressive interactions documented, indicating
it is possible that tigers may be more social than current liter-
ature suggests (Galardi et al. 2021). In fact, tigers raised together
in captivity often display strong play, social and other beha-
viours with suitable conspecifics though such captive tiger
social interactions could be the result of habituation rather than
an innate need to interact given the captive tiger environment is
so removed from that of the wild (Szokalski, Litchfield, and
Foster 2012). But, De Rouck et al. (2005) found that tigers paced
less when housed together. Galardi et al. (2021), noted strong
pair interactions indicating a potential for preferred conspecifics
within tigers, and Miller, Bettinger, and Mellen (2008) found
that the inability to see or interact with conspecifics resulted in
increased tiger pacing. Conversely, however, Bashaw et al.
(2007) found that increased pacing occurred when tigers could
see each other. It is, therefore, problematic to reference wild
behaviour and use it to predict welfare in captive tigers
(Koene 2013).

We scored singularly housed tigers as appropriate social
grouping (see Supporting Information S2: Appendix 2), but we
acknowledge that this is debatable and further research is
needed for conclusive evidence. Our reason for scoring in this
manner was also due to the limited enclosure size, variations in
tiger age and sex and the likelihood of tiger groups being
unrelated, factors that meant the tigers were not compatible in
these smaller areas but would only be better living together in
larger enclosures where they can choose to remain separate
from each other (Galardi et al. 2021). The best social grouping
will vary on individual tiger personalities, enclosure design and
size and the way the facility is set up. In cases such as this, tiger
history should be considered (Blache, Terlouw, and
Maloney 2018). As such, more research is needed regarding the
effects of social grouping in captive tigers.

Both positive behaviour and ARBs also affected welfare scores.
Positive active behaviours, including scent marking, explora-
tion, grooming, play and intraspecies interactions, were
observed, as well as positive passive such as sleeping or resting
behaviours. However, only four facilities received the highest
score (Table 1), indicating a well‐rounded repertoire of positive
behaviours in all living spaces (Supporting Information S2:
Appendix 2). Nearly half the facilities had tigers displaying no
positive behaviours. This does not mean that these tigers were
showing negative or ARBs but that there was little to no
interaction with the environment. In a quick assessment, pas-
sive behaviours are harder to differentiate between positive,

relaxed behaviours such as sleeping or negative, bored or
helpless behaviours, which may have contributed to the low
scores here.

However, while it is possible that the tigers were simply per-
forming natural passive behaviours – tigers are predominantly
inactive for large portions of the day (Zhen‐sheng et al. 2002),
particularly in the hotter parts of the day (Yang, Fingean, and
Brown 2013) – we conclude that it is likely that these tigers
were not stimulated due to the lack of enrichment and limited
enclosure size and design, a likely conclusion given Environ-
ment had the lowest welfare score (Figure 1). The fact that
ARBs were also observed in all facilities bar, three supports this
argument. As with the scoring for positive behaviour, the lack
of observed ARBs does not mean that positive behaviours were
observed instead. Additionally, due to the snapshot nature of
this assessment, it is possible that the time of day the tigers were
observed may not have been carrying out positive behaviours,
but this does not mean that they do not occur.

3.5 | Mental State

Results showed that the number of tiger colour variants (white,
snow and golden) and levels of entertainment interaction (cub
feeding, tiger shows and tiger photos) had the strongest impact
on Mental State scores. Facilities that had fewer colour variants
and little to no entertainment activities had a better Mental State
score than facilities with large numbers of colour variants and
multiple tiger entertainment activities. The presence of colour
variants impacted the welfare score immediately as the observa-
tion of a white, snow or golden tiger elicited a 0 score for in-
breeding (Xu et al. 2013). Additionally, these colour variants were
observed to have poorer BCSs (often obese) and more obvious
signs of pain or injury, such as limping. White tigers, in partic-
ular, are very popular with tourists around the world, with
facilities breeding large numbers to cater to this demand and
increase revenue (WWF 2021). To achieve these colour variants
on a consistent basis, facilities need to engage in heavy in-
breeding (Xu et al. 2013), which subsequently ignores occur-
rences of health issues such as hip dysplasia, strabismus and
scoliosis in these tigers (Allendorf et al. 2022; Bernays and
Smith 1999). To further emphasis, the welfare issues surrounding
tiger colour variants, the Association of Zoos and Aquariums
(AZA) (2011) issued a ban on member facilities from breeding
exotic colour variations across a range of species, including
banning white tigers. Other zoo associations are yet to follow suit.

The data showed that a reduction in entertainment activities
also improved the Mental State score. Entertainment activities
involve tiger shows and interactions such as cub feeding and
tiger photos (Cohen 2009, 2012; Schmidt‐Burbach, Ronfot, and
Srisangiam 2015) where tigers interact with the public regu-
larly. Regular human–animal interactions are known to be
stressful to many species (Morgan and Tromborg 2007; Suárez,
Recuerda, and Arias‐De‐Reyna 2017), negatively impacting
welfare (Hosey and Melfi 2015). Entertainment activities such
as these force the tigers to perform unnatural behaviours during
shows as well as staying awake during the day in contrast to
their natural behaviour (Szokalski, Litchfield, and Foster 2012),
restrict movement through chaining for photos (Cohen 2013),
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preventing tigers from removing themselves from a stressor
(Morgan and Tromborg 2007), and be exposed to increased
noise levels, all of which have the potential to increase stress‐
related behaviours (Broom 2014). Additionally, tigers used in
such entertainment activities often undergo declawing prac-
tices, causing severe health problems down the line, thus
increasing a lower score for pain and injury in our assessment.
Cubs are removed at a young age from their parents
(Cohen 2012; Schmidt‐Burbach, Ronfot, and Srisangiam 2015),
potentially impacting the cub's mental and physical health
(Ahola, Vapalahti, and Lohi 2017). As young cubs are lucrative
in the tourism industry, overcrowding occurs due to speed
breeding practices (WAP 2016) limiting access to resources
(Schmidt‐Burbach, Ronfot, and Srisangiam 2015). It is likely
that some facilities are overloading themselves and not factor-
ing in space, funds and food. Additionally, the Thailand Animal
Cruelty Prevention and Welfare Act (2014) does not have ade-
quate legislative protection. Both these factors result in poor
welfare across many areas.

Subsequently, the improvement in Mental State scores for tigers
in facilities with no interaction activities is likely due to no
interaction with unfamiliar humans. However, this does not
mean that the overall environment was a good one to live in for
these tigers. This is evidenced by the fact more than half of the
facilities offered interactions of some kind indicating just how
popular these are.

The number of tigers recorded at each facility was not an affecting
factor on welfare. This may be a surprise as it could be posited that
larger numbers of tigers could result in decreased welfare particu-
larly as social grouping was a main factor impacting welfare. Soci-
ality in tigers is not fully understood, and captivity may also affect
this result. However, a number of the facilities that held large
numbers of tigers offered relatively adequate welfare standards, thus
bringing up the average. Some facilities with large numbers of tigers
did have poor welfare, but in many cases, so did single‐housed
tigers or facilities with very few tigers.

To fully determine the impact of these interactions on the welfare
of captive tigers in Thailand, more data is needed to effectively
analyze the welfare impact before, during and after an interaction.
As such, a snapshot welfare assessment such as this is insufficient
to effectively interpret the impact of human–animal interactions in
this setting. However, the results do highlight welfare domains
that are in clear need of improvement within tiger facilities and
likely can be extrapolated for other species. With such tangible
results, this research can be built in and improve legal recognitions
to the existing legislation, specifically in areas such as physical
environment. Results here can be used to clarify definitions within
the Thai Animal Welfare Act (2014) and provide an improved
animal welfare framework and national commitment to protecting
endemic species.

4 | Conclusion

The data showed nutrition provision scored the highest, fol-
lowed by health, behavioural interaction with physical en-
vironment scoring the lowest. It is not surprising to find
nutrition scoring highest as this pertains to basic food and water

requirements which are covered in the Animal Cruelty Pre-
vention and Welfare Act (2014). However, there are no zoo
standards in place, resulting in minimum living space sizes
being very common throughout Thailand. These do not meet
the behavioural needs of tigers resulting in an array of negative
behaviours observed. Additionally, the greater the number of
colour variant tigers kept in a facility and the lower the en-
tertainment score (i.e., more entertainment activities were
available), the lower the mental domain score. This aligns with
the poor health many colour variants suffer, as well as the belief
that human–tiger interactions are potentially stressful.

To improve Thai facilities regarding tiger welfare, focus must be
placed on improving current conditions. A move away from the
entertainment model and breeding tiger colour variants needs
to be encouraged. There is a need to educate facility manage-
ment and staff encouraging welfare‐friendly experiences
through the provision of enrichment programmes designed to
increase living space complexity. Parallel to this, facilities need
to be encouraged to move toward progressive, naturalistic and
large spaces that can control ex‐situ breeding.
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