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Abstract 

Introduction: Animal models have been used in many areas of research to provide insights into mechanisms and treatments 

for various disorders and diseases. For example, animals are often used in other areas of psychology, such as learning, with 

examples such as Pavlov’s dogs and Skinner’s rats. Further, animals have also been noted to exhibit psychiatric disorders that 

are frequently observed in humans, such as depression and anxiety. However, the use of animal models in other less studied 

fields of psychiatric research is unclear. This poses the questions: is the use of animals effective in studies of common mental 

health disorders? If so, what aspects of common mental health disorders do current studies focus on? Further, can disorders 

that have lower prevalence rates also be studied with the use of animals? This paper reviews the use of animals in the study 

of obsessive-compulsive related disorders of addiction, eating disorders, and trichotillomania (a disorder of compulsive hair-

pulling) to answer these questions.  

Methods: Addiction, eating disorders, and trichotillomania were examined based on ease of study in non-human animals, 

and sufficient available literature. Nine articles for each disorder were examined to determine types of animals used, and the 
purpose of animal models in the study.  

Results: Research shows animal models are often used to study the etiology, genetics, mechanisms, and neurochemistry of 

psychiatric disorders. Animal models have high validity and translate well to humans. However, treatments of psychiatric 

disorders are less studied using animal models.  

Discussion: The review of the current literature suggests animal models are effective in studies of addiction, eating disorders, 

and trichotillomania. Animal models can be developed to inform various aspects of psychiatric disorders and should be 

expanded to include studies examining treatments as well. Further, food addiction also should be further assessed using 

animal models. 

Conclusion: Overall, animal models are useful in studying various aspects of psychiatric disorders and should continue to be 

used for those less commonly studied. Future studies with animal models should focus on psychiatric disorders that involve 

compulsive, repetitive behaviours. 
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Introduction 

The use of non-human animals to study human 

diseases and disorders began during the late sixteenth and 

early seventeenth century, when Dr. William Harvey 

described the human circulatory system through his work 

with fish, such as eels, chicks, and pigeons. In the current 

era, animal modeling has evolved beyond simple 

observation to manipulating genomes of mice. Scientists 

have been able to create transgenic mice (i.e., mice with 

additional genomes) and knockout mice – (i.e., mice 

lacking certain genes) – to better study the effects of 

different genes [1].  

Animal models have been used in many areas of 

biology for many different purposes. Often, animal models 

are used in areas of research in which it is hard to obtain 

human samples; this enables a better understanding of the 

physiology and mechanisms of the disease, and testing for 

new treatments. For example, studies of intervertebral disc 

degeneration (IVD) and cancer have used dogs and rats to 

identify possible mechanisms, treatments, routes of 

treatment administration, and biological endpoint markers 

[2,3]. Results from animal model trials are often highly 

correlated with human trials [4] which suggest that animal 

models are an effective way to test treatments for humans.  

The importance of animal models in the study and 

treatment of various disorders and diseases is evident even 

in psychiatric research. Outside of the lab, mental disorders 

have been identified in birds, and canines. Firstly, feather 
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picking has been described as one of the most challenging 

and common behaviours in pet birds [5]. Often, feather 

picking is noted as a method of self-grooming, however this 

behaviour can sometimes be excessive and lead to tissue 

damage as well as the prevention of normal growth. Feather 

picking in birds is commonly compared to obsessive 

compulsive disorder (OCD) in humans and is also 

comparable to trichotillomania, a disorder characterized by 

compulsive hair-pulling often resulting in hair loss [5]. 

Second, a study revealed that 73 % of dog owners reported 

that their dogs demonstrated PTSD-like symptoms [6]. 

Therefore, animal models of mental illness in nonhuman 

animals can possibly help identify the mechanisms, 

etiology, and treatments for common human psychiatric 

disorders. Although the presence psychiatric disorders have 

been documented in animals, it is unclear how informative 

animal models are to humans across various psychiatric 

disorders. 

Countless studies over the years have used animals in 

research in many areas of psychology. Examples such as 

Pavlov’s dogs, Skinner’s pigeons, and studies using rats in 

radial mazes show the importance of using animals in 

research. Additionally, the use of animal models has been 

extended to the study of mechanisms and treatments 

involved in common psychological disorders. Currently 

researchers have started the use of animal models in some 

of the most common mental disorders such as anxiety and 

depression [7]. Research on non-human animals has also 

led to the development of genetic, pharmacological, and 

behavioural models of OCD. Non-human animal studies 

have been crucial in identifying the various mechanisms 

that underlie each disorder, testing novel pharmacological 

treatments, and studying behaviours that resemble 

psychological disorders [8].  

Animal models serve a unique purpose in the study of 

human diseases and disorders, and their application can be 

extended to psychiatric and clinical uses as well. Currently, 

the research regarding mental health and nonhuman animals 

focuses mainly on common mental health disorders. Is the 

use of animals effective in studies of common mental health 

disorders? If so, what aspects of common mental health 

disorders do current studies focus on? Further, can 

disorders that have lower prevalence rates also be studied 

with the use of animals? This paper reviews the current 

literature available regarding animal models in psychiatric 

research. This paper will pay particular focus on two mental 

illnesses that are commonly occurring in the human 

population and well studied, and one metal illness that is 

less prevalent and not as well studied. The usefulness of 

animal models in the research of these disorders will also 

be discussed. 

The review will begin with examining the use of 

animal models in the study of addiction, or otherwise 

known as substance use disorders. Substance use disorders 

are a commonly occurring disorder in the human 

population, with a 12-month prevalence rate of 3.9% and a 

lifetime prevalence rate of 9.9% [9] and are relatively well 

studied in non-human animals. Substance use disorders 

encompasses a range of disorders that involve the use of 

substances such as alcohol, caffeine, cannabis, 

hallucinogens, inhalants, and opioids among others [10]. 

Furthermore, eating disorders will also be discussed in this 

paper. Eating disorders are common among humans, and 

include anorexia nervosa, bulimia nervosa, and binge eating 

disorder. Anorexia nervosa is characterized by restrictions 

in energy intake resulting in low body weight, accompanied 

by intense fear of gaining weight, disturbances in the way 

body weight and shape is experienced, the influence of 

body weight and shape on self evaluation, and lack of 

recognition for the seriousness of the low body weight [10]. 

The DSM-V estimates the 12-month prevalence rate of 

anorexia nervosa to be 0.4%, and it is diagnosed in females 

more often than in males [10]. Similarly, bulimia nervosa 

also includes fear of gaining weight and the influence of 

body weight on self evaluation however bulimia nervosa 

also includes period of binge eating followed by 

compensatory behaviours to prevent gaining weight [10]. 

Binge eating periods involves eating a large amount of food 

in a certain amount of time and a sense of lack of control. 

These periods are followed by behaviours such as vomiting 

and using laxatives to prevent weight gain from the food 

consumed [10]. Bulimia nervosa is estimated to have a 12-

month prevalence of 1-1.5% with more females 

experiencing it than males [10]. Lastly, binge eating 

disorder is characterized as repetitive periods of binge 

eating followed by compensatory behaviors, often 

accompanied by distress regarding binge eating periods 

[10]. Unlike bulimia nervosa binge eating disorder also 

involves eating more rapidly, eating until feeling 

uncomfortably full, eating when not hungry, eating alone 

due to embarrassment of how much one is eating, and 

feeling embarrassed, guilty, and depressed after an episode 

[10]. The 12-month prevalence for binge eating disorder is 

estimated to be 1.6% for females and 0.8% for males [10]. 

However, research into its etiology and treatments are often 

overlooked. The use of animal models to assess etiology 

and treatments of eating disorders will be discussed in this 

paper. Lastly, trichotillomania is an often overlooked 

disorder and not well studied. Trichotillomania, also known 

as hair-pulling disorder, is characterized by repeatedly 

pulling out causing hair loss, and leading to distress in 

important parts of life such as social and occupational [10]. 

The DSM-V estimates the 12-month prevalence rate of 

trichotillomania to be 1-2%, with females experiencing it 

more often than males [10]. Animal models may similarly 

provide insight into the etiology and possible treatments for 

trichotillomania. With these disorders, this paper aims to 

determine the extent to which animal models can be used to 

inform psychiatric research in humans. 
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Methods 

Disorders examined were based on prevalence, ease of 

study in non-human animals, and how well-studied they are 

based on current literature. Disorders that appear to be 

unique to humans such as sexual disorders, body 

dysmorphic disorders, and gender dysmorphic disorders 

were excluded due to lack of research using animal models. 

With these disorders being discluded, mood disorders, 

anxiety disorders, trauma related disorders, obsessive-

compulsive disorders, substance use disorders, and eating 

disorders were considered possibilities for research in this 

review. 

Obsessive-compulsive related disorders, substance use 

disorders, and eating disorders have similarities in terms of 

the obsessive-compulsive nature they share. Therefore, 

mood disorders, anxiety disorders, and trauma related 

disorders were excluded from this review. Substance use 

disorders and eating disorders were chosen to be reviewed 

under an umbrella term, since specific disorders that fall 

within these umbrella terms are very similar. Further, a 

preliminary search of the available literature showed most 

literature groups the specific disorders under the umbrella 

terms. Obsessive compulsive related disorders include 

OCD, hoarding disorder, excoriation, and trichotillomania 

[10]. However, unlike the literature for substance use 

disorders and eating disorders, the available literature does 

not tend to group the four disorders under one term. A 

preliminary search revealed there is sufficient research 

available on the four disorders separately to conduct a 

review for this paper. According to prevalence rates 

provided in the DSM-V, OCD and trichotillomania had the 

lowest prevalence between the four disorders (1.2% and  

1-2% respectively) [10]. However, trichotillomania is a less 

studies disorder. To answer the questions of whether animal 

models can be used in the study of less studied and less 

prevalent disorders, trichotillomania was chosen as a 

disorder to be revied in this paper.  

Once the disorders to be studied were finalized, the 

search, inclusion, and exclusion criteria were created to find 

research articles. The search criteria included the terms 

“animal models of [trichotillomania/eating 

disorders/addiction]” and “are animal models of 

[trichotillomania/eating disorders/addiction] useful”. The 

first search criteria helped to identify the general use of 

animal models for studying the chosen disorders, and the 

second search criteria helped determine specifically the 

usefulness of animal models for furthering our 

understanding of the chosen disorders. Both search terms 

were entered in Google Scholar; this was the only search 

engine used for data collection. From the search results, the 

review included the first nine papers that discussed animal 

models of substance use disorders and eating disorders, and 

the first eight articles which discuss trichotillomania 

relating the findings from animal studies to humans. From 

each article, information about the disorder studied, 

animal(s) used, purpose of the animal study, and its 

implications to humans were extracted. This information 

was used to qualitatively examine the overall effectiveness 

of animal models in studies of substance use disorders, 

eating disorders, and trichotillomania. 

 

Results 

Substance Use Disorders  

To review the use of animal models in the study of 

addiction, nine articles were identified. All articles that 

were explored in this review, used rat or rodent models. 

Eight articles conclude that animal models in addiction 

studies are effective in understanding the etiology these 

disorders, while only one concludes that animal models are 

not effective. The one article in disagreement states animal 

models developed for understanding addiction are 

ineffective as addiction is a uniquely human disorder and 

cannot be studied in animals [11]. The authors also assert 

that addiction in humans is a result of operant conditioning 

rather than compulsion as demonstrated by animal research. 

Furthermore, addiction/substance use disorders have 

environmental and social components which are impossible 

to simulate in the lab, and animals thus far have not been 

shown to be useful in understanding addiction [11]. The 

other eight articles focus on treatments, etiology, brain 

mechanisms, and the validity of using animal models for 

addiction research (; ;). Three articles determined animal 

models are effective in research on treatments for addiction 

[12-14] while two articles determined animal models are 

not effective for understanding treatments for addiction  

[11, 15]. The other two articles determine animal models of 

addiction have good face validity, and predictive validity 

[16-17]. An interesting finding from Hilderbrand & Lasek 

(2018) indicated sex differences in the brain are poorly 

understood in addiction research, and females are often 

underrepresented in the literature. Further, Sovik & Barron 

(2013) suggest addiction research should consider using 

invertebrates in animal models as they provide a diverse 

range of tools for understanding the neuroanatomy and 

molecular underpinnings of addition. Animal models have 

also been used to study an interesting type of addiction, 

food addiction in particular [19]. The determinants and 

consequences of food addiction can be studied using self-

administration procedures and studying addiction-like 

behaviours in animals. 

 

Eating Disorders 

The use of animal models in the study of eating 

disorders was reviewed by analyzing the findings of nine 

articles. Eating disorders were explored with the use of rat 

and rodent models in all articles included in this review. 

Two articles discuss behavioural models and report they are 

effective in the study of eating disorders [20, 21]. Three 

models discuss neurobiological models [22-24], and two 

articles discuss the etiology and development of eating 

disorders [25, 26]. Some animal models of eating disorders 

include lesion studies which have helped identify neural 
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structures involved in the etiology of eating disorders. The 

hypothalamus is one such example. The hypothalamus has 

been implicated as the neural structure which maintains 

homeostasis in relation to eating [23]. Through lesion 

studies in animals, structures within the hypothalamus such 

as hypothalamic ventromedial, paraventricular and 

dorsomedial nuclei, and the lateral hypothalamus have been 

identified to be involved in eating disorders [23]. The 

hypothalamic ventromedial, paraventricular and 

dorsomedial nuclei have been noted as centres for 

controlling satiety, and the lateral hypothalamus has been 

implicated as the hunger centre [23]. Further, animal 

models of binge eating disorders have also been used to 

identify alterations in the dopaminergic pathway as a 

possible etiology of binge eating disorder. Rats that were 

forced to binge eating sugar showed signs of decreased 

dopamine release after 36 hours of sugar deprivation [24]. 

The dopaminergic pathway is associated with a reward 

system – foods that are palatable are often used to activate 

this pathway in stressful or negative situations [24]. 

Desirable foods help alleviate the psychological and 

physiological effects of stress. However, if this pathway is 

constantly stimulated it can lead to alterations in dopamine 

release such that dopamine release will decrease with the 

absence of desirable foods [24]. This decrease in dopamine 

can lead to displays of increased anxiety, which was 

observed in the rats mentioned above [24]. One article 

mentioned genetic models of eating disorders are not 

applicable to humans because they do not include some of 

the important characteristics of eating disorders [27]. The 

authors claim genetic models of anorexia nervosa, bulimia 

nervosa, binge eating disorder are not applicable to humans, 

however models based on stressful life events are. [27], 

however another article mentions animal models of genes 

linked to behaviour and mood can help better understand 

behavioural processes in anorexia nervosa and bulimia 

nervosa [28]. Most articles merely suggest that future 

studies focus on treatments and therapies for eating 

disorders. However, one article provides a possible 

treatment. van Gestal et al., (2014) found animal models are 

useful in development of monoaminergic treatments for 

bulimia nervosa and binge eating disorder. Monoaminergic 

treatments can also be used for anorexia nervosa, but 

current research is limited. Overall, the use of animal 

models in the study of eating disorders appear to be useful 

for studying the mechanisms and risk factors of eating 

disorders. 

 

Trichotillomania 

Eight articles relating to animal models of 

trichotillomania were identified. Seven out of eight articles 

discuss barbering in mice as a possible model for 

trichotillomania [29-35], three discuss feather picking 

disorder in birds [32, 35, 36], two discuss hair pulling 

exhibited in cats [32, 35], and one discusses acral lick 

dermatitis in dogs, a disorder which is a result of excessive 

licking of paws or flank causing ulcers [35, 37] Out of the 

eight articles, only one model was used to investigate 

treatments relating to trichotillomania, while the rest 

considered basic research into etiology genetics, and 

behaviour. All models discussed in the articles reviewed 

have been translated to trichotillomania in humans.  Feather 

picking in birds is a pathological grooming behaviour in 

which birds pick off and prevent the growth of feathers 

[36]. Similarly, mice exhibit a behaviour called barbering in 

which a dominant mouse will pick whiskers and hairs off of 

submissive mice [29]. In some cases, mice have been 

known to pick off their own hair and whiskers [29]. These 

behaviours are similar to human trichotillomania. 

Trichotillomania is often triggered by sedentary activities, 

psychological, or emotional triggers. In birds, feather 

picking often occurs due to lack of stimulation or 

environmental enrichment [36]. Furthermore, barbering 

behaviour in mice is associated with obsessive compulsive 

behaviours in humans, thus mice models of barbering can 

be used to further understand trichotillomania and other 

obsessive-compulsive disorders [30]. Knockout mice and 

genetic models of barbering in mice have been used to 

identify possible genes and cortical structures associated 

with obsessive compulsive behaviours [29, 33-35]. One 

gene of importance is the Hox8 gene. This gene is part of 

the Homeo-box-containing (Hox) genes which are 

responsible for development. Hox8 is specifically 

responsible for hair development in mice [29]. Mice with 

deficient Hox8 genes have shown barbering behaviour [34]. 

Similarly, Hox8 is also implicated in the pathophysiology 

of OCD in humans [34]. Another gene of importance is the 

postsynaptic synapse-associated protein 90/postsynaptic 

density-95-associated protein 3 (SAPAP3). Knockout mice 

models show an increase in barbering behaviour when 

deficient in SAPAP3 are found [33]. Similarly, variants of 

SAPAP3 are also found in humans with trichotillomania 

which demonstrates its role in manifesting OCD behaviours 

in humans [33]. Another possible contributing factor of 

barbering in mice is oxidative stress. N-Acetylcysteine 

reduces oxidative stress in mice and decreases barbering 

behaviour [31]. Since mice models of barbering are similar 

to trichotillomania in humans, N-Acetylcysteine may 

therefore be a possible treatment for trichotillomania in 

humans. 

 

Discussion 

The overall literature suggests animal models are 

effective in studies of obsessive-compulsive related 

disorders. Animal models can be informative of 

behavioural, genetic, and neurobiological underpinnings of 

psychiatric disorders. However, the limited number of 

articles identified in our search reveal that using animal 

models for developing treatments for obsessive-compulsive 

related disorders has not yet been well explored. Almost all 

the articles covered in this review suggest the next step in 

animal studies is developing models for treatment of 
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psychiatric disorders. Existing research has shown that 

certain non-human animals like mice have several 

analogous anatomical, neurobiological, and genetic features 

as humans, and results from animal clinical trials often 

correlate with clinical human trials [12, 14-17, 21, 22, 24-

26, 28-35]. Seeing as many animals are easy to house and 

study in controlled laboratory environments, researchers 

have the potential to manipulate and examine specific 

aspects of disorders. For these reasons, animal models can 

be effective in studies on treatments of psychiatric disorders 

including those less commonly observed. 

An interesting finding pertaining to addiction and 

eating disorders is food addiction. Two articles mention 

food addiction as an eating disorder that closely resembles 

addiction-like behaviour [19, 21]. Eating disorders have 

traditionally been associated with a lack of eating or 

prolonged starvation for a period of time, however 

compulsive eating has not been studied as well. Animal 

models have been demonstrated to be effective in the study 

of food addiction as an eating disorder and an addiction and 

can further help to better understand food addictions. 

However, food addictions remain in a gray area. Whether 

they should be characterized under addictive disorders or 

eating disorders is still unknown. Based on the current 

literature it can be argued food addictions should be 

characterized as substance use disorders due to their 

compulsive behaviours similar to substance use disorders. 

However, food is not a category of substance within 

substance use disorders in the DSM-V. Food addictions 

also do not share some of the characteristics of other eating 

disorders such as fear of weight gain, and the influences of 

body weight on self evaluation. For these reasons, it is hard 

to categorize food addictions under one disorder. Future 

research should continue to explore the etiology, genetics, 

and treatments of food addiction to better categorize this 

disorder.  

While this study aims to provide a short yet 

comprehensive review of animal models in the use of 

psychiatric research, it is important to keep in mind some 

limitations. Only twenty-six articles were reviewed, and the 

brief literature search may have missed some other relevant 

articles. Additionally, there are other obsessive-compulsive 

related disorders which are often overlooked such as 

excoriation (characterized as excessive picking of the skin 

often resulting in lesion on the skin [10], and hoarding 

disorders (characterized as difficulty parting with items 

[10]. For this reason, the findings of this paper should be 

viewed as a brief overview of the literature, and not an in-

depth review. 

 

Conclusions 

Animal models should continue to be used in 

psychiatric research, as they have helped provide insight 

into the etiology and mechanisms of addiction, eating 

disorders, and trichotillomania. However, treatments for 

these disorders are not yet well studied. Developing animal 

models or studying treatments for psychiatric disorders is a 

crucial next step in psychiatric research. Furthermore, the 

three classes of disorders reviewed in this article are similar 

in the sense that they involve, compulsive behaviours. This 

short review suggests animal models are effective in studies 

of disorders involving compulsive behaviors. The next step 

in psychiatric research using animal models should focus 

on other often overlooked psychiatric disorders, particularly 

those that involve compulsive behaviours. 
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