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This paper critically analyses the axioms on which the brain disease model of  addiction rests: 
i) it is a disease, ii) it is genetically determined, iii) it is irretrievably developed by drugs, iv) it 
is explained by the value placed on reward, and v) it is maintained by abstinence avoidance. It 
is argued that, in the light of  scientific findings and under the prism of  common sense, each of  
its axioms is falsifiable. The commonly held idea that self-administering drugs, eating an excess 
of  palatable foods or persistently playing video games produces an incurable disease in people 
because their brains undergo irreversible changes after repeated performance of  the habit is 
discussed. Subsequently, the classical definition of  addiction as a chronic and relapsing disease 
is deconstructed by analysing the epidemiological data on the supposed chronicity and relapse, 
providing evidence of  recovery as, in fact, the most probable spontaneous course. Finally, and 
as a common thread throughout the paper, environmental enrichment is proposed as a thera-
peutic approach and a precursor of  the paradigm shift. It concludes with ideas on the need to 
build a better biopsychosocial model that substantially optimises the care response offered to 
people who have developed an addiction.
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En el presente trabajo se analizan de manera crítica los axiomas sobre los que se apoya el modelo 
de enfermedad cerebral de la adicción: i) es una enfermedad, ii) está determinada genéticamente, 
iii) se desarrolla irremediablemente por las drogas, iv) se explica por el valor que se otorga a la 
recompensa, y v) se mantiene por evitación de la abstinencia. Se sostiene que, a la luz de los 
hallazgos científicos y bajo el prisma del sentido común, cada uno de sus axiomas resulta falsable. Se 
discute sobre la idea -habitualmente sostenida- de que autoadministrarse droga, comer un exceso 
de comidas palatables o jugar persistentemente a videojuegos produce una enfermedad incurable 
en las personas porque sus cerebros sufren cambios irreversibles tras la ejecución repetida del 
hábito. Posteriormente, se deconstruye la definición clásica de la adicción como enfermedad 
crónica y recidivante analizando los datos epidemiológicos sobre la supuesta cronicidad y recidiva, 
aportando evidencias de la recuperación como, de hecho, el curso espontáneo más probable. 
Finalmente, y como hilo conductor de todo el trabajo, se propone el enriquecimiento ambiental 
como enfoque terapeútico y precursor del cambio de paradigma. Se concluye aportando ideas 
sobre la necesidad de construir un mejor modelo biopsicosocial que optimice sustancialmente la 
respuesta asistencial que se ofrece a las personas que han desarrollado una adicción.

Adicción, Enfermedad cerebral, Enfermedad crónica, Enfermedad recidivante, Conducta 
adictiva, Recuperación, Enriquecimiento ambiental, Práctica basada en la evidencia.

Palabras clave

Resumen

INTRODUCTION

It is true that animals tend to repeat 
behaviors that bring us closer to the rein-
forcers offered by the environment. Goats, 
whenever they can, consume coffee, khat 
or mescal beans; cats enjoy the pleasurable 
effects after ingesting thyme or valerian; 
elephants get drunk on fermented fruit; or 
dolphins, who capture a puffer fish and con-
sume it in turn, hitting it gently with their 
snout to force it to release small amounts 
of  its narcotic toxin. We homo sapiens also 
consume drugs -which only sixty years ago 
we differentiated between legal and illegal- 
to obtain pleasurable sensations in a rec-
reational way. And also, like the rest of  the 
animal kingdom, we prefer palatable foods, 
sugary soft drinks and the company of  the 

individuals we love. And we use social net-
works to socialize, and we play games for 
fun, and we buy some things we don’t need 
for the sheer pleasure of  owning them. 
These behaviors usually develop as habits 
that we acquire through practice and posi-
tive reinforcement; that is, a normal, adap-
tive learning process. These routines - more 
or less automated - are implemented in our 
central nervous system and are triggered by 
specific stimulus configurations without the 
need to impose too much cognitive control. 

However, we animals can eventually de-
velop an addiction if, after normal incentive 
sensitization by tolerance (Robinson and 
Berridge, 1993), a stimulus-impoverished 
environment is configured around us (Alex-
ander et al., 1978; Galaj et al., 2019; Rosen-
zweig, 1966; Solinas et al., 2010). Then, the 
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initial pleasurable sensations following the 
execution of  that behavior are replaced by 
discomfort in its absence (Solomon, 1980) 
and we stop executing it for positive rein-
forcement -to obtain pleasure, because we 
like it- to execute it for negative reinforce-
ment -to alleviate discomfort, because we 
need it (Berridge and Robinson, 2016). 
That is, we stop executing it impulsively and 
switch to doing it compulsively (Everitt and 
Robbins, 2005, 2016). Thus, our somatic 
marker is hijacked (Bechara and Damasio, 
2002; Damasio, 1995) and our motivated 
behavior is reduced to maintaining allostasis 
(Koob et al., 1989). 

Although there is some degree of  agree-
ment on the cascade of  neurobiological 
and psychological events underlying the es-
tablishment and maintenance of  addiction, 
there is significant controversy about its op-
erational definition. The brain disease model 
of  addiction (BDMA) proposes a definition 
that is repeated like a mantra: addiction is 
a chronic, relapsing disease (Leshner, 1997; 
Volkow and Koob, 2015). That phrase, ver-
batim, can be read in a multitude of  articles in 
scientific press (e.g. Coffa et al., 2019; Kreek 
et al., 2012; Le Moal and Koob, 2007; Ryan, 
2019; Zoorob et al., 2018; among many). 
Even obesity, misunderstood as addiction 
(Hebebrand et al., 2014), has been defined 
as a chronic and relapsing disease (De Lor-
enzo et al., 2020). With this statement, the 
BDMA argues that people who have de-
veloped a harmful habit -self-administering 
drugs, eating palatable foods, or playing vid-
eo games- and are unable to give it up suf-
fer from an incurable disease because their 
brains have undergone irreversible changes 
after repeated performance. Next, we will 
review the theoretical foundations on which 
the definition offered by the BDMA, which is 
assumed by many to be true without being 

so, is built. Subsequently, the importance of  
environmental enrichment in the addiction 
recovery process will be discussed. 

THE AXIOMS OF THE 
CONTROVERSY

The BDMA is based on a set of  proposi-
tions that, as axioms, are considered to be 
true and accepted without the need to re-
view their evidence: (i) addiction is a disease 
(Leshner, 1997), (ii) addiction is genetically 
determined (Goodwin, 1989), (iii) addiction 
develops irremediably because of  the rein-
forcing effects of  drugs (Aigner and Balster, 
1978), (iv) addiction is explained by the val-
ue placed on reward (Becker and Murphy, 
1988), and (v) addiction is maintained by 
avoidance of  abstinence (Lindesmith, 1980). 
The following paragraphs discuss these ide-
as under the prism of  common sense and 
in the light of  empirical data to reflect on 
the truth value of  the axioms on which the 
BDMA rests (Volkow and Koob, 2015). 

With respect to the first proposal, on 
considering addiction as a disease, it should 
be noted that this has never met the criteria 
to be considered as such. That is, there is 
no evidence of  a measurable primary de-
viation from the physiological or anatomi-
cal norm (Campbell et al., 1979; Kottow, 
1980). What variable deviates and differs 
from the norm? Behavior? In some north-
ern European countries, surströmming (in 
English, fermented herring) is considered a 
delicious Swedish gatronomic experience. 
It basically consists of  eating rotten fish that 
gives off an intense stench and tastes the 
same as it smells. Is the behavior of  eating 
surströmming susceptible to be considered 
a disease for deviating from the norm? And 
practicing base jumping? Behaviors, no mat-
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ter how atypical or self-destructive they may 
seem, cannot be considered diseases. After 
all, performing behaviors is not something 
that can be transmitted or contagious; per-
forming behaviors cannot be considered an 
autoimmune response, nor is it inherited, 
degenerative or traumatic (Holden, 2012). 
There are many works in the scientific litera-
ture that have dismantled in different ways 
the idea of  addiction as a disease (Becoña, 
2016; Heather, 2017; Levy, 2013; Lewis, 
2016 2018; Ruiz and Pedrero, 2014, 2019; 
Schaler, 2000) without the BMDA hav-
ing been able to organize a substantiated 
counter-reply. Addiction is a habit, a behav-
ior learned by repetition. It is established 
by classical conditioning and maintained 
by operant conditioning. It is executed au-
tomatically, by generalization among simi-
lar environments, without the activation 
of  higher behavioral control mechanisms. 
And although there is very resistant learn-
ing behind the addiction, the problematic 
behavior can be extinguished. But like any 
extinguished behavior, it can also be reacti-
vated in the face of  certain environmental 
cues (Gifford and Humphreys, 2007; Ruiz 
and Pedrero, 2019). Smoking cigarettes or 
drinking alcohol are behaviors that can lead 
to lung cancer or liver cirrhosis. One must 
be able to distinguish between smoking and 
drinking, which are behaviors, and cancer 
and cirrhosis, which are diseases (Schaler, 
2000). Addiction is NOT a disease. 

Regarding the second proposal, on ge-
netic determination, indeed, some genes 
that increase vulnerability to addiction have 
been identified (López-León et al., 2021) 
but there are hundreds that have not yet 
been identified (Hyman, 2018; Duncan et 
al., 2019). Genetic vulnerability to addiction 
depends on the configuration of  hundreds 
-if  not thousands- of  genes (Duncan et al., 

2019). It could be assumed that addiction is 
only partially heritable, with estimates ap-
proaching 50% in twin studies according to 
the Psychiatric Genomics Consortium; Sul-
livan et al., 2018). This is, in fact, the reason 
why some individuals with low genetic vul-
nerability become addicted (Kendler et al., 
2018) and others with higher genetic vulner-
ability do not (Kendler et al., 2020). Moreo-
ver, genetic vulnerability does not seem to 
be so much related to the drug of  choice 
as to the type of  management the individual 
makes of  the social environment (Kendler 
et al., 2003), along the lines of  what we 
now call epigenetics (Hamilton et al., 2019; 
Nielsen et al., 2012). Therefore, addiction is 
NOT genetically determined. 

The third proposal, on the reinforcing 
power of  drugs, is based on the original 
work of  Aigner and Balster (1978) in which 
primates appeared to prefer cocaine to 
food. However, taking this research result 
as axiomatic is risky insofar as by slightly 
modifying the experimental conditions ani-
mals prefer food or sugar solution over co-
caine (Lenoir et al., 2007). In fact, cocaine 
generally does not maintain a behavior as 
effectively as food does (Christensen et al., 
2008). On the other hand, common sense 
tells us that not all individuals who use once, 
or even for short periods of  time, end up 
becoming hopelessly addicted. Along these 
lines, O’Brien and Anthony (2005) assessed 
114,241 North American participants over 
the age of  12 and found that a total of  1,081 
had used cocaine for the first time in the 24 
months prior to the assessment. However, 
only 5.4% (95% CI [4-7%]) of  these recent 
users had become dependent on cocaine 
since the onset of  use. That is, not every-
one who uses a drug becomes subject to its 
reinforcing power (Reboussin and Anthony, 
2006); and common sense tells us that - for-
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tunately - not all users become addicted. 
Therefore, addiction does NOT develop 
irremediably because of  the reinforcing ef-
fects of  drugs.

The fourth proposition underpinning the 
BDMA is that consumption is motivated by 
the value placed on the immediate reward 
(Becker and Murphy, 1988). This approach 
asserts that: i) drugs have more value than 
any other reinforcer since they are chosen 
even over alternatives that were chosen 
before addiction, and ii) drugs increase in 
value with repeated use. We will discuss 
below the experimental results of  environ-
mental enrichment that, in a systematic way 
since the 1960s, have time and again falsified 
these two statements (Rosenzweig, 1966; 
Galaj et al., 2019). In this sense, the envi-
ronment plays a crucial role in maintaining 
behavior. For example, if  cocaine is available 
for a long time drinking behavior increases 
(Ahmed and Koob, 1998) and people with 
a severe addiction to drinking alcohol may 
give up drinking to obtain other rewards 
that they otherwise did not obtain (Cohen 
et al., 1971; Bigelow et al., 1972). There-
fore, addiction is not explained by the value 
placed on the substance, much less by its 
pharmacological effect. To understand ad-
diction one must consider how the environ-
ment is being unable to restrain the harmful 
behavior (Lamb and Ginsburg, 2018). Only 
then can the environment be made more 
effective in promoting recovery (Banks and 
Negus, 2017). Therefore, addiction is NOT 
explained by the value placed on the reward. 

Regarding the fifth and final proposition, 
about addiction as abstinence avoidance, it 
seems to be applicable in some cases but not 
in others, a fact that renders it useless as an 
axiom. For example, the time elapsed from 
awakening to the first cigarette in the morn-

ing is a powerful predictor of  therapeutic 
success (Baker et al., 2007) and, along these 
lines, nicotine replacement therapy seems to 
work as abstinence prevention (Fiore et al., 
2008). However, it is common for some ad-
dicted to drinking alcohol to undergo long 
abstinence times, despite having unlimited 
access to the substance, to consume again in 
a binge format (Martino et al., 2019; Mello 
and Mendelson, 1972). Therefore, the role 
of  withdrawal avoidance as an inducer of  
compulsive behaviors, although a relevant 
factor, is not sufficient to explain the behavior 
(Lüscher et al., 2020). Therefore, addiction is 
NOT explained by abstinence avoidance.

ON CHRONICITY AND 
RELAPSE: EVIDENCE FOR 

RECOVERY

Volkow and Koob (2015) wondered in 
their famous article why it is so controver-
sial to posit addiction as an incurable brain 
injury. The controversy is due, among many 
other reasons, to the fact that there is mul-
tiple evidence of  neurorehabilitation in peo-
ple who have suffered head trauma (Magee 
et al., 2017; Holleman et al., 2018) or stroke 
(Brady et al., 2016; Legg et al., 2006; Pollock 
et al., 2014), as well as in people neurosurgi-
cally intervened for cancer (Weyer-Jamora 
et al., 2021). A structurally damaged - but 
truly damaged - brain is susceptible to reha-
bilitation through appropriate interventions. 
There is even evidence of  reversal of  mild 
cognitive impairment as a prodrome of  Alz-
heimer’s disease (Pandya et al., 2016; Sanz-
Blasco et al., 2021). However, the BDMA 
states that addiction causes more perma-
nent and irreversible changes in the brain 
than those caused by acquired brain dam-
age or neurodegenerative disease. Addic-
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tion injures the brain more persistently than 
a surgeon’s scalpel; the changes are more 
irreversible than those produced by senile 
beta-amyloid plaques. This, more than con-
troversial, is irrational. But, moreover, this 
assertion is defended in multiple supposedly 
scientific forums against the epidemiological 
data on recovery.

The National Epidemiological Survey on 
Alcohol and Related Conditions (NESARC) 
analyzed a sample of  users with depend-
ence on nicotine (n = 15,918), alcohol (n = 
28,907), cannabis (n = 7,389) and cocaine 
(n = 2,259). Table 1 shows the cumulative 
probabilities of  remission of  dependence 
to the main prescribed and non-prescribed 
drugs both in the first year since first use, in 
the first decade and over a lifetime (Blanco 
et al., 2018; López-Quintero et al., 2010).

As can be seen, more than 65% of  people 
stop using cocaine, cannabis and other pre-
scribed drugs during the first decade of  use 
and more than 95% succeed in quitting dur-
ing their lifetime. In the case of  alcohol and 
nicotine, being easily accessible substances, 
recovery rates during the first decade of  use 

are more modest, although 90% and 84%, 
respectively, manage to quit dependence 
during their lifetime. With these figures on 
the table, it is very difficult to sustain the 
idea that addiction is chronic and relapsing. 
In addition, any person with common sense 
has around him or her multiple evidence 
of  people who have ceased consumption 
and restarted their lives in such a way that 
relapse is highly improbable. Undoubtedly, 
there are also some cases that relapse again 
and again despite achieving small periods 
of  abstinence. But these account for about 
5% of  cases so making the minority issue 
the general definition is perverse. As Peele 
(2016) rightly points out in the title of  his 
paper, “people can quit their addictions no 
matter how much the brain disease model 
indicates otherwise.” 

Now, how is it possible that the vast ma-
jority of drug users manage to stop executing 
that behavior, in many cases, with hardly any 
therapeutic intervention? Indeed, it is not dif-
ficult to recall people who abused tobacco, al-
cohol, cannabis or cocaine during their youth 
and who, as mature professionals with their 

Table 1. Cumulative probability of  dependency remission according to the results of  Blanco 
et al. (2018) and López-Quintero et al. (2010)

First year First decade Lifetime

Non-
prescription 
drugs

Cocaine 8,6% 75,8% 99,2%

Cannabis 4,7% 66,2% 97,2%

Alcohol 3,0% 37,4% 90,6%

Nicotine 3,0% 18,4% 83,7%

Prescription 
drugs

Sedatives 10,2% 71,5% 98,7%

Tranquilizers 15,2% 74,2% 98,3%

Opioids 17,7% 67,0% 96,1%

Stimulants 13,6% 80,7% 99,0%
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descendants, now barely retain any of these 
drugs in a sporadic and totally controlled 
manner. How is it possible that in the major-
ity of cases drug abuse is spontaneously self-
limiting? The answer lies in the environment, 
which is ultimately responsible for the devel-
opment of an addiction. That person has new 
friendships, falls in love, frequents other enter-
tainment venues, gets to know other musical 
options, and his responsibilities increase; and 
his age has also changed, an indispensable fac-
tor for the maturation that underlies the my-
elination of the prefrontal cortex to take place 
(Ernst and Fudge, 2009). In short, over the 
years new behavioral offers can - and should 
- appear that will be equally or more reinforc-
ing than drug abuse. Thus, this problematic 
behavior will cease to be the main behavior 
and will be relegated to being one more of its 
repertoire. The passage of time will eventu-
ally extinguish it. But if  this renewed behav-
ioral supply guided by the environment never 
appears, the risk of developing an addiction 
will undoubtedly be high; and once it has been 
established, it will be increasingly difficult for 
the environment to promote new behaviors. 
The importance of the psychosocial environ-
ment in the development of addictive behav-
iors, and thus in the recovery from addictive 
behaviors, will be discussed below.

ON ENVIRONMENTAL 
ENRICHMENT

The first experimental evidence on the 
effect of  environment on behavior appears 
in the work of  Hebb (1947), who described 
how rats he raised as pets performed better 
in mazes than rats raised in standard labora-
tory conditions. Shortly thereafter it was also 
shown that dogs raised in the company of  
humans also performed better on problem-
solving tasks than dogs raised in simple cages 

without environmental stimulation (Clarke 
et al., 1951). In the 1960s, more systematic 
research was developed and it was shown 
that rats reared in groups in large cages 
filled with toys, ladders, tunnels and running 
wheels exhibited changes at the histologi-
cal level (Bennett et al., 1964; Diamond et 
al., 1964; Krech et al., 1960), with increased 
mean vessel diameter and increased acetyl-
cholinesterase activity (Rosenzweig, 1966). 

Since then, a multitude of  papers have 
been appearing evidencing that environmen-
tal enrichment promotes neuronal plasticity 
through neurogenesis (van Praag et al., 2000, 
2005; Hosseiny et al, 2014) and optimization 
of  nerve cell morphology (Diniz et al., 2010; 
Rosenzweig and Bennett, 1996; Kolb et al., 
2003; Viola et al., 2009), long-term synap-
tic potentiation (Artola et al., 2006; Hos-
seiny et al., 2014) and altered transcription 
of  certain genes (Greenwood et al., 2011). 
Exposure to an enriched environment also 
modifies neurochemical parameters of  
brain-derived neurotrophic factor (BDNF) 
(Bakos et al., 2009) and cholinergic (Bennett 
et al., 1964) and glutamatergic (Melendez et 
al., 2004) systems, both of  which are impor-
tant for learning and memory. 

In light of  these findings it was plausible 
that environmental enrichment would prove 
beneficial in some neurological diseases 
(Hannan, 2014; Pang and Hannan, 2013). 
Neuroprotective effects in neurodegenera-
tive disorders, such as in Alzheimer’s disease 
(Prado-Lima et al., 2018; Ziegler-Waldkirch 
et al., 2018), Parkinson’s disease (Cho and 
Kang, 2020; Laviola et al., 2008) or Hunting-
ton’s disease (Kreilaus et al., 2016; Van Del-
len et al., 2000), have thus been described. 
In addition, multiple beneficial effects have 
been described in animal models of  other 
disorders, such as depression (Renior et 
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al., 2013; Vega-Rivera et al., 2016), epilepsy 
(Suemaru et al., 2018; Rutten et al., 2002), 
stroke (Lin et al., 2020; de Boer et al., 2020), 
head trauma (Will et al., 2004; Fischer and 
Peduzzi, 2007), multiple sclerosis (Magalon 
et al., 2007), schizophrenia (McOmish et al., 
2007), autism spectrum disorders (Kondo et 
al., 2008; Reynolds et al., 2013) and other 
neurodevelopmental disorders (Martinez-
Cué et al., 2002; Sale et al., 2007, 2009).

In the context of  addictive behaviors, 
one of  the most revealing papers sought 
to test whether the isolation conditions 
of  the operant conditioning chamber -the 
Skinner box- were related to the develop-
ment and maintenance of  addiction. Al-
exander et al. (1978) showed that animals 
that had developed an addiction in Skinner’s 
box decreased drinking behavior dramati-
cally to irrelevance when moved to an en-
riched environment that they called the Rat 
Park. That is, the animals would rather play 
sports, play with novel objects, interact with 
peers or have sex than go near the drug wa-
ter dispenser. In contrast, animals that were 
moved from the Rat Park to the Skinner box 
increased their intake rapidly and developed 
an addiction (Alexander et al., 1981).

It has since been shown how animals in 
an enriched environment during periods 
of  abstinence reduce their risk of  relapse 
to cocaine (Chauvet et al., 2012; Ma et al., 
2016; Solinas et al., 2008), heroin (Galaj et 
al., 2016; Imperio et al., 2018), metham-
phetamine (Hofford et al., 2014; Sikora et 
al., 2018), alcohol (Li et al., 2015) or nicotine 
(Hamilton et al., 2014; Sikora et al., 2018). 
All these findings suggest that the acquisition 
and maintenance of  addictive behavior does 
not depend so much on the addictive power 
of  the substance but on the environmen-
tal circumstances in which it is consumed. 

While exposure to different forms of  stress 
promotes the development of  addictive 
behaviors (Goeders, 2002; Marinelli and Pi-
azza, 2002; Sinha, 2001), subjecting animals 
to an enriched environment protects them 
and favors the extinction of  such a response 
(Laviola et al., 2008; Nithianantharajah and 
Hannan, 2006, 2009; Rosenzweig and Ben-
nett, 1996; van Praag et al., 2000). 

Along these lines, a unified theoretical 
framework has been proposed in which en-
vironmental enrichment is conceived as a 
functional opposite of  stress given its ability 
to induce long-lasting neuroplastic changes 
(Solinas et al., 2010). Indeed, vulnerabil-
ity studies in humans also place stress as the 
main risk factor related to addiction (Piazza 
and Le Moal, 1996; Ruisoto and Contador, 
2019). Thus, negative life experiences, a poor 
relationship with family and friends, low so-
cioeconomic status or school failure are con-
figured as risk factors for developing an ad-
diction or not being able to extinguish it (De 
Bellis, 2002; Sinha, 2001). In contrast, positive 
life experiences, good relationships with fam-
ily and friends, medium-high socioeconomic 
status or academic success are protective 
factors ( Jessor and Jessor, 1980; Kodjo and 
Klein, 2002). There is multiple evidence that 
environmental enrichment simulates posi-
tive life experiences and therefore prevents 
the development of  addiction and favors the 
maintenance of  abstinence by reducing the 
risk of  relapse (Solinas et al., 2010).

As Galaj et al. (2019) comment, the ad-
vantage of  environmental enrichment over 
other psychotherapeutic interventions is 
that its success does not depend on the ac-
quisition of  new skills or the optimization 
of  deficient abilities. In their opinion, such 
approaches run the risk of  being limited to 
specific contexts and not generalized. They 
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add three reasons why they consider that 
environmental enrichment should be the in-
tervention of  first choice: i) it reduces stress, 
which, as discussed above, is the most po-
tent relapse inducer (Thiel et al., 2012), ii) 
it modifies the neural circuits responsible 
for compulsive drug seeking (Spires et al., 
2004; Pinaud et al., 2001), and iii) it reduces 
drug-seeking behavior by reducing the con-
sequences of  reinforcement (Ranaldi et al, 
2011; Peck and Ranaldi, 2014). 

The first Cochrane Library review of  en-
vironmental enrichment in acquired brain 
injury has recently been published (Qin 
et al., 2021), which it defines as interven-
tion designed to facilitate physical -motor 
and sensory-, cognitive and social activity 
through the provision of  equipment and the 
organization of  a structured and stimulat-
ing environment (Nithianantharajah 2006). 
That is, an environment designed to foster 
-without forcing- attractive and interesting, 
participatory and stimulating activities, which 
in themselves become reinforcing activities. 
It is a type of  intervention that does not de-
pend so much on the therapist since, in fact, 
it does not depend on a classic individualized 
and goal-oriented rehabilitation program. 
The intervention is the environment, it is 
right there, and the patient is part of  it. Ma-
terials may include physical exercise or group 
sports equipment, rich and varied read-
ing, computers with Internet access, video 
game consoles, virtual reality and interactive 
games, board games, access to music and 
audiobook libraries, art or craft workshops, 
and any interactive recreational activity of  
interest depending on the group’s interests. 

The conclusions of  this first historical me-
ta-analysis do not fully endorse environmen-
tal enrichment as an evidence-based non-
pharmacological therapy, but foresee prom-

ising results in the short term when a number 
of  methodological aspects are homogenized 
in clinical trials (Qin et al., 2021); and indeed, 
one of  the problems of  this biopsychosocial 
intervention under the magnifying glass of  a 
meta-analysis is undoubtedly the equalization 
of  the intervention environment between 
countries or cultures. It is estimated that in a 
few years, with the pooling among research-
ers, environmental enrichment will dominate 
the scene in multidisciplinary brain injury 
neurorehabilitation centers; and likewise, in 
a few years, we will also have meta-analyses 
in favor of  environmental enrichment as an 
evidence-based therapy for degenerative de-
mentias (Bourdon and Belmin, 2021; Kok et 
al., 2017). And despite all this evidence of  re-
covery in people with neurological diseases 
-real diseases- the BDMA insists on repeat-
ing -without demonstrating- that people with 
addiction are not recoverable.

CONCLUSION AND FINAL 
THOUGHTS

Animals learn behaviors and develop 
them as habits based on their reinforcing 
power. However, not all acquired habits are 
healthy and adaptive; some, such as getting 
high, eating surströmming, or base jumping, 
have the capacity to destroy us. The BDMA 
argues that people who practice drug self-
administration habits-or other behaviors 
they consider pathological-are incurably ill 
and, even if  they stop performing such be-
haviors, they will remain so because their 
brains have been irreparably damaged in the 
process. The axioms supporting this idea 
have been analyzed in the light of  experi-
mental findings and under the prism of  com-
mon sense to suggest that addiction is not a 
disease and there is no data to support that 
it is chronic, much less relapsing. 
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It is noteworthy that, to date, addiction 
has not been documented in goats, cats, el-
ephants or dolphins, nor in any other non-
human animal in their habitat, despite the 
fact that they are all regular users of  psycho-
tropic substances. This fact raises a question: 
why are homo sapiens the only animals that 
develop addictive behaviors? The answer is 
multifactorial and therefore complex. But 
evolution over the last five thousand years 
has probably made us the only animals capa-
ble of  restricting our behavioral range to just 
one habit and surviving by emitting that one 
behavior. Opium, already in the first civili-
zations and throughout history, was always 
on the table. And it was used and abused. 
But it was in the second half  of  the twenti-
eth century that its consumption began to 
be considered pathological, coinciding with 
political and economic decisions and sub-
stantial changes in the model of  society that 
it is not appropriate to analyze in this paper. 

Another interesting question in this re-
gard is, why do other animals that are not 
addicted in their usual environment become 
addicted in a controlled laboratory situa-
tion? That is, what changes to make them 
addicted? In this case the answer can be of-
fered with a fair amount of  certainty: we im-
poverish their environment to a limit where 
engaging in addictive behavior is the only 
possible behavioral offer. And under those 
circumstances, when the only thing the ani-
mal can do is to self-administer the drug, we 
say that it is addicted because it does not 
stop self-administering the drug. However, 
outside the controlled environment of  the 
laboratory, either inside the Rat Park or in 
its habitat, it ceases to be addicted. Isn’t that 
revealing? We study animals that do not de-
velop addictions in their environment and, 
to get them addicted, we create a denatured 
environment in which they can only emit 

one behavior. Then, we say that they be-
come sick for emitting it; and we cure them 
by returning them to their normal environ-
ment. What if  human addicts live in a big 
Skinner box in which they can only emit one 
behavior? If  we take them out of  that box, 
won’t the addictive behavior subside as their 
range of  possible behaviors increases again? 
This is precisely what environmental enrich-
ment is all about as a therapeutic approach. 
Although -ironically- the study of  addiction 
was one of  the first to demonstrate its use-
fulness in animal models, to date there are 
still very few formal proposals in humans. 
However, as mentioned above, there is al-
ready scientific evidence of  its usefulness in 
the rehabilitation of  brain damage and de-
generative dementias. In the coming years 
we expect an exponential growth of  this ap-
proach, described more than fifty years ago, 
which was partially eclipsed by the emer-
gence of  BDMA and the subsequent phar-
macologization of  the treatment. 

All animals are capable of  learning to be-
come addicted if  we are faced with the right 
reinforcer and certain environmental condi-
tions are configured. We can all develop an 
addiction with greater or lesser difficulty de-
pending on our genetic and neurobiological 
configurations. In the same way, all animals 
are capable of  learning to stop being ad-
dicted if, although the presence of  the rein-
forcer persists, these environmental circum-
stances change. And we can all stop being 
addicted with greater or lesser difficulty de-
pending on our genetics and neurobiology. 
Perhaps this is the best axiom on which to 
build an authentic biopsychosocial paradigm 
of  addiction; a paradigm that improves the 
care response offered to people who have 
developed an addiction and need help to 
overcome it. Ultimately, they are the ones 
we should all be thinking about.
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