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Abstract  The first chapter outlines George Engel’s proposal of a new 
biopsychosocial model for medicine and healthcare in papers 40 years 
ago and reviews its current status. The model is popular and much 
invoked in clinical and health education settings and has claim to be 
the overarching framework for contemporary healthcare. On the other 
hand, the model has been increasingly criticised for being vague, use-
less, and even incoherent—clinically, scientifically and philosophically. 
The combination of these two points signifies something of a crisis in 
the conceptual foundations of medicine and healthcare. We outline some 
of the emerging evidence implicating psychosocial as well as biological 
factors in health and disease, and propose the following solution to the 
vagueness problem: that the scientific and clinical content of the model 
relates to specific conditions and stages of conditions, so that there is, 
for example, a biopsychosocial model of cardiovascular disease, diabetes 
or depression. Much the same point applies to the narrower biomedical 
model. However this raises the question: what is the point of having a 
general model? Our response is that it is needed to theorise biopsychoso-
cial interactions in health and disease. In the light of historical prejudices 
against psychosocial causation deriving from physicalist reductionism 
and dualism, recognised by Engel and current commentators on the 
biopsychosocial model, this is a non-trivial task that occupies subsequent 
chapters.

CHAPTER 1

The Biopsychosocial Model 40 Years On
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1.1  Doing Well—But With unDerlying ProBlems

Engel’s Proposed Improvement on the Biomedical Model

In his classic paper published in 1977 George Engel proposed a new 
model for medicine, the biopsychosocial model, contrasted with the 
existing biomedical model [1]. While recognising the great advances in 
biomedicine, Engel argued that nevertheless the biomedical model was 
limited, and insufficient for many aspects of medical science and health-
care. These limitations were extensive, comprising failure to take account 
of the following: the person who has the illness, the person’s experience 
of, account of and attitude towards the illness; whether the person or 
others in fact regard the condition as an illness; care of the patient as 
a person; for some conditions such as schizophrenia and diabetes, the 
effect of conditions of living on onset, presentation and course; and 
finally, the healthcare system itself also cannot be conceptualised solely 
in biomedical terms but rather involves social factors such as profes-
sionalisation ([1], pp. 131–135). Engel argued that a broadening of the 
biomedical approach, a new biopsychosocial model, was needed to take 
account of all these factors ‘contributing to both illness and patienthood’ 
([1], p. 133).

The Presumed ‘Overarching Framework’

In his review of a recent book on the biopsychosocial model by Nassir 
Ghaemi [2], in The American Journal of Psychiatry, Kenneth Kendler 
starts with the sentence: “This book is about a very important topic—
the overarching conceptual framework of our field of psychiatry” ([3],  
p. 999).

Whether the biopsychosocial model has this status for the rest of med-
icine is less clear, given the prominence of biomedicine and its biomedi-
cal model. Nevertheless, ‘the rest of medicine’ is not one thing, and the 
various medical specialities differ in their relative involvement with the 
biological, the psychological and the social. Primary care, also known as 
general practice or family medicine, is well-known to be much involved 
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in psychological and social factors, and another clear example is public 
health. The relevant contrast here is with biomedicine, but biomedicine 
is not itself a medical speciality, but a particular kind of biological sci-
ence-based medicine that can be applied across medical specialities, in 
some more than in others. Although Engel starts his paper referring to 
the ‘medical model’, he soon switches to ‘biomedical model’ and this is 
the term he uses for the contrast with his new proposed ‘biopsychosocial 
model’. In short it is not only psychiatry but also all the other non-bio-
medical aspects of medicine and its specialities that apparently require the 
broader biopsychosocial model.

We will review some of the health science suggesting the need for a 
biopsychosocial model in the next section, but first let us consider some 
current major trends in health, disease and healthcare that point to the 
same conclusion.

Engel was primarily concerned with psychosocial aspects of managing 
illness within hospitals, complementing the biomedical approach in hos-
pital care. The example he discussed in detail in his 1980 ‘clinical appli-
cations’ paper was of myocardial infarction [4]. However, it has become 
clear in the intervening decades that managing illnesses in hospital is a 
particular and expensive way of providing healthcare. Illness severe 
enough to require hospital admission has high burden of suffering and 
disability, and high costs of hospital care, including biomedical investi-
gations and treatments. It would be better all round to prevent illness 
altogether, or to detect and manage it earlier to prevent worsening, and 
also better to provide community and social care where possible to avoid 
or shorten hospital admissions. Implementing this last strategy involves 
practical psychological and social factors, such as availability of social sup-
ports or social care. The first two strategies, primary and secondary pre-
vention, interact with psychosocial factors such as lifestyle, social capital 
and health literacy.

At the same time the importance of many of the areas of neglect that 
Engel conveniently listed under one heading—as shortcomings of the 
biomedical model—have been ratcheted up by diverse trends including 
socio-cultural changes, economics and globalisation. The voice of the 
service user has gained strength from civil rights and general emancipa-
tory social changes; rising costs of healthcare in economically developed 
countries have focussed minds on containing costs by service reorganisa-
tions of diverse kinds; health has become globalised in many ways, such 
as improving health services in economically developing countries, or 
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in the need for international policy to manage epidemics that can now 
spread more rapidly worldwide.

Other trends since Engel wrote that have also broadened the focus to 
include more than the biomedical model have to do with changing pat-
terns of population health. Among the greatest achievements of biomed-
icine have been the identification, treatment and control of infectious 
diseases. However, and connected, the current burden of ill health in the 
population now includes many conditions that are not infectious diseases 
and which have no available complete cure—the so-called non-infectious 
diseases (NCDs), sometimes also called long-term conditions (LTCs)—
such as cardiovascular disease, diabetes, recurrent depression and schiz-
ophrenia. In addition, as people live longer, for many reasons including 
biomedical advances, the proportion of the elderly increases, especially in 
the absence of immigration, and care of the elderly in hospital accounts 
for a high proportion of healthcare costs. In short, what biomedicine is 
good at no longer solves a large part of the population health burden 
and costs, and can contribute to rising costs by keeping us alive longer 
(thank you at a personal level) but at great expense—to someone, espe-
cially the younger generations. What is needed to theorise all these devel-
opments is much more complicated than biomedicine or the biomedical 
model were ever designed for. As well as biomedicine, what is needed is 
a complex mix of social science, politics, economics, environmental and 
social epidemiology and psychology—and no doubt more scientific spe-
cialities under development.

A further development in the decades since Engel’s papers that has 
added overwhelming weight to the case for a model that can encompass 
biological, psychological and social factors has been accelerating research 
on the causes of illness, the basis for primary prevention. The recent 
research, to be reviewed briefly in the next section, makes two things 
clear: first, that for many diseases, causes or risks are present from very 
early on, and second, that for many these causes or risks are combina-
tions of biological, psychological and social. Prospective epidemiological 
studies suggest that risks for many major illnesses, physical and mental, 
start early in development, many in childhood, and that risks include 
social factors such as poverty and other forms of social exclusion, some 
specific family level factors such as neglect and abuse, and life-style factors 
such as exercise and diet. Findings on what have come to be called ‘social 
determinants of health’ were summarised and publicised for example by 
Michael Marmot in his 2010 Strategic Review of Health Inequalities in 
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England [5]. At the same time, but proceeding largely separately, there 
have been rapid advances in genetics. Over the past few decades many 
physical and mental health conditions have been found to have a genetic 
risk—and genetic risk starts from conception, and interacts with non-ge-
netic factors including but not limited to psychosocial factors of the sort 
identified in the social epidemiological literature. In short, these sciences 
combined have produced a whole new dimension of the claim of the 
biopsychosocial model that conditions of living—as well as biological fac-
tors—may affect the onset, presentation and course of an illness.

For all these various kinds of reasons, since Engel wrote his papers 
some 40 years ago, the biopsychosocial model has become the orthodox 
overarching model for health, disease and healthcare. It is much cited 
and taught in healthcare trainings of all sorts and in workshops and ward 
rounds the world over. In simple terms it recommends to healthcare to 
take into account all three aspects, the biological, the psychological and 
the social. It is particularly useful in psychology and social work health-
care professions, and in medical practice that has to deal with the psy-
chological and the social as much as the biomedical, primary care (family 
medicine) being the clearest example [6], and in-hospital medical train-
ing that emphasises the importance of a comprehensive management 
plan. In all these contexts the biopsychosocial model easily wins, facilitat-
ing identification and integration of different aspects of care aimed at dif-
ferent aspects of the patient’s life, disease and management. To illustrate 
further good fit with much current practice, the biopsychosocial model 
obviously aligns with the rationale of multidisciplinary teams, and with 
the increasing recognition of the value of the service user’s views in pro-
viding good and effective healthcare.

Given the prominent status and use of the biopsychosocial model, it 
is clearly of great importance that the model is clear and robust. At this 
point, however, there is a very large problem, because there have been 
increasing charges in the medical literature that in fact the biopsychoso-
cial model—popular and accommodating as it may be—is far from being 
clear and robust, but is in fact deeply flawed.

But Lacks Content, Validity and Coherence

Engel’s biopsychosocial model has long been criticised for having var-
ious kinds of limitation, along with suggestions for improvements  
(e.g. [7–9]). Increasingly, however, there have been more radical 
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criticisms. Such radical criticisms are of two main types: first, that the 
model lacks specific content, is too general and vague; and second, that it 
lacks scientific validity and philosophical coherence. Given the popularity of 
the biopsychosocial model and its presumed status as overarching frame-
work for medicine and healthcare, such radical criticisms signal signifi-
cant underlying theory problems.

The first broad heading of criticism is well argued by Nassir Ghaemi,  
a psychiatrist at Tufts, in his 2010 book with the telling title: ‘The Rise 
and Fall of the Biopsychosocial Model’ [2]. Ghaemi argues that the model 
is vague, too general, tells us nothing specific of value, hence is ineffi-
cient and sometimes distracting; it ‘gives mental health professionals per-
mission to do everything but no specific guidance to do anything’ ([2], 
p. 82). The way Ghaemi tells the story, the biopsychosocial model arose 
in the context of competing general views about illness, favouring one or 
other of the social, the psychological/psychoanalytic and the biological. 
These general views—one might call them ideologies without criticism—
were views of the whole domain of illness, offering general accounts, 
discriminating not much between kinds of case to which they applied 
and kinds of case to which they did not. Ghaemi interprets the biopsy-
chosocial model as an elegant—if problematic and ultimately unviable—
solution to these ideological conflicts: the unseemly turf wars could be 
ended, a truce could be declared, if all the participants won, if they were 
not really in opposition at all, but were in fact all true general accounts of 
illness and healthcare in all their aspects. The problem whether the cause 
of illness, and hence in theory its prevention and treatment, is biological, 
psychological or social is solved, because the answer is ‘all three’ ([10],  
p. 3; [2], ch. 6).

It has to be said that this line of thought is not apparent in Engel’s 
main papers [1, 4]. Ghaemi does however quote a characterisation of 
the biopsychosocial model from another of Engel’s papers consistent 
with presumed generality: ‘all three levels, biological, psychological, 
and social, must be taken into account in every health care task’ ([11],  
p. 164; [10], p. 3). This claim Ghaemi understands as meaning that the 
three levels ‘are all, more or less equally, relevant, in all cases, at all times’ 
([10], p. 3). In these quotes one can see the point of the allegations that 
the biopsychosocial model is a slogan, too vague to be of any use. And 
moreover, when pinned down, more than likely just wrong, counter-ev-
idenced exactly by the successes of biomedicine, in which biological fac-
tors alone adequately explain diseases and treatments, such as bacterial 
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infections and anti-biotics cures. Effective biomedicine is an anomaly for 
any general claim to the effect that ‘everything is biopsychosocial’, an 
obvious point that warrants repetition (e.g. [2, 12]).

So, the charge is that the biopsychosocial model is vague without spe-
cific content. If, on the other hand, the model is firmed up to a very gen-
eral proposition about the general relevance of all three kinds of factors, 
it is likely to be just false, exactly because of biomedicine. Faced with this 
obvious enough fact, a possible move is retreat to vagueness, but at the 
cost of content, as highlighted increasingly by critical commentary.

As mentioned above when illustrating the current important status 
or aspirations of the biopsychosocial model, Kenneth Kendler opens  
his review of Nassir Ghaemi’s book with the statement that its topic is 
very important, the overarching conceptual framework of psychiatry 
([3], p. 999). In his review Kendler goes on to quote Ghaemi’s negative 
conclusion, ‘The BPS model has never been a scientific model or even 
a philosophically coherent model. It was a slogan…’ ([2], p. 213), and 
comments: ‘While the reader may think this a little harsh…, I think he 
is substantially correct in this assessment’ ([3], p. 999). On the other 
hand, Kendler ends his review with a reminder of the importance of the 
biopsychosocial model as a teaching tool in family medicine, concluding: 
‘While I agree with Ghaemi that the Biopsychosocial model has been a 
failure as a scientific paradigm, it probably continues to serve a useful 
clinical and teaching function in psychiatry and medicine’ ([3], p. 999). 
Kendler correctly identifies the major tension here: the biopsychosocial 
model is a useful tool for clinical and teaching functions, but apparently 
lacks scientific validity and philosophical coherence.

But then probably all cannot be problem free on the teaching front 
either. Here is Chris McManus, Professor of Psychology and Medical 
Education at University College London, reviewing an earlier edited 
book on biopsychosocial medicine in The Lancet ([13], p. 2169):

Biopsychosocial medicine’s challenge is to transcend the vague, aspira-
tional inclusivity of its name, and to create a model that truly merits being 
called a model, and is properly explanatory and predictive … Arm-waving 
and the inclusion of everything ultimately says and does little of practical 
consequence.

Ghaemi, Kendler and McManus all basically agree in their negative 
assessments of the biopsychosocial model.
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Given the popularity of the biopsychosocial model, its use in teaching 
and the clinic, its presumed status as the overarching framework for psy-
chiatry and perhaps for medicine generally, such authoritative negative 
assessment signals significant problems at the conceptual foundations.

We believe that these two kinds of charge put to the biopsychoso-
cial model, querying its content, validity and coherence, are cogent, but 
can be met. What they signal is not the end of the model—witness the 
fact that it persists, for good reasons already indicated—but the need to 
rethink and reinvigorate it. The answer to the content problem, we sug-
gest, is that the content lies in scientific and clinical specifics, not general-
ities. This is proposed in the next section, beginning with a brief review 
of the emerging basic and clinical science supporting the biopsychoso-
cial model. This response to the content problem, however, immediately 
raises the question: if the content of the biopsychosocial model lies in 
specifics, what is the point of the general model? We suggest that this 
question relates to core scientific theory, at the place where it merges 
into philosophy, and is therefore here that the problem of scientific valid-
ity and philosophical coherence is to be addressed. We define this prob-
lem in Sect. 1.3, and address it in detail through subsequent chapters.

1.2  locating the content of the BioPsychosocial 
moDel

Emerging Evidence of Psychosocial Causation

Just as the biomedical model is of interest because of the substantial and 
well-established evidence base of biomedicine, so the biopsychosocial 
model warrants attention insofar as there is evidence of psychological and 
social as well as biological factors in health and disease. There has been 
an accumulation of such evidence in recent decades, and before moving 
the main theoretical argument forwards, we pause to review some of it.

This review carries a health warning! It is uncritical and unsystem-
atic; we have usually not distinguished strength of evidence of the stud-
ies cited below (uncontrolled to randomised controlled and replicated), 
nor commented on other aspects of methodological strengths (such 
as sampling strategies and sample size), nor on conflicting and uncer-
tain results, nor have we employed a systematic literature search strat-
egy. Many of the papers cited are reviews, more or less systematic. The 
purpose here is only to orientate the unfamiliar reader to wide range of 
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research that has supported on-going interest in the interplay of biolog-
ical, psychological and social factors in health and disease and hence the 
biopsychosocial model.

Over the past few decades the picture that has emerged for causes 
of disease onset, especially for the non-communicable diseases, also 
known as the LTCs, is one of complex, multifactorial causation, involv-
ing many risk factors of relatively small effect, affecting multiple out-
comes. The recent research on social factors as causes or risks for poor 
health—the so-called ‘social determinants of health’—is probably the 
most well-known, new face validation of the need for a broad biopsy-
chosocial model. Among the most influential social epidemiological 
research programmes are the Whitehall Studies of British civil servants, 
led by Michael Marmot [14–16]. These longitudinal cohort studies 
found robust correlations between variance in incidence for a wide range 
of health conditions—coronary heart disease, premature mortality, 
some cancers, lung disease, gastrointestinal disease, depression, suicide, 
sickness absence, back pain and general feelings of ill-health—and civil 
service grade. The social gradient in health—the correlation between 
indices of social status and health outcomes—is now well-established; 
much is now known about the social determinants of health [17, 18], 
and something like the biopsychosocial model has to be invoked in order 
to comprehend it. As typically for epidemiology, most findings on the 
social gradient in health come from association studies only, retrospec-
tive or prospective. Establishing causation is more complex, using such as 
controlled cohort studies, natural experiments or animal models.

Other large research programmes have investigated associa-
tions between adverse psychosocial exposure in childhood and later 
health outcomes. A landmark programme is the Adverse Childhood 
Experiences Study (ACE Study) in the United States, carried out by 
Kaiser Permanente and the Centers for Disease Control and Prevention. 
The ACE study has demonstrated associations between adverse child-
hood experiences, such as physical and emotional neglect and abuse, and 
a large range of physical as well as mental health outcomes (e.g. [19]).

Lifestyle factors, comprising behaviours and associated beliefs, atti-
tudes and values, have been increasingly implicated as risks, or conversely 
as protective factors, for a wide range of physical health conditions  
[14, 18]. For example risk factors for some cancers and cardiovascular 
disease include such as smoking, alcohol use, diet, exercise and chronic 
stress. Lifestyle factors can be covered under the same heading as social 
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factors, or separately. Either way, lifestyle factors interact strongly with 
social context, reflecting Engel’s insight that the person is essentially 
within a social context: diet for example, depends to some extent on 
choice, but also on what is available and affordable; stress—to be consid-
ered in Chapter 4—depends on individual characteristics but also on task 
demands and available resources.

Lifestyle and psychological factors can be distinguished: the  former 
are behavioural, while the latter, such as beliefs, attitudes and  values, 
are mental. At the same time they are closely linked. One reason is 
that psychological factors motivate lifestyle, but there is also a gen-
eral linkage between our psychology and our behaviour, namely, that 
we respond to reality at it appears to us, at any given time, to be. We 
pick this up as a theoretical point in more detail later, in Chapter 3 
(Sect. 3.1, heading “Mind Is Embodied”). In the present context it 
appears in evidence suggesting that it is not objectively measured social 
status but social status as perceived, so-called ‘subjective social status’ 
that accounts for more of the variance in health outcomes (see e.g. 
[20, 21]). This interesting finding becomes part of the complex jigsaw 
 puzzle of biopsychosocial aetiology.

Over the same past few decades that evidence for psychosocial fac-
tors in health and disease has been accumulating, so also has evidence of 
genetic effects. For some health conditions such as Huntington’s chorea, 
and some cancers, there are massive genetic effects, but for the major-
ity of health conditions, the proportion of population variance attributa-
ble to genetic influence is much less than 100%, the picture being rather 
of relatively small effects of multiple genes, with the remaining variance 
attributable to non-genetic, environmental factors. Combining these 
broad kinds of research programmes presents a biological-psychologi-
cal-social and-environmental picture, and new epigenetics is likely to help 
explain how the various kinds of factor interact. These issues are taken up 
in Chapter 3, Sect. 3.4.

Post-onset course of disease raises different causal questions: what 
are the processes determining course, for example, progression, stabil-
ity, fluctuation or recovery? Treatment effects are a special case, assessed 
using a range of designs including randomised controlled trials. There 
has been accumulating evidence from randomised controlled treatment 
trials since the late 1970s of treatment effects of psychosocial interven-
tions on some mental health conditions. Among the first was a ran-
domised controlled trial of cognitive behaviour therapy for depression 

http://dx.doi.org/10.1007/978-3-030-11899-0_4
http://dx.doi.org/10.1007/978-3-030-11899-0_3
http://dx.doi.org/10.1007/978-3-030-11899-0_3#Sec1
http://dx.doi.org/10.1007/978-3-030-11899-0_3#Sec2
http://dx.doi.org/10.1007/978-3-030-11899-0_3
http://dx.doi.org/10.1007/978-3-030-11899-0_3#Sec15
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published by Beck et al. [22] showing effectiveness, but further, the 
same effectiveness as for anti-depressant medication. In effect this trial 
showed that a psychological intervention could achieve the same result 
as a biomedical intervention, and it paved the way for accelerating devel-
opments of tested psychological treatments for a wide range of mental 
health conditions and the translation of these into national health ser-
vice provisions. There are complications, as always, for example, as to the 
extent to which psychological therapy outperforms pill placebo control, 
but the principle that some psychotherapies help some mental health 
conditions has been established (e.g. [23]).

The position is different with physical illnesses. Put strongly, there is 
a glaring gap in the evidence for the biopsychosocial picture as a whole, 
namely, absence of persuasive evidence of psychosocial treatment effects 
on the course of major physical illnesses. There is no clinical trial that 
finds effects of psychological therapy on physical illnesses such as, say, 
diabetes, cancers, cholera or advanced cardiovascular disease. We just 
wish to make the point that no psychotherapy or any other kind of psy-
chosocial intervention turns around such disease processes once estab-
lished, and this is a major apparent fact that needs to be taken into 
account in discussing the relative merits of the biomedical model and 
the broader biopsychosocial model. This is linked to the fact that for the 
many conditions that are managed biomedically in acute hospitals, suc-
cessfully in some cases, there need be no special interest in the broader 
biopsychosocial model, and any advocate of the broader model has to 
accommodate the fact that whatever other significant roles they may 
have, psychosocial factors apparently make no difference to the course or 
treatment of major physical illnesses.

That said—and we intend it to be a big that—there is emerging evi-
dence that psychosocial factors may be implicated in the prognosis of 
some among the very large range of medical conditions. For example: 
breast cancer (e.g. [24]), atopic disease, generally [25], including for 
asthma [26]; HIV [27–29] and musculoskeletal disorders (e.g. [30]). 
In addition, psychosocial factors have been implicated in outcomes of 
surgical procedures, for example, chronic pain [31]; lumbar and spi-
nal surgery [32–38]; liver transplant (e.g. [39]) and coronary artery 
bypass (e.g. [40–42]). In addition, there is evidence for psychosocial 
factors in wound healing [43, 44], and extent of fatigue after traumatic 
brain injury [45]. Psychosocial factors have also been implicated in 
responses to other interventions for medical conditions, such as inpatient 
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rehabilitation for stroke patients (e.g. [46]), and effects of hospitalisation 
on older patients (e.g. [47]).

Reference to psychosocial factors affecting course of medical and 
post-surgical conditions is not intended to be read as either conclusive or 
general. Many studies on this general topic are of associations only, and 
there are many mixed results. Hence the subtitle of this section, ‘emerg-
ing evidence’, and the explicit qualification of specificity to particular 
conditions and stages. Further, absence of reports of psychosocial effects 
on medical conditions, while it may suggest simply that the research has 
not yet been done, may also indicate that results have been negative and 
unpublished, and further back in the clinical research sequence, that cli-
nicians have not seen evidence warranting case study research reports, 
progressing to cohort studies, and so on. This takes us back to the point 
made first, that some major medical conditions, such as the primary dys-
function in diabetes, or advanced cancers, or advanced cardiovascular 
disease, appear to be influenced exclusively by biological factors, impene-
trable to psychosocial processes and interventions, and in some cases also 
unresponsive to biological interventions.

An old-fashioned way of making this point is to say that the mind can-
not control biological processes such as abnormal cell growth. In the old 
dualist framework, however, the mind couldn’t really control anything 
material, not cell growth, but not arms and legs either, so the discrimi-
nating point got lost in the metaphysics. In the new post-dualist scientific 
framework, to be outlined in Chapter 3, the ‘mind’ is not immaterial, 
not causally impotent, but more a matter of the central nervous system 
regulating some internal systems as well as the behaviour of the whole 
in the environment, and in these terms there are researchable differences 
between what the central nervous system can control and what it can-
not. Extent of control may be modifiable, subject to individual differ-
ences, training and practice, but we know now that even at its best the 
central nervous system is not an omnipotent controller: there are places 
and processes that CNS signalling pathways do not reach, for exam-
ple, cell growth, linked to the fact that the cells are very basic, similar 
in humans as in yeast; nor does the brain control the journey and final 
resting place of an embolus, and a long list of other biological processes 
and outcomes, benign or catastrophic. And this list can be contrasted 
with a list of biological processes and pathways that can or might have 
CNS involvement, as suggested by studies cited above. These issues 
and options only open up, however, in a new post-dualist metaphysics 

http://dx.doi.org/10.1007/978-3-030-11899-0_3
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and biopsychological scientific paradigm, which are large themes to be 
addressed through the book. For now, we return to review the findings 
on biopsychosocial factors.

The next point to note is that, even for those physical health condi-
tions that are unaffected by psychosocial factors, generally or at specific 
stages, still such factors may be relevant to clinically significant aspects of 
disease progression and management. These are factors such as access to 
treatment, participation in the recommended treatment regime, associ-
ated pain, psychological/mental health complications and health-related 
quality of life. Some details and literature as follows:

Access to healthcare is an obvious heading, covering diverse factors 
such as public health screening to ensure timely detection, health literacy, 
availability, accessibility and affordability of care, and quality of care—all 
factors heavily dependent on personal, class and state economics, associ-
ated therefore with the social gradient in health [5, 48, 49 and e.g. 50].

Acceptability of/participation in the recommended treatment regime. 
Psychosocial factors are associated with medication non-adherence, for 
example, following acute coronary syndrome [51], in haemodialysis 
patients [52], in youth with newly diagnosed epilepsy [53]. One system-
atic review of study of psychosocial factors predicting non-adherence to 
preventative maintenance medication therapy produced a negative result 
and call for more research [54].

Psychosocial factors in pain. Pain as an important phenomenon and 
concept spanning the biopsychosocial and will be considered further in 
Chapter 4. Clinical studies implicating psychosocial factors include: in 
chronic pain [55, 56] and in pain associated with specific conditions/
sites, such as multiple sclerosis [57]; musculoskeletal pain [58, 59]; low 
back pain [60, 61]; spinal pain [62]; chronic prostatitis/chronic pelvic 
pain syndrome in men [63]; osteoarthritis [64]; cancer-related pain [65] 
and pain after breast cancer surgery [66].

Psychological/mental health complications of medical conditions. This is 
an increasingly recognised issue, with implications for quality of life (on 
which more below), social impairments and costs, in primary care [67], 
in LTCs [68] and in oncology [69, 70]. Accumulating clinical experi-
ence and research has led to a new UK NHS policy directive requiring 
psychological therapy services to be integrated into physical healthcare 
pathways [71].

Quality of life. There is a substantial literature on psychosocial factors 
and health-related quality of life in medical conditions, for example, in 

http://dx.doi.org/10.1007/978-3-030-11899-0_4
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patients with haematological cancer [72]; children with myelomenin-
gocele [73]; colorectal cancer survivors [74, 75]; myocardial infarction 
[76]; after hip fracture in the elderly [77]; newly diagnosed coronary 
artery disease patients [78]; adults with epilepsy [79], and after surgery 
[80]; and youth-onset diabetes myelitis [81].

Accumulating health data of the sort indicated above implicating psy-
chosocial as well as biomedical factors, taken together, cover a large pro-
portion of population health and health service provision in clinics and 
hospital beds. In other words, they are massively important, looked at in 
terms of population health, individual suffering, or economic costs; they 
are not a side-issue compared with conditions or stages of conditions 
that involve biological factors alone.

The psychosocial data have accumulated over the past few decades 
and have vindicated Engel’s proposal of a new model for medicine and 
healthcare. Engel was ahead of the game, and the popularity of his model 
is explained at least partly by the fact that it appeared as a ready-made 
framework for accommodating the emerging evidence of psychological 
and social causal factors in determining health and disease.

In these terms its clear that we need a biopsychosocial model of 
the sort that Engel anticipated, but one that can meet the criticisms 
reviewed previously that the model, at least as we currently invoke it, 
has serious problems including lack of content and incoherence. We 
propose in the next section a solution to the content problem, based, 
as would be expected, on emerging findings implicating psychoso-
cial as well as biological factors of the sort outlined above. As to the 
coherence problem, this will involve theorising the categories of ‘bio-
logical’, ‘psychological’ and ‘social’ in such a way that they can interact 
in health and disease. This theorising will occupy the rest of the book. 
One strand was already mentioned earlier in this section: the old dual-
ism between mind and body is replaced by a partial and to some extent 
negotiable interaction between the central nervous system and other 
biological systems. This theory-shift will be taken up in Chapter 3, 
along with the proposal that the primary concept of the psychological 
is embodied agency, with implications for health, drawn out further in 
Chapter 4: a person’s psychological health depends on the development 
of a viable enough sense of agency, while conversely, if agency is seri-
ously compromised, such as in conditions of chronic stress, their mental 
health is liable to suffer, and so also, via complex biopsychosocial path-
ways, is their physical health.

http://dx.doi.org/10.1007/978-3-030-11899-0_3
http://dx.doi.org/10.1007/978-3-030-11899-0_4
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The Scientific and Clinical Content Is in the Specifics

Let us pick up the line of argument in this chapter. The biopsychoso-
cial model is much invoked, with claim to be the overarching framework 
for psychiatry and other branches of medicine such as primary care, per-
haps for medicine generally. It has however been severely criticised, for 
being vague, without scientific or clinical content. Here is our suggested 
remedy: the scientific content and clinical utility of the biopsychosocial 
model is not to be found in general statements, but rather is specific to 
particular health conditions, and, further, specific to particular stages of 
particular health conditions. We provided above a brief, non-systematic, 
non-critical review of some of the emerging evidence of involvement 
of psychological and social as well as biological factors. All the evidence 
refers to particular health conditions or classes of conditions, and par-
ticular stages: risks for onset, post-onset course, including under treat-
ment, adjustment and quality of life.

At the time Engel wrote there was not much evidence of causes of 
diseases and treatment effects, with important exceptions in the case of 
some major infectious diseases. But especially, compared with now, rel-
atively little was known, though much was speculated, about the role of 
psychosocial factors in health and disease. Since then, in the intervening 
decades, there have been massive new research programmes, not only in 
biomedicine, but in clinical psychology, neuroscience, social epidemiol-
ogy and genetics, and in treatment trials, pharmacological and psycho-
logical. Much more is now known about the causes of diseases and about 
possible disease mechanisms, with associated technologies for prevention, 
early detection and treatment. This broad evidence base has led in turn 
to treatment guidelines for specific conditions, to the whole apparatus of 
evidence-based clinical care, to be used alongside a thorough assessment 
of the individual case. Much of the science and clinical management is 
now psychological and social as well as biological. Given this situation as 
it is now, the scientific and clinical content of the biopsychosocial model 
is in the specifics, not in a ‘general model’. Much the same, by the way, 
can be said of biomedicine and its associated biomedical model: medi-
cine, whether biomedical or biopsychosocial, deals with complex, specific 
systems.

The proposal that the content problem is resolved by focussing on 
specifics not generality also helps explain how the problem arises. In 
brief, it is because the specifics are too many and too complex, that some 
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shorthand, vague gesturing, is sometimes useful. The basic and clini-
cal sciences of the past few decades invoke very many kinds of factors 
in their models: biological factors—biological systems, including neural 
systems and genetic mechanisms—but also psychological factors—such as 
temperament, personality, lifestyle, adjustment, quality of life—and also 
social determinants of health and disease—variants on social inclusion 
or exclusion—together with the implication that all these things interact 
over time, in the course of life and the illness, in complicated and barely 
understood ways. So, on occasions when the question arises, for exam-
ple in clinical consultation or healthcare education systems: ‘and what 
are the factors involved in this or that disease, or individual presenta-
tion?’—the quick answer would be: ‘it’s all biopsychosocial’, or ‘it’s as 
the biopsychosocial model says’. The full answer is much longer, in the 
systemic reviews of the epidemiological and clinical sciences, treatment 
trials and clinical guidelines—but this full story does not fit in a ward 
round or clinical consultation; it more makes up years long healthcare 
educational training programmes. As workable compromise, the brief 
throwaway—‘it’s all biopsychosocial’ could be expanded into something 
more informative along these lines: ‘In this condition there are possi-
bly (or probably) biological, psychological and social factors involved, 
in some stages, some of which have been identified, with more or less 
confidence, combining together in such-and-such ways, though interac-
tive causal pathways are bound to be complex and (typically) not yet well 
understood—the details of what is known and hypothesised about the 
condition to date is in the literature/is among the topics in one of your 
teaching modules’.

Such an answer, and the science it refers to, is about a particular 
health condition, such as diabetes, or depression. In this sense there are 
multiple specific biopsychosocial models: a model for diabetes, depres-
sion, cardiovascular disease, schizophrenia; and so forth. Further, much 
depends on what stage or what aspect of a particular condition we have 
in mind, whether pre-onset aetiological risks for onset, or post-onset 
course, involving many issues including maintaining factors, treatment 
responses, complications, psychological adjustment and factors affecting 
quality of life. The factors involved in these various stages and aspects 
typically differ within any particular condition, and especially they differ 
in the relative involvement of biological, psychological and social. For 
example, social epidemiological studies suggest that social factors as well 
as biological are implicated in the aetiology of a wide range of health 
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conditions, such as cardiovascular disease and depression, while treat-
ment might not be so, as in surgical intervention for advanced cardio-
vascular disease, or pharmacological therapy for depression. This latter 
is typically best combined with psychological therapy, which might also 
be indicated to aid adjustment and recovery of quality of life following 
cardiovascular surgery. In short, there is need for much discrimination 
between what conditions we are talking about, what stages of conditions 
and questions of interest in each. This is the specificity and complexity of 
diseases and therefore of the science and its models.

We stress here that we mean no implication that particular diagnostic 
categories are valid once and for all, or optimal in terms of explanation 
or prediction. Rather, they simply represent the current consensus state 
of clinical practice and clinical science and are liable to revision, to sub-
typing or supra-typing, or to replacement altogether. The proposal is that 
biopsychosocial medicine, like biomedicine, is applied to specific health 
conditions, in terms of which the science at any one time is conducted; 
but identification and classification of these conditions are subject to 
change.

In brief, our proposal is that, while the biopsychosocial model can 
sometimes appear as vague hand-waving, absent any scientific or clinical 
content, this is because we are looking for content in the wrong place, in 
the general model, rather than in the epidemiological and clinical science 
literatures about particular conditions. This proposal, if accepted, solves 
the content problem.

On the other hand, that said, such a solution immediately raises a still 
more radical problem for the biopsychosocial model: if it’s all about spe-
cifics, what is the point of having a ‘general model’?!

So What’s the Point of a ‘General Model’?

Engel wrote about the biopsychosocial model in a way that suggested it 
had scientific content and clinical utility. His 1980 paper [4] was on clin-
ical applications of the biopsychosocial model, the main example being 
myocardial infarction, consistent with the reasonable expectation that the 
model specified biopsychosocial causal pathways in particular conditions 
and hence could guide clinical practice. However, the position regard-
ing what is known in the science has radically changed in the interven-
ing decades, and now, as argued in the preceding section, the ‘general 
model’ is probably now not the place to look for causal pathways, clinical 
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applications and treatment guidance, which are rather to be found in the 
health science literatures.

One possibility in the circumstances, as the evidence accumulates, is 
that the general model might summarise the evidence for all the health 
conditions, along something like the following lines: “Psychological and 
social factors as well as biological factors (each of these being of many 
different kinds) are relevant to all health conditions and all healthcare, 
though they vary in their relative contributions, depending on the condi-
tion and the stage of the condition, between 0-100%, or mostly between, 
say, 20-80% – summing to something like 100%”.

However, while such a general proposition might be true, give or 
take some percentage points, it clearly has no or not much content, or 
use, in for example shaping guidance about prevention or clinical man-
agement. It is certainly less informative and useful than the full picture 
for a specific health condition. It is true that a general statement of the 
model such as the above can serve to remind us and our students to 
keep one’s mind open to the range of biopsychosocial factors, but the 
treatment guidelines and the science behind them already now say this, 
if applicable, and there is limited gain from repeating the fact—vaguely. 
Used in this way, the model runs the risk of being, minimally, a bucket 
to throw research findings into, convenient for hand-waving purposes. 
As for basic scientists and clinical trialists, they investigate the causes, 
mechanisms and treatment of cardiovascular disease, depression, and so 
forth; with definitely or probably not much need or time for a ‘general 
model’.

So what is the point of a general model? Perhaps as a theory of health 
and disease. But the line of thought we are pursuing is exactly that health 
and disease are not one thing, or two things, but each many things, 
depending which system within us is functioning well or poorly. Even so, 
the general picture still matters when the whole of health is in question, 
for example in estimating and projecting population health, planning 
and prioritising health services and research funding, on treatment, pri-
mary or secondary prevention, planning syllabuses for health education, 
or modelling linkages between health outcomes and outcomes in other 
sectors such as education, productivity or national happiness. Clinicians, 
patients and researchers may well be concerned with specific conditions, 
but for many other purposes views of the whole are required. The con-
cept of biomedicine arose in the recognition that many effective health 
technologies had in common that they relied on biological factors only, 
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notwithstanding complex biopsychosocial presentations. Such a con-
cept then drives further lines of enquiry, investigating biological factors 
in other conditions. An analogous point applies to the biopsychosocial 
model. A related point is a need for a framework to organise accumulat-
ing research findings, to recognise emerging patterns, to identify what is 
known, with more or less certainty, and what is not known. This applies 
to specific conditions such as cardiovascular disease, or addictions, but it 
also applies across health conditions as a whole.

There are many purposes for a general model and accordingly 
many ways of constructing such a thing. We focus here on the gen-
eral biopsychosocial model as a core philosophical and scientific theory of 
health, disease and healthcare, which defines the foundational theoretical 
 constructs—the ontology of the biological, the psychological and the social—
and especially the causal relations within and between these domains.

While the details of the relative roles of biological, psychological and 
social factors in specific health conditions, at particular stages, are mat-
ters for the health sciences, the general, or core, biopsychosocial model 
is more of an exercise in the philosophy of science—in this case, philos-
ophy of biology, philosophy of mind and social theory, but especially as 
applied to health and disease. These philosophies are especially relevant 
in the present case, because there is massive historical baggage, carried 
in the long history of physicalism, dualism and reductionism, that makes 
biopsychosocial ontology and causation deeply problematic. This whole 
problem area needs rethinking and reconceptualising in the light of cur-
rent scientific paradigms and philosophical theory.

1.3  the general moDel: BioPsychosocial  
ontology anD interactions

Defining the Problem

Engel was well aware of the philosophical problems involved in the shift 
from the biomedical model to the biopsychosocial. This is how he char-
acterises the biomedical model ([1], p. 130):

The biomedical model embraces both reductionism, the philosophic view 
that complex phenomena are ultimately derived from a single primary 
principle, and mind-body dualism, the doctrine that separates the mental 
from the somatic. Hence the reductionist primary principle is physicalistic; 
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that is, it assumes that the language of chemistry and physics will ulti-
mately suffice to explain biological phenomena.

The biomedical model so understood, as based on these philosophical 
views, is antithetical to any extension to a biopsychosocial model, and 
conversely, if the biopsychosocial model is to be viable, it has to overcome 
the challenges they pose. This is well recognised by thoughtful commen-
tators on the biopsychosocial model, including those, quoted previously, 
who criticise the model for its hand-waving tendencies. Here is Chris 
McManus in his review for The Lancet cited previously ([13], p. 2169):

The challenges for the Biopsychosocial Model involve reductionism, dual-
ism, mechanism, methodology, and causality. The psychological and the 
sociological are ineluctably phenomena of the mind, and the reductionist 
challenge is how to integrate the mental with the cellular, molecular, and 
genetic levels at which biomedicine now works.

Ken Kendler in his review quoted earlier, goes on to identify the philo-
sophical issues relevant to the biopsychosocial model and the work that 
needs to be done ([3], p. 999):

[These are] the issues that the Biopsychosocial model at least seemed to be 
addressing—how to integrate the diverse etiologic factors that contribute 
to psychiatric illness and how to conceptualize rigorously multidimensional 
approaches to treatment. [There is] a range of exciting recent develop-
ments in the philosophy of science on approaches to complex biological 
systems, which are quite relevant to these issues… [which] examine scien-
tific approaches to complex, nonlinear living systems and explore various 
models of explanatory pluralism, from DNA to mind and culture….

The importance of understanding causal interactions between kinds of 
factors is also highlighted by Dan Blazer in his review of Nassir Ghaemi’s 
book [82] (p. 362):

[There are] emerging efforts across all of medicine to integrate biological, 
psychological, and social factors in the exploration of the causes and out-
comes of both physical and psychiatric illnesses…. These efforts are not 
eclectic but transdisciplinary, efforts which are leading to a much better 
understanding of how biological, psychological, and social factors interact 
through time.
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Both Kendler and Blazer identify the current challenge of constructing a 
coherent view of causation in health and disease that can encompass bio-
logical, psychological and social factors. Kendler refers to recent philo-
sophical developments and Blazer to emerging efforts in health sciences, 
both implying a historical dimension and that something new needs to 
happen and is happening, at a conceptual level as well as a scientific level.

Engel’s characterisation of the biomedical model, a reasonable one in 
the 1970s, had it supposing that only the biological exists, or is alone 
causal in health and disease, and it exists as physics and chemistry, with 
the same principles or laws of causation. The ontology was flat and reduc-
tionist: nothing new grew out of the basic physics and chemistry, and any 
other domain with aspirations to be causal had to be ultimately reduced 
back to the basics. To construct an alternative to this set of assumptions it 
is necessary to envisage ontology and causal relations other than, and in 
some metaphorical sense ‘above’, those in physics and chemistry. Engel 
proposed systems theory for this purpose, and as we shall consider in later 
chapters, we think this is fundamentally the right way to go.

A systems theory approach in fact already underlies the solution 
to the content problem we proposed in the previous section. We pro-
posed in Sect. 1.2, heading “The Scientific and Clinical Content Is in 
the Specifics”, that the content is to be found in the science and clini-
cal guidelines on specific health conditions. This is the indicated move 
because specific systems are distinctive, with their own distinctive func-
tions, operating principles and vulnerabilities to dysfunction, which 
therefore have to be modelled separately. Healthcare science along with 
other systems sciences, essentially deals in specifics. This has always 
applied to biomedicine, which deals with particular biological systems. It 
also applies in psychology, which deals with particular psychological sys-
tems, such as motivation and fear, and in clinical psychological theory—
for example, cognitive behaviour therapy has specific models for such as 
depression, obsessive-compulsive disorder and panic disorder.

The question arises then: what is the core theory linking together 
the various applications to specific systems? For biomedicine, in the way 
that Engel characterised it in the 1970s, the core theory was that biol-
ogy is physics and chemistry, and biological causation is physico-chemical 
causation. This has changed; it is no longer true of current biomedicine; 
this is the topic of the next chapter. The core theory underpinning cog-
nitive behavioural therapy, as stated by its founders Aaron Beck and col-
leagues [22] (p. 3) is startlingly brief, that cognitions cause affect and 
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behaviour. However, even this brief statement of the core model does 
crucial work: it highlights the working assumption that intervening with 
cognition is the way to modify troubling emotions and behaviour, and it 
links together the various types of cognitive behaviour models for diverse 
conditions. Even in the absence of explicit theory of causation, there can 
be evidence of causal connection from well-designed treatment trials, but 
also, in this particular case there is a long and respectable history of the 
cognitive theory of the emotions and the philosophy of practical reason 
that provides conceptual familiarity for working purposes.

The contrast here is with the biopsychosocial core model: there is no 
long and respectable history of philosophy and science theorising causal 
interactions between the biological, the psychological and the social. To 
the contrary, the history since the beginnings of modern science in the 
seventeenth century consists of assumptions and arguments that psycho-
logical and social causation are impossible or even incomprehensible, that 
there is no distinctive biological causation either, over and above physics 
and chemistry. The historical background is entirely hostile to the whole 
idea of biopsychosocial causal pathways, and there is therefore a need for 
an explicit theory as to what the new idea is. It is this, we propose, that 
is the purpose of the general biopsychosocial model; in short, to theorise 
biopsychosocial causal interactions.

We review some main relevant historical background below, under 
the heading “Prejudicial Theory: Physicalism, Reductionism, Dualism”. 
First, in the next section, we consider how the search for biopsychoso-
cial theory is not only of interest to reworking a model proposed some 
40 years ago, but has arisen in the health sciences themselves.

Biopsychosocial Data in Search of Theory

The emerging evidence of psychosocial causation in health and disease of 
the sort briefly outlined in Sect. 1.2, comes from studies using empirical 
methodologies that have been developed and applied substantially since 
Engel wrote his papers on the biopsychosocial model. Prior to these new 
research methods, there was little or no demonstrated evidence of psy-
chological and social causes of physical health conditions. Their effects 
were not as plain—as massive—as those identified by biomedicine, as for 
example effects on incidence of cholera of drinking contaminated water 
from a particular pump, or recovery following treatment by antibiotics. 
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In the absence of a significant body of evidence of a causative or cura-
tive role of psychological and social factors in particular diseases, claims 
as to their importance were bound to have an uncertain status: were such 
claims meant to be general, to apply to all conditions, meant to be obvi-
ous, or based on prejudice or expert consensus—or specific to particular 
conditions? In the absence of much evidence, the appearance of ideology 
was inevitable—and this is one of the key points behind Ghaemi’s critique 
of Engel’s biopsychosocial model [2], considered previously (Sect. 1.1). 
However, the amount of evidence and most importantly the type of evi-
dence bearing on these issues has changed radically in the 40 years since 
Engel proposed the model. We refer to use of novel statistical method-
ologies and associated study designs that are sensitive to multiple factors, 
relatively small, partial causal influences, usually called risk factors, con-
tributing in some way to a complex nexus of causation associated with a 
particular outcome of interest. The development of these new methodol-
ogies was based on nineteenth-century conceptual work on the scientific 
demonstration of causation, and early twentieth-century work in the the-
ory of statistical inference.

Much of the intellectual work clarifying the scientific methodology 
required for the determination of causes was done by J. S. Mill in his A 
System of Logic [83]. Hume [84] had seen that causality is linked to gen-
erality, that the statement ‘A causes B’ implies that events of type A are 
always followed by events of type B. This implies also that knowledge of 
causes enables prediction, that the next A will be B. Mill saw, however, 
that in practice what is observed on any one occasion is not simply an 
event of type A being followed by an event of type B, but this conjunc-
tion in a complex of circumstances, C. To establish a causal link between 
A and B the possible confounding effects of C have to be determined. 
This involves observing the effects of C without A, on the one hand, 
and A without C on the other. These principles, elucidated by Mill as 
the ‘methods of agreement and difference’, underlie our modern idea of 
controlled experimentation.

Robert Koch’s pioneering work in microbiology in the closing dec-
ades of the nineteenth century made four postulates as methodology 
to determine the causal relationship between a microbe and a disease, 
applied to the aetiology of cholera and tuberculosis [85, 86]. Koch’s 
postulates tapped similar principles to Mill’s, including assumptions 
of generality and isolation of the suspected active causal ingredient— 
‘isolation’ here requiring cutting edge technology of the time. 



24  D. BOLTON AND G. GILLETT

Interestingly Koch himself recognised that there was a problem with the 
generality requirement, which takes us on to the next main point.

Hume, Mill and Koch supposed that causality is general—applies to 
‘all’. However, in practice in the lifesciences, medicine, psychology and 
the social sciences we rarely find universal generalisations, but rather 
partial ones, of the form: A is followed by B in a certain proportion of 
observed cases. One function of a universal generalisation is to license 
the simple inductive inference: the next observed A will be followed by 
B. In the absence of a universal generalisation, the problem is to deter-
mine the probability of the next A being followed by B, given that the 
proportion in the sample so far observed. This is the problem for the 
theory of statistical inference, developed in the first decades of the twen-
tieth century.

The theory of statistical inference is a necessary condition of being 
able to detect reliable small correlations between two factors, between 
say amount of daily exercise and cardiovascular function at a later time. 
The implications of correlations being small—much less than 1 and not 
much above 0—is that other factors are at work, signalling the need for 
investigation of multiple factors associated with the particular outcome 
of interest. Investigation requires a group study in which each factor is 
each measured and their association or correlation with the outcome 
computed. Analysis of variance, ANOVA, is one class of statistics that can 
be used for such purposes: there is an outcome of interest, the so-called 
dependent variable, and several independent variables, hypothesised to 
effect it. For example, the dependent variable may be onset of cardiovas-
cular disease by 40 years, the independent variables are individual char-
acteristics such as weight, diet, smoking, exercise, multiple deprivation 
index, family history as assumed proxy for genetic vulnerability, and the 
results of the ANOVA will quantify the amounts of variance in outcome 
and hence risk attributable to these several factors, alone or in combina-
tion. Other classes of statistical analyses can be used, more or less closely 
related, depending for example on the nature of the variables (e.g. cate-
gorical or continuous) and on study design (e.g. cross-sectional or lon-
gitudinal). Use of such methods has become pervasive in the human 
sciences in the past few decades, reflecting the fact that the phenomena are 
complex with multiple causes; instances when a single variable completely 
explains a phenomenon (accounts for all or most of the variance) are rare.

Naturalistic studies of populations in the first instance establish cor-
relations only, and further investigation is needed to establish causation, 
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using or approximating to experimental methods of the sort elaborated 
by Mill and Koch. Experimental designs for establishing causation typ-
ically involve at least two groups, assumed to be identical in relevant 
respects—either known or suspected to affect the outcome of inter-
est—except for one factor, the factor of interest. Differences of outcome 
between the two groups are then attributable to the factor of interest 
in accordance with Mill’s method of difference. The factor of interest is 
often a treatment—an ‘intervention’. Confidence in the assumption that 
the two groups are otherwise identical in relevant respects is critical in 
these methodologies, and there are many methods of ‘matching’ groups 
to achieve this. The philosophical justification for regarding controlled 
designs as the appropriate methodology for establishing causation such 
as treatment effects has been argued elsewhere [87]. The gold standard 
for maximising this confidence—the true experimental design—is taken 
to be randomisation, with sufficiently large numbers, such that possible 
confounding causal factors can be reasonably assumed to be distributed 
equally between the groups. Quasi-experimental designs, such as match-
ing cohorts, can also be used, though the confidence that unknown con-
founders are equally matched is less. There are also ‘natural experiments’ 
(see e.g. [88]), and sometimes the background base rates absent the 
putative cause are safely assumed.

If we establish that a universal correlation is causal, the finding can 
be expressed as A causes B. Typically in the life and human sciences, 
correlation between factors is partial—variation in A accounts for only 
part of the variance in outcome B—in which case the correlation can be 
expressed as: A raises probability of B, in some specified degree depend-
ing on the size of the correlation. If B is a harmful outcome, such as a 
poor health outcome, this is often expressed: A raises risk of B, in some 
specified degree.

Population studies of risk factors for the onset of disease cannot 
use randomisation designs, plainly for ethical reasons, and are gener-
ally limited to more or less refined quasi-experimental methodology. 
Experimentation is left to animal studies. Treatment studies of the effect 
of an intervention on the course of a disease once onset can use rando-
misation designs—again subject to ethical constraints.

The new study designs and analytical methodologies showed effects—
typically small—of psychological and social factors. The same method-
ology of course can show the importance of biological factors of small 
effect, such as genetic and epigenetic effects.
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Relevant to our main theme, however, we can note that while these 
new study designs and statistical methodologies are well theorised, as is the 
determination of causes by experimental and related methods, they pro-
vide in themselves no theory of the factors indexed by the variables and no 
theory of causal mechanisms linking them. They can provide evidence of 
biopsychosocial causal connections, but no theory about them. This absence 
of theory is important because of the historical background of dualism and 
physicalist reductionism, noted at the beginning of this section (under the 
heading “Defining the Problem”), that would exclude any distinctive forms 
of biological (as opposed to physico-chemical), psychological and social 
causation. We review some main points of this historical background next.

Prejudicial Theory: Physicalism, Reductionism, Dualism

Engel’s characterisation of the biomedical model—quoted at the begin-
ning of this section, uses a few key technical terms: reductionism, phys-
icalism and physicalist reductionism (Engel uses ‘physicalistic’). These 
terms refer to complex and controversial concepts with long histories, 
and we will use working characterisations as follows:

Physicalism is the view that everything that exists is physical. This is an 
ontological statement—about what there is. It has often been combined 
with the corresponding statement about causation: that all causation is 
physical, covered by physical laws. On the assumption that chemistry is 
basically physics, physicalism can be expressed in terms of physics + chem-
istry. The contemporary philosophical literature on physicalism is sub-
stantial (for recent review see e.g. [89]). Working around physicalism is 
necessary to establish a biopsychosocial model and is addressed in more 
detail in the next chapter.

Reductionism has various meanings. In one of the senses used by Engel 
in his characterisation of the biomedical model, quoted at the beginning 
of this section, it is a scientific claim that complex phenomena have a 
main cause of a particular type. In the medical context, reductionism in 
this sense would claim that there is a main cause of one or other kind: 
biological (e.g. an infection or lesion), or psychological (e.g. unconscious 
conflicts, or maladaptive cognitive style), or social (e.g. social exclusion; 
labelling). There is also a philosophical or metaphysical doctrine of reduc-
tionism, deriving from physicalism, as follows:

Physicalist reductionism follows from the strong version of physical-
ism which has ontology and causation as all a matter of physics. It is a 
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strict consequence for other sciences, such as chemistry, biology, psy-
chology and social science: either they are true causal sciences, in which 
case they must ultimately reducible to the concepts and laws of physics; 
or, otherwise, they are pseudo-sciences, or at least, ‘sciences’ that do not 
deal with causation. Physicalist reductionism so understood is a philo-
sophical or metaphysical doctrine in the sense that it is known or alleged 
a priori; it is not based on scientific research, but rather prejudges what 
there is to be discovered. Physicalist reductionism along with its roots in 
physicalism is taken up in the next chapter.

Physicalism has a long history, its roots lying in what historians of sci-
ence refer to as the ‘mechanisation of the world picture’ in the seven-
teenth century [90–92]. This involved defining the primary qualities of 
nature in mathematical terms, as mass, extension and motion, covered 
by the few universal laws of Newtonian mechanics. The mechanisation 
of nature created mind–body dualism, because the thing that never did 
seem to be physical was immediate experience: sense-perceptions, think-
ing, pain and the like. Physical objects including the human body have 
the primary qualities, while the mind was something else, immaterial and 
unlocated. Physicalism and dualism are twins, one born straight after 
the other, combative from the start, each refuting the other, the one 
supported by the great edifice of modern mechanics, the other known 
immediately by experience, battling ever since.

It is impossible to overstate the massive influence of modern physics 
and its accompanying philosophy of nature on the subsequent develop-
ment of western science through the eighteenth and nineteenth centu-
ries. As sciences developed, studying apparently distinctive domains and 
processes, the dominant physicalism applied its stringent reductionist 
test: either the new aspiring science was valid as causal science, in which 
case it should be reducible to physics, or, it was not reducible to physics, 
in which case it was pseudo-science, or at best, a ‘science’ studying non-
causes. The chemistry that emerged in the nineteenth century passed the 
test and joined physics. As to biology, psychology and social science, on 
the other hand, physicalist reductionism aided by dualism caused disunity 
and more or less havoc—some key points in brief as follows, to be picked 
up in later chapters:

Biology as we now understand it developed in the nineteenth century, 
drawing from previous roots in medicine, natural history and botany (see 
e.g. Ernst Mayr’s seminal work on the history and philosophy of biol-
ogy, [93]). This large, complex field, comprising many subfields, with 
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distinctive domains, questions and methods, had an ambiguous relation 
with physicalism and reductionism. In some areas of biology, especially 
in medicine, physiology and new subspecialities such as microbiology—
there was the possibility of reduction of biological phenomena as chem-
istry. A key development was Lavoisier’s work on the relation between 
combustion and respiration, initiating the scientific research programme 
that became biochemistry. However, for other parts of the broad and 
diverse field of biology, reducing the phenomena of life to chemistry 
was not such a clear option. This applied especially to developmental 
embryology and evolutionary biology, which aimed to understand the 
formation of individual organisms and whole species, and which used 
explanatory concepts more akin to older, Aristotelian concepts such as 
form and function. Such alternative concepts, contrasted with physics 
and chemistry, will appear in later chapters as we develop biopsychoso-
cial theory. Biology could embrace physicalist reductionism, or ignore it, 
or argue against it head on. This third option was the doctrine of ‘vital-
ism’, which posited a biological life force in addition to mechanical, or 
more broadly physico-chemical, forces. Vitalism is in this sense a direct 
response to the mechanisation of the world picture in modern science, a 
point made by Bechtel and Richardson [94] (p. 1051):

Vitalism is best understood… in the context of the emergence of mod-
ern science during the sixteenth and seventeenth centuries. Mechanistic 
explanations of natural phenomena were extended to biological systems by 
Descartes and his successors. Descartes maintained that animals, and the 
human body, are ‘automata’, mechanical devices differing from artificial 
devices only in their degree of complexity. Vitalism developed as a contrast 
to this mechanistic view.

As to psychology, this new science inherited the Cartesian dualist 
assumptions: immaterial mind evident immediately in consciousness, and 
the mechanical body. Psychology struggled with the oddness of mind as 
its subject matter for several decades, then shifted to the other option, 
compatible with physicalism and reductionism, aligning psychology with 
physics and chemistry. This was behaviourism, and here is Watson [95] 
(p. 158) summarising the new approach:

Psychology, as the behaviorist views it, is a purely objective, experimen-
tal branch of natural science which needs introspection as little as do the 
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sciences of chemistry and physics. It is granted that the behaviour of ani-
mals can be investigated without appeal to consciousness… This suggested 
elimination of states of consciousness as proper objects of investigation in 
themselves will remove the barrier from psychology which exists between 
it and the other sciences. The findings of psychology become the func-
tional correlates of structure and lend themselves to explanation in phys-
ico-chemical terms.

The social sciences, on the other hand, as they emerged through the 
nineteenth century never were going to lend themselves to comprehen-
sion in physico-chemical terms. This would be desperate business. Their 
subject-matter was, briefly stated, forms and processes of social organisa-
tion, which looked a very long way from physics and chemistry, further 
away than even psychology. As to principles of social causation, perhaps 
there were universal laws governing change, but equally, social systems 
and events appeared as specific, even unique. In short, the ontology of 
the natural sciences was no use to the emerging social sciences, and their 
methodology was of limited or questionable use. Accordingly alternative 
approaches developed, drawing from philosophical traditions other than 
physicalism, emphasising understanding and meaning, ‘hermeneutics’, 
rather than causal explanation of nature. Here is Anthony Giddens on 
this point [96] (pp. viii–ix):

The tradition of the Geisteswissenschaften, or the ‘hermeneutic’ tra-
dition, stretches back well before Dilthey, and from the middle of the 
eighteenth century onwards was intertwined with, but also partly set 
off from, the broader stream of Idealistic philosophy. Those associated 
with the hermeneutic viewpoint insisted upon the differentiation of the 
sciences of nature from the study of man. While we can ‘explain’ natural 
occurrences in terms of the application of causal laws, human conduct is 
intrinsically meaningful, and has to be ‘interpreted’ or ‘understood’ in a 
way which has no counterpart in nature. Such an emphasis linked closely 
with a stress upon the centrality of history in the study of human con-
duct, in economic action as in other areas, because the cultural values 
that lend meanings to human life, it was held, are created by specific pro-
cesses of social development.

To sum up, physicalist reductionism had a massive influence on the 
development of the biological, psychological and social sciences. It pri-
oritised physics, subsequently physics and chemistry, as the benchmark 
of empirical science and causal explanation. Parts of biology measured 
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up, as biochemistry, evolutionary biology didn’t; psychology struggled; 
and the social sciences were so far off the mark that new views of science 
including alternatives to causal explanation were needed.

Against this background, deeply entrenched theory, antithetical to 
any distinctive forms of biological (as opposed to physico-chemical), psy-
chological and social causation, Engel’s proposal of the biopsychosocial 
model was audacious. It was, however, prescient, because in the interven-
ing decades the empirical evidence has built up, as outlined in Sect. 1.2, 
under the heading “Emerging Evidence of Psychosocial Causation”. 
A main virtue of the empirical, empiricist methodology of Hume and 
Mill, outlined in Sect. 1.3, under the heading “Biopsychosocial Data in 
Search of Theory”, is that it can accumulate evidence of causal connec-
tions, driving the science forwards, unhindered by theoretical prejudice. 
The scientific methodology for determining associations and causal con-
nections between one or more factors and a health outcome in indiffer-
ent to the nature of the factor variables involved, in particular it has no 
interest in whether they are called ‘biological’, ‘psychological’ or ‘social’; 
the methodology has no interest in ontological matters at all—it cares 
only that the variables are measurable. Equally the empirical and statis-
tical methodology has not much or nothing to say about causal mecha-
nisms. Free of the historical theoretical baggage, it has been able to study 
relations between biological, psychological and social factors and health 
outcomes of interest, the upshot of which has been accumulation of evi-
dence that psychological and social factors are at least associated with 
some health outcomes, physical and mental, and with some evidence of 
causal impact. Such free creativity is typical of empirical science. On the 
other hand, the downside is that we have apparently established biopsy-
chosocial ontology and causal interactions, but so far untheorised, and—
still feeling the effects of physicalist reductionism in the last few centuries 
of science—with perplexity and incredulity that such a thing is possible.

Theorising Biopsychosocial Interactions—Not Parallel Worlds

The proposal of biopsychosocial ontology and causal relations—under 
the weight of philosophical and scientific prejudice according to which 
psychological and social causation are impossible, even incomprehensi-
ble, and there is no distinctive biological causation either, over and above 
physics and chemistry—is audacious and the task of making theoretical 
sense of it is non-trivial.
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Engel’s biopsychosocial model is a very suitable heading for exam-
ining these issues. His papers certainly identified many of them, proba-
bly all that were apparent at the time he wrote them. However, Engel’s 
model is only a heading for the major task of elucidating theory that can 
comprehend the paradigms and findings of the health sciences of the past 
few decades that invoke the full range of and interactions between bio-
logical, psychological and social factors in health and disease.

We propose to start with biology and especially its relation to physics 
and chemistry. It is the assumption that biology is no more than physics 
and chemistry that locks in the physicalist philosophy that the laws of 
physics and chemistry are the only causal laws. While that philosophical 
position remains in play, without viable alternative, it is difficult to make 
out any distinctive psychological or social causation and especially diffi-
cult to theorise biopsychosocial interactions. There is simply too much 
historical conceptual baggage in the way, variations of dualism and the 
disunity of the sciences.

We will be considering theory changes that have accelerated in the 
decades since Engel wrote. Up to the 1970s, just about everybody 
supposed that biology (as least as physiology) was reducible to physics 
and chemistry, but psychology and social sciences hardly, and so much 
the worse for them. In the 1970s, however, the reducibility of biology 
to physics became questionable, with recognition that all the ‘special 
sciences’, apart from physics/chemistry, had distinctive concepts and 
apparently causal explanations. However, exactly what the other sciences 
are sciences of, and what becomes of physicalism, dualism and reduction-
ism, and especially how the various sciences are meant to relate to one 
another— all remained unclear and contested. Jerry Fodor’s 1974 paper 
[97] had the full title ‘Special Sciences (Or: The Disunity of Science as a 
Working Hypothesis)’. Fodor’s 1997 [98] update was equally informa-
tively titled, as ‘Special Sciences: Still Autonomous After All These 
Years’, concluding ‘The world, it seems, runs in parallel, at many levels of 
description. You may find that perplexing…’

This parallel world view—or perhaps it should be parallel worlds plu-
ral—in which it is supposed that as well as the physico-chemical world, 
there is also a biological world (unless that is the same as the physi-
co-chemical world), and a psychological world, and the social world—
is certainly perplexing. It does not get much less perplexing if ‘parallel 
world(s)’ is replaced by ‘many (parallel) levels of description’. Such a 
view however is exactly what is intellectually arrived at when forced to 
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acknowledge, when no longer able to deny, that the biological, psycho-
logical and social sciences are now established as valid sciences including 
causal determinations, in some reasonable sense of ‘causal’, such as: can 
predict; when no longer able to deny this, while at the same time con-
tinuing to assume that the physico-chemical world is closed to anything 
other than physico-chemical causation.

This parallel worlds/levels of description approach can be applied 
in the health sciences, leading to the idea that psychological and social 
models of health and disease, as well as the biomedical, can somehow 
all be valid, but at different levels of description. As indicated previously 
in Sect. 1.1, Nassir Ghaemi argued that the biopsychosocial model has 
been used exactly to resolve turf wars between these various disciplines, 
by allowing them all to claim validity at the same time, the upshot being 
irredeemable vagueness and incoherence. We noted however that this 
thought is not prominent in Engel’s papers, which philosophically relies 
rather on systems theory in which there is interaction between domains.

Philosophically, the parallel world(s) move, historically inevitable as 
it probably was, is not really coherent; what is needed rather is a more 
liberal view of worldly ontology and causation that can encompass not 
only physics and chemistry but also biological, psychological and social 
processes and principles of change. In any case, so far as the current 
sciences are concerned, and especially the health sciences, the idea of par-
allel causal explanations is unhelpful; rather, what is needed is theory of 
multifactorial interactive causation. Specifically, data of the sort reviewed 
in Sect. 1.2 under the heading “Emerging Evidence of Psychosocial 
Causation”, suggesting biopsychosocial involvement in health and dis-
ease, need to be theorised in terms of biopsychosocial interactions. The 
quotes from Chris McManus, Ken Kendler and Dan Blazer considered at 
the beginning of this section, when setting up the task of the general 
biopsychosocial model, all refer to the need to integrate biological, psy-
chological and social factors. Another aspect of the same point is that the 
various kinds of factors are found in the science to account for different 
proportions of the variance in health outcomes, with relative proportions 
of the three varying between health conditions and stages of condi-
tion. From the point of view of the science, a sentence along such lines 
as: ‘biological, psychological and social factors (always) each severally 
account for 100% of the variance – at different levels of description’—is 
completely incomprehensible.
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Finding the Right Metaphor: Evolution and Development

It is not straightforward to find the right metaphor for the relation 
between the biological, the psychological and the social. The most com-
mon is in terms of hierarchical levels, but it suffers from reductionist 
connotations that lower levels are more basic, more causal, than higher 
ones. Alternatively, as a transitionary move away from reductionism, 
appraised in the previous section, it can be interpreted as different levels 
of ontology and/or description running in parallel, but this makes inter-
actions mysterious. Systemic approaches that envisage interactions are 
the key, major improvement, but still the metaphors struggle. One, used 
by Engel in his 1980 paper [4], is ‘nested squares’ of systemic inter-ac-
tivity, from the within-body biological, outwards to self-organised activ-
ity in the external environment, including interactions with immediate 
conspecifics, through to complex patterns of social organisation and reg-
ulation. This ‘nested’ domains metaphor is not up to much either, how-
ever, insofar as it lends itself to the implicit though odd presumption that 
the inner domain is sorted out first, then the next grows around it, then 
the next around that; in effect to the idea, absurd once spelt out, that 
our internal biology comes first, then activity in the outside world, then 
activity with conspecifics. This sequencing beginning with ‘first’ makes 
no sense temporally or systemically. Internal biology, functioning in the 
environment, including with other biological beings, cannot be separated 
from one another, conceptually or temporally.

What is missing from and obscured by these two-dimensional picture 
metaphors of levels and nested domains is the temporal, evolutionary and 
developmental, parameter. Everything is present in the original, primitive, 
prototypic forms. A cell is an individual unit, separate from but essen-
tially interacting with the environment, extracting and expending energy, 
including interaction with other biological entities such as viruses. Parent 
sea birds catch fish and put it in the mouths of developmentally imma-
ture offspring, promoting the biologically necessary energetic reactions 
by bringing the chemicals into close enough proximity, acting like a cat-
alyst—unless the fish is taken away first by a bigger bird of the same or 
different species. All these biological-environmental-individual-with-
in-and-between-species-interactive processes are involved from the start 
in the simple forms, which become ever more complex. In short, no 
static metaphor, whether in terms of levels or nested systems, capable of 
being drawn on a page, does justice to the new systems sciences, which 
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essentially invoke dynamical interaction in present time, on the basis of 
co-evolution through deep time.

Developing the General Model

Evolution and development involve increasing complexity of forms, 
and our argument will be that these forms bring with them new causal 
properties. Another way of expressing this is to say that what comes into 
being are increasingly complex systems, and that these systems have new 
and distinctive causal properties. There is in particular a quantum leap 
at the boundary between inanimate and biological material in which 
new forms or systems appear that manage the physics and chemistry of 
the matter, specifically energy exchanges governed by physico-chemical 
equations. This is the argument of Chapter 2, Sect. 2.1. The biological/
biomedical sciences in the last half-century have done all the work to 
undo the restrictive assumption that biology is only physics and chemis-
try and to construct instead new deep theory involving another kind of 
ontology, turning on dynamical forms, and causation as regulation and 
control. The way out of physicalist reductionism starts here—exactly at 
the place where physics and chemistry become biology. This is the argu-
ment of Chapter 2, Sect. 2.2.

The evolution of life forms ends up with human psychological and 
social phenomena. This ‘ends up with’, as currently understood in the 
science, is not a matter of logic or scientific law, but is entirely contin-
gent—accidental. In this sense, biopsychosocial systems theory is unlike 
some traditional philosophical systems, which start with axioms and 
deduce the rest, or which elucidate natural law that covers everything. 
So when we move from defining key features of biology, in Chapter 2, 
to defining key features of psychological and hence social phenomena in 
Chapter 3, there is a gap, evident at the start in Sect. 3.1, one which 
cannot be filled in by logic or natural law, but only by contingent facts of 
evolution, development and change.

Human psychological and social phenomena have lives of their own—
multiple distinctive modes of operation, turning on systemic concepts 
and principles already evident in biology, such as form, organisation, ends, 
communication, rules and regulations. In the evolution and development 
of new forms or systems, it can be said that they all share—from the start, 
and remaining in—the same ‘ontological space/time’. This is a good way 
of capturing the fact that they can bump into one another and affect one 
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another, that they causally interact, as opposed to being in parallel universes. 
This is to say, the ontological point is at the same time essentially a point 
about causal interaction. We propose defining key features of psychosocial 
phenomena and causation in the first sections of Chapter 3, Sects. 3.1–3.4, 
consistent with the key features of biology proposed in Chapter 2. With the 
whole biopsychosocial system in view, we return in Sect. 3.4, to the general 
theory of biopsychological systems, interwoven ontology and causal theory. 
We address the vexed issues of top-down causes, vexed from the point of 
view of physicalist reductionism: psychological effects on biological pro-
cesses, and social effects on our biology and psychology. However, by this 
stage in the argument—and in the current science we intend to be track-
ing—the prejudicial concepts and assumptions of physicalist reductionism 
are nowhere to be seen. Rather, in the new approach, there are coherent 
core concepts and principles of causation by regulatory control, which are 
found already in biology, and which can elucidate in a relatively straightfor-
ward way the logic of what is traditionally regarded as top-down processing 
in biological, psychological and social domains. In brief, control mecha-
nisms employ agents at the lower level, compliant with any laws that may 
apply at that level, but also acting as messengers from higher levels, defined 
by networks of relations at those higher levels.

The detailed arguments elucidating the general theory of biopsycho-
social interactions are developed through the next two chapters. The 
fourth chapter expands on relevance to health and disease. In fact, how-
ever, the whole theory is at its core, from the start, a theory of health 
and disease. This is because the theory is fundamentally normative, in 
terms of concepts such as functioning well or badly, being well or unwell. 
The contrast here with physicalist reductionism is striking: the old theory 
makes a point of excluding any hint of normativity, with no interest in 
any difference between life and death or anything else related.
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