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ORIGINAL ARTICLE

The biopsychosociotechnical model: a systems-based framework for 
human-centered health improvement
Alan J. Card

Department of Pediatrics, UC San Diego School of Medicine, La Jolla, CA, U.S.A

ABSTRACT
The biopsychosocial model is among the most influential frameworks for human-centered 
health improvement but has faced significant criticism– both conceptual and pragmatic. This 
paper extends and fundamentally re-structures the biopsychosocial model by combining it 
with sociotechnical systems theory. The resulting biopsychosociotechnical model addresses 
key critiques of the biopsychosocial model, providing a more “practical theory” for human- 
centered health improvement. It depicts the determinants of health as complex adaptive 
system of systems; includes the the artificial world (technology); and provides a roadmap for 
systems improvement by: differentiating between “health status” and “health and needs 
assessment”, [promoting problem framing]; explaining health as an emergent property of 
the biopsychosociotechnical context [imposing a systems orientation]; focusing on “interven
tions” vs. “treatments” to modify the biopsychosociotechnical determinants of health, [expand
ing the solution space]; calling for a participatory design process [supporting systems 
awareness and goal-orientation]; and including intervention management to support the full 
lifecycle of health improvement.
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1. Introduction

This article presents the biopsychosociotechnical 
model, which extends the biopsychosocial model by 
combining it with sociotechnical systems theory. 
This combined model offers a more “practical the
ory” for assessing determinants of health and taking 
action to improve them through the participatory 
design and management of systems-focused 
interventions.

The biopsychosocial model is among the most 
influential frameworks for person-centered care 
and health improvement. An early example of 
systems thinking in healthcare, it was introduced 
by George Engel as a new scientific model to 
address the limitations of the biomedical para
digm, which he saw as unscientifically reduction
ist; rooted in mind-body dualism; and neglectful 
of the patient as a person (G L Engel, 1981; 
George L., 1977).

Engel argued that health and illness cannot be fully 
captured by biochemical processes. Thus, “ . . . to be 
scientific, a model for medicine must include the psy
chosocial dimensions (personal, emotional, family, 
community) in addition to the biological aspect (dis
eases) of all patients”.(Smith, 2002)

As Figure 1 illustrates, the biopsychosocial model 
conceptualizes health status and the determinants of 
health in terms of a single nested system with many 
levels, with the person level as the “primary frame of 

reference”. (George L Engel, 1978) This is intended to 
promote a more holistic and contextualized under
standing of patients and their health status.

The goals of the biopsychosocial model are impor
tant. Compassionate, whole-person care delivers bet
ter results, including both “soft” (self-reported) health 
outcomes and “hard” measures, such as reduced all- 
cause mortality (Dambha-Miller et al., 2019; Trzeciak 
& Mazzarelli, 2019), and as an aspiration, biopsycho
social care is widely accepted.

The model is influential in literally setting the terms 
by which many researchers and practitioners consider 
the determinants of health. For instance, in the United 
States, it has influenced the requirements for physician 
residency programs (Frankel & Quill, 2005), is an almost 
universal part of pain management training for physical 
therapists (Hoeger & Sluka, 2015), and is a required 
competency for masters-prepared nurses (American 
Association of Colleges of Nursing, 2011). It also under
pins a number of clinical approaches and validated mea
sures (D. T. Wade & Halligan, 2017). However, it has not 
been as influential in shaping frontline practice as its 
proponents would desire, and critiques of the model 
have suggested opportunities for improvement on both 
conceptual and practical grounds.

The remainder of this paper will use the inductive 
top-down theorizing method (described in the next 
section) to identify and address those opportunities 
for improvement. First, it will explore key theoretical 
problems in the biopsychosocial model. Next it will 
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describe sociotechnical systems theory a second “ker
nel theory” (alongside the biopsychosocial model) to 
build an extended mid-range theory/design process 
model that addresses these problems. It will then 
introduce the proposed solution, the biopsychosocio
technical model, and discuss how this extended and 
restructured approach supports the realization of the 
biopsychosocial model's humanistic aims.

2. Methods

Inductive top-down theorizing was used to investigate 
theoretical problems in the biopsychosocial model, 
and iteratively construct (and reconstruct) a problem 
frame and proposed solution, guided by conceptual 
representations of the biopsychosocial model in is 
original form and the proposed new model 
(Shepherd & Sutcliffe, 2018). Using the inductive top- 
down theorizing method, research literature serves as 
a primary data source for identifying theoretical pro
blems. After an initial exploration of the theoretical 
problems of the biopsychosocial model (described 
below), the goal became the construction of a mid- 
range theory/design process model (Wynn & 

Clarkson, 2004) for health improvement interventions 
(Venable, 2006). The inductive top-down theorizing 
process was guided in part by the author's prior train
ing in the fields of public health and design, and “gists” 
drawn from the literatures in these fields, along with 
the conceptual representations described above, until 
a new theory (the biopsychosociotechnical model) was 
finalized, based on two “kernel theories” (Venable, 
2006)–the biopsychosocial model and sociotechnical 
systems theory.

3. Key problems in the biopsychosocial model

The analysis in this section supports an extension of 
the biopsychosocial model by describing problems 
that have been identified over the past 40+ years, and 
which may present opportunities for improvement. 
Some of the issues identified in the literature are 
structural, while others could be more appropriately 
described simply as “branding issues”. In all cases, 
however, these problems are raised in service of 
a single goal: not burying the biopsychosocial model, 
but revising it to more effectively implement its huma
nistic and person-centered goals.

Figure 1. The biopsychosocial model(used by permission, Engel (1981)).
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4. The biopsychosocial model as a model

One of the most common critiques of the biopsycho
social model is that, despite Engel's ambitions, it is not 
a scientific model at all. An important theme among 
these critiques is that the model is too vague to be 
testable (Álvarez et al., 2012; Epstein & Borrell-Carrió, 
2005; Farre & Rapley, 2017; McLaren, 1998; Smith 
et al., 2013) because it does not “specify variables or 
specific relations among the components, and does 
not contain the elements necessary to make specific 
testable hypotheses” (B. L. B. L. Wood, 2012). Smith, 
et al. (Smith et al., 2013) suggest this “ . . . non- 
scientific status accounts in large part for its limited 
penetration into mainstream medicine, especially 
research”.

This recurring critique (though justified) has dis
tracted from the model's real and significant contribu
tions. The biopsychosocial model continues to shape 
thinking about health as a highly influential clinical 
model (a guide to conceptualizing and teaching clinical 
practice) and scientific meta-theory (a guide to devel
oping models and theories within a broader paradigm) 
(B. L. B. L. Wood, 2012). In addition, Smith, et al. have 
argued that improved approaches to patient interview
ing may provide the data required to “[make] the 
biopsychosocial model scientific” (Smith et al., 2013).

5. A model without a method

Perhaps the most important critique of the biopsycho
social model, especially as a clinical model, is that it is 
too difficult to implement (Epstein & Borrell-Carrió, 
2005; Weston, 2005). In part, this may stem from 
a mismatch between Engel's descriptive focus and the 
action-oriented needs of practitioners:

“Engel’s biopsychosocial model was a descriptive model 
to understand patients’ illness experiences and, in that 
way, assist and expand the diagnostic process. Even as 
his career evolved, he was only secondarily interested in 
treatment.” (Epstein & Borrell-Carrió, 2005)

The BPS model was also introduced without tools for 
operationalizing its insights (Farre & Rapley, 2017; 
Smith, 2002). In part because of this lack, the model 
“ . . . does not lend itself to the kind of pragmatic 
decisions that many clinical situations demand of 
physicians”. (Freudenreich et al., 2010)

Contributing to this difficulty is Engel's failure to 
provide realistic guidance for gathering the “right” 
biopsychosocial data to provide “good” biopsychoso
cial care (Epstein & Borrell-Carrió, 2005; Farre & 
Rapley, 2017; Smith et al., 2013). Several authors 
have identified the need for a pragmatic approach to 
implementation, countering the model's implication 
that all patients require a comprehensive exploration 

of all biopsychosocial influences at every encounter 
(Epstein & Borrell-Carrió, 2005; Frankel & Quill, 
2005; Weston, 2005).

6. The structure of the model

The biopsychosocial model depicts health, and the 
determinants of health, as a single (and simple) nested 
system. It also depicts this system as static, in the sense 
that it represents a single moment in time and pro
vides no process for systems improvement. This struc
ture imposes a conceptual approach that has been 
criticized as both unhelpful and often incorrect (J. 
Sturmberg & Martin, 2004). Álvarez, et al. (Álvarez 
et al., 2012) label this “the key conceptual problem” 
with the biopsychosocial model and a significant bar
rier to clinical application.

Espstein & Borrel-Carrio (Epstein & Borrell-Carrió, 
2005) describe the underlying problem with structur
ing the model as a single nested system:

“ . . . the hierarchy of natural systems is an incomplete 
model; in some cases, it might not be a hierarchy, and 
not all levels are weighted equally in all situations. 
Rather, the elements may be arranged in different 
ways depending on the problem encountered . . . . 
A diagram of this interaction and the relative impor
tance of each element would look more like a matrix or 
a web rather than a linear ordering of levels. If the 
‘theory’ of a biopsychosocial approach rests on verifica
tion of a linear hierarchical model, we will not find 
convincing evidence that that model applies to all 
situations.”

Contemporary literature views health and the deter
minants of health as complex adaptive systems whose 
components interact–often recursively–at multiple 
levels (Anderson, 2015; Black et al., 2015; Frank 
et al., 2013; Kruger & Cross, 2006; Petticrew et al., 
2015; J. Sturmberg & Martin, 2004; Tipirneni et al., 
2015; J. J. Ward et al., 2017). Perhaps an even more 
useful lens is that of health as a complex adaptive 
system of systems (CASoS):

“The definition of a CASoS goes beyond the definition 
of a complex system [Glass 2008a]. CASoS are adaptive 
in that the system entities or components can change 
their behavior, which can result in a change in system 
structure in response to external stimuli. Additionally, 
system elements exert directional or bidirectional influ
ences on one another that can change the system struc
ture or behavior. CASoS are also systems-of-systems in 
that they are comprised of individual but connected 
systems, each of which is irreducible, and in that the 
behavior and functionality of the CASoS differ from the 
sum of the behaviors and functionalities of the indivi
dual systems of which it is composed. In a system of 
systems, not only can each entity be characterized as 
a system with its own rules and agenda, but the inter
action among the systems can cause behavioral or 
structural modifications within the larger, intercon
nected CASoS”. (Brodsky et al., 2011)

HEALTH SYSTEMS 3



Thus, in the context of a biopsychosocial model of 
health, it would be more useful to consider the biolo
gical, psychological, and social components as sepa
rate but related complex adaptive systems, each with 
its own subordinate systems, “rules” and modes of 
interaction. This understanding is ill-served by the 
biopsychosocial model's depiction of “a Russian doll 
on a shelf” – a single, simple, and static nested system.

This understanding dovetails with an analogous 
argument by Neal & Neal, who advocate a networked 
vs. nested model for ecological systems theory (Neal & 
Neal, 2013). Applying their logic to the biopsychosocial 
model, one might say it depicts organelles as nested 
within nations and societies, “ . . . but it makes little 
sense to view the former as a subset of the latter. Instead 
these are two distinct systems . . . that influence one 
another. [Viewing them] as nested undermines the 
theoretical coherence and conceptual utility of [the 
model]”. (Neal & Neal, 2013),p.726

Perhaps the most important impact of this over
simplification is that it enabled Engel to depict only 
a static, descriptive model that conflates health and the 
determinants of health. The biopsychosocial model 
has nothing explicit (and little implicit) to say about 
how to improve health, except for the vague guidance 
that patients should be treated as human beings. This 
structural shortfall may stem from the fact that treat
ment was an afterthought for Engel (Epstein & 
Borrell-Carrió, 2005), as well as the early state of 
systems science at the time that he became aware of 
the field. In turn, it probably explains much of why the 
model is seen as un-implementable: From a process 
perspective, there is nothing to implement.

7. The biopsychosocial excludes the artificial

Another limitation of the biopsychosocial model 
relates to its scope: It ignores the artificial world. 
This insight was generated primarily through the 
iterative model development process and the integra
tion of the biopsychosocial model with sociotechnical 
systems theory, rather than the literature on the biop
sychosocial model, itself. However, some authors have 
proposed more limited extensions to the biopsycho
social model that imply a recognition of the role of the 
artificial in influencing health and the need to expand 
the model's scope to address this.

A recent paper focused on “digital health solutions” 
proposes a biopsychosocial-digital model, (Ahmadvand 
et al., 2018) the digital component of which includes 
ideas related to “digital expansion of biological self”, as 
well as digitally-enabled patient engagement and 
social networking. Other authors have suggested 
extensions that include aspects of the built environ
ment and assistive technologies (D. Wade, 2015; 
WHO, 2002).

Engel's failure to consider technology is puzzling, 
because he promoted a systems-focused approach to 
the determinants of health and explicitly acknowl
edged the multi-causality of health and illness:

“ . . . we attempt to prevent the occurrence of the disease 
state by interfering with the operation of one or more 
factors before the necessary and sufficient conditions 
have been achieved. The scientific attitude can permit 
no restrictions as to the category of natural phenomena 
investigated; the scientist’s first obligation is to his data, 
wherever or however it may appear.” (George L Engel, 
1960)

However, in limiting his purview to “natural phenom
ena”, Engel failed to live up to the very obligation laid 
out above. To follow the data wherever it leads, one 
must also consider the impact of the artificial.

Engel formulated the BPS model in opposition to 
the biomedical paradigm, which he argued had 
“acquired the status of dogma” (George L. Engel, 
1977).

Biomedical dogma requires that all disease, including 
“mental” disease, be conceptualized in terms of 
derangement of underlying physical mechanisms. This 
permits only two alternatives whereby behavior and 
disease can be reconciled: the reductionist, which says 
that all behavioral phenomena of disease must be con
ceptualized in terms of physicochemical principles; and 
the exclusionist, which says that whatever is not cap
able of being so explained must be excluded from the 
category of disease (George L. Engel, 1977).

This polemical approach (B. L. B. L. Wood, 2012) may 
have limited the scope of Engel's vision. He appears to 
have considered technology only in terms of diagnos
tic and treatment technologies in the hands of physi
cians, and viewed it as an “impersonal and . . . 
mechanical” (George L. Engel, 1977) aspect of the 
biomedical paradigm. Even in later years, he limited 
his focus to “natural systems”, (George L. Engel, 1992) 
with seemingly no direct interest in the role of artifi
cial systems in shaping health.

Today, the role of the artificial world in influen
cing health is inescapable. In part, this recognition is 
driven by evolving technologies (e.g., the Internet 
and everything connected to it), and in part by an 
evolving understanding of how designed artifacts 
shape the determinants of health (e.g., healthcare 
facility design arguably began coalescing as an 
industry and field of enquiry as recently as 1988, 
(Marberry, 2019)).

Table 1 describes a few of the many ways technol
ogy (defined broadly as any designed artifact) serves as 
a determinant of health. While some certainly can play 
the depersonalizing role Engel envisioned (e.g., elec
tronic health record systems that reduce eye contact 
between physicians and patients (Asan & Montague, 
2012) or the infringement of unnecessary diagnostic 
testing on the clinician-patient relationship 
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(J. P. Sturmberg & Martin, 2007)), there are many 
examples of technological interventions that actively 
support the biopsychosocial goal of treating patients as 
human beings (e.g., (Lydahl, 2019; Shepley & Pasha, 
2017)).

More to the point, however, technology is 
a ubiquitous part of modern life that clearly shapes 
health status. Whether the impacts of technology are 
positive or negative, humanizing or dehumanizing, 
the fact remains that those impacts exist – and are 
largely ignored by the biopsychosocial model.

If the biopsychosocial model was “ . . . an emotive 
case for more humanity and less technology in medi
cine”,(McLaren, 1998) the realities of modern life dic
tate that it evolve to promote humanity in medicine, 
regardless of and even enabled by, technology.

8. Continued relevance of the biopsychosocial 
model

Despite these critiques, the biopsychosocial model 
remains influential as a touchstone for person- 
centered and humanistic approaches to health 
improvement–and especially healthcare training 

(Freudenreich et al., 2010). It has also played an 
increasingly prominent role in health research. 
A search of the Pubmed database finds the term “biop
sychosocial” appeared in 113 articles in 1990, 274 
articles in 2010, and 896 articles in 2020. The biopsy
chosocial model is particularly influential in certain 
fields such as pain (Mescouto et al., 2020; Miaskowski 
et al., 2020; Moseley & Butler, 2015)–it serves as 
a cornerstone of several national pain strategies 
(Australian and New Zealand College of 
Anaesthetists, 2010; Interagency Pain Research 
Coordinating Committee, 2016; Waddell et al., 
2017))–and rehabilitation (Talo & Rytökoski, 2016; 
D. Wade, 2015; Wainwright & Low, 2020; WHO, 
2002).

At a more paradigmatic level, the BPS model played 
a vital role in helping establish the applicability of 
systems theory to health and health services. This has 
both directly and indirectly contributed to a an ever- 
growing range of theoretical and practical advances 
with implications for the design and implementation 
of health improvement interventions, the design and 
improvement of healthcare systems, and the definition 
of health, itself (Bircher & Kuruvilla, 2014; Jeffrey 

Table 1. Examples of how technology can affect health.
Examples of how technology can affect health

Home monitoring devices
Home blood pressure measurement can provide more useful data to guide hypertension treatment, and reduced systolic and diastolic blood pressure 

(Stergiou & Bliziotis, 2011; A. M. A. M. Ward et al., 2012) 
Health apps are rarely evidence-based and may increase the risk of serious health hazards (Subhi et al., 2015)

Robotics
Robots can provide benefits across a broad range of healthcare settings and health conditions, but may also introduce new risks (Moharana et al., 2019; 

Riek, 2015, Riek, 2017; Wachter, 2015) 
Training with expressive robots that mimic human facial expressions/pathologies could help improve diagnosis and clinical communication (M. 
Moosaei et al., 2019; Maryam Moosaei et al., 2017; Riek & Robinson, 2011) 
Robotic prehabilitation and rehabilitation coaches can adapt to patient behavior and preferences, potentially leading to improved adherence (Banh 
et al., 2021; Woodworth et al., 2018)

Home-based robots tailored to the needs of people dementia and mild cognitive impairment (and their caregivers) may extend their ability to manage 
the activities of daily living (Astorga et al., 2021; Banh et al., 2021; Guan et al., 2021; Kubota & Riek, 2021)

Assistive technology
Use of cochlear implants or hearing aids is associated with reduced depressive symptoms among those with age-related hearing loss (Choi et al., 2016) 

Use or non-use of assistive devices can be associated with stigma and lead to avoidance of healthcare providers (Virdi, 2017) 
Devices with design features that impair privacy/trust, are too costly, or result in stigma may not be used, and therefore fail to deliver benefit (Yusif 
et al., 2016)

Communities built around shared use of assistive technologies (like prosthetic limbs) may be more acceptable and more beneficial to participants’ 
health than support groups based on health identities (e.g., “amputees”) (Schairer, 2011)

Built environment
In psychiatric settings, rooms that provide more privacy are associated with a greater risk of suicide/self-harm than more public areas (Bayramzadeh, 

2017) 
Single-patient hospital rooms are associated with reduced healthcare-acquired infections, improved patient-clinician communication, reduced noise, 
and improvements in perceived sleep quality (Taylor et al., 2018)

The built environment of communities may significantly impact health behaviors related to active recreation and active transportation (Sallis et al., 2012)
Binary gender segregation is a common theme in the design of the built environment (e.g., restrooms, school locker rooms, custodial facilities, etc.), 

which can lead to both psychological and physical health problems for trangender and gender non-conforming people (Herman, 2013)
Electronic health record systems (EHRs)
Clerical burden associated with EHR use may increase the risk of physician burnout (Shanafelt et al., 2016) 

Direct online access to doctors’ clinical notes may improve patients’ understanding, adherence, and self-care (Walker et al., 2015)
Although they were adopted in part to improve safety, EHRs can also contribute to patient harm (P Carayon et al., 2017; Graber et al., 2019; Meeks et al., 

2014; Menon et al., 2014)
Other computer and audiovisual technologies
Virtual reality stimuli may reduce the experience of pain (Malloy & Milling, 2010) 

Electronic communication tools may help clinicians better meet the information needs of patients with cancer (Gonzales & Riek, 2012, Gonzales & 
Riek, 2013; Waljee et al., 2007)

The Internet can serve as a powerful delivery mechanism for health improvement interventions (Hou et al., 2014; Saddichha et al., 2014), but can also 
enable such problems as Internet addiction (Leung, 2014) or pro-eating disorder online support groups (Rodgers et al., 2012) 
Telehealth interventions can help to deliver routine care while maintaining social distancing during a pandemic (Card & Riek, 2009; Hom & Chous, 
2007; Koonin et al., 2020; Kun, 2007; Lai et al., 2020; Mulder et al., 2009)
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Braithwaite et al., 2021; Brodsky et al., 2011; Card, 
2017; Card & Klein, 2016; Trisha Greenhalgh & 
Papoutsi, 2018; Hawe et al., 2009; Martin & 
Sturmberg, 2009; May et al., 2016; Norman, 2009; 
J. P. Sturmberg & Martin, 2007; J. J. Sturmberg & 
Topolski, 2014; Wieman & Wieman, 2004). And, of 
course, the BPS model has played an especially impor
tant role in legitimizing modern research into the 
psychosocial determinants of health, helping pave the 
way for fields of inquiry such as the impact of adverse 
childhood experiences (ACEs) on health (Boullier & 
Blair, 2018; Burke et al., 2011; Dube et al., 2002; Felitti, 
2009; Felitti et al., 1998; Hughes et al., 2017; Oh et al., 
2018; Schilling et al., 2007).

The conceptual utility of a framework for synthe
sizing the humanistic and biomedical approaches has 
served as a bulwark against the BPS model's detractors 
(Farre & Rapley, 2017). And, in a more practical vein, 
its continuing impact has been supported by imple
mentation strategies that aim to address at least some 
of the model's shortfalls, while avoiding the tempta
tion to “throw the baby out with the bathwater” (Farre 
& Rapley, 2017).

These implementation strategies include BPS-based 
patient interviewing and heuristic approaches. In 
addition, a number of adapted/extended versions of 
the model have been introduced, which aim to better 
support the implementation of the model's goals.

8.1. Patient interviewing methods

One promising area of development is the implemen
tation of biopsychosocial care through improved 
patient interviewing (Frankel & Quill, 2005; Huyse 
et al., 2002; Smith, 2002).

Smith et al. (2013) have addressed some of the prac
tical and scientific shortcomings of the biopsychosocial 
model by describing two structured, evidence-based 
approaches to conducting patient interviews: Smith's 
integrated patient-centered and doctor-centered inter
view model, which is the basis of a key textbook (Fortin 
et al., 2019), and the four habits interviewing model 
(Smith et al., 2013)). These tools enable biopsychosocial 
care by eliciting relevant biopsychosocial data quickly 
enough (within 3–5 minutes) to fit within the average 
clinical encounter (Smith et al., 2013).

Clinical trials assessing Smith's integrated patient- 
centered and doctor-centered interview model demon
strated improved patient outcomes. These findings sug
gest an approach like the biopsychosocial model can 
have practical impacts if supported by well-designed 
implementation tools (Smith et al., 2013).

8.2. Heuristic approaches

Another path toward implementation of the biopsy
chosocial model has focused on heuristic approaches, 
guides to thinking about clinical care in 
a biopsychosocial way. Table 2 describes the compo
nents of three such tactics.

These heuristic approaches attempt to avoid the 
shortfalls of the biopsychosocial model by largely 
ignoring the model, itself. Instead, they aim to support 
the clinical implementation of what the authors see as 
the intent behind the model.

The four habits patient interviewing model can also 
be viewed through a heuristic lens, but it goes further 
in including step-by-step instructions for integrating 
of these ways of thinking into the patient interview 
process.

8.3. Extended models

A number of domain-specific adaptations of the 
BPS model have also been developed, (Lindau 
et al., 2007; D. Wade, 2015; D. T. Wade & 
Halligan, 2017; WHO, 2002; Williams et al., 
2005; B. L. B. L. Wood et al., 2008) as well as 
a few more universal approaches such as the 
dynamic biopsychosocial model (Lehman et al., 
2017), the somato-psycho-socio-semiotic model 
(Bennett et al., 2018; J. P. Sturmberg, 2021), and 
the sociopsychobio model (Haslam et al., 2019).

All these models address some key critiques of the 
biopsychosocial model–especially its formulation as 
a nested system–by reframing the determinants of 
health as dynamic and interdependent forces that 
influence not only health status, but also each other. 
Despite their focus on dynamics, however, these 
revised models are essentially descriptive. They sup
port health evaluation and problem analysis, but do 
not include a process for designing interventions to 
improve health.

Table 2. Heuristic approaches for biopsychosocial care.
Habits of mind 
(Epstein & Borrell- 
Carrió, 2005)

Seven pillars (Francesc 
Borrell-Carrió et al., 

2004)
Three dicta(Freudenreich 

et al., 2010)

•Attentiveness 
•Peripheral vision  
•Curiosity  
•Informed 
flexibility

•Self-awareness  
•Active cultivation of 
trust  
•Empathic curiosity  
•Self-calibration to 
reduce bias  
•Educating the 
emotions  
•Using informed 
intuition 
•Communicating 
clinical evidence to 
foster dialogue

•Think neuro- 
anatomically  
•Think existentially 
•Think “dirty” (i.e., “ . . . 
understand that patients 
and physicians 
sometimes work toward 
different goals”.)
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9. Minding the gap

The biopsychosocial model represented an important 
step toward a more humane and human-centered 
understanding of health and disease. This understand
ing was not trapped in amber in 1977, however, and 
with the insights gleaned from more than 40 years of 
additional research, theory, and societal change, there 
is important scope for updating and improving the 
model. As Sturmburg & Martin wrote:

Engel was visionary in so far as he understood the 
limitations imposed by

the – at his time accelerating – reductionist momen
tum of medical

research; we need to be visionary to take his induc
tion further for the sake

of humanity and society at large. (J. Sturmberg & 
Martin, 2004)

The remainder of this article attempts to bridge the 
gaps identified above by extending and fundamentally 
re-structuring the biopsychosocial model.

10. The missing link: Sociotechnical systems 
theory

Sociotechnical systems theory is a complementary fra
mework that addresses many of the shortcomings of 
the biopsychosocial model. Both approaches trace 
their origins, in part, to early developments in open 
systems theory (G L Engel, 1981; E. Trist & Murray, 
1993), but sociotechnical systems theory also draws on 
the work of Kurt Lewin (especially in the areas of field 
theory and action research (Pasmore et al., 2019; 
E. Trist & Murray, 1993; E. L. E. L. Trist, 1976)), as 
well as research on autonomous work groups 
(E. E. Trist, 1981).

11. Sociotechnical systems theory

Sociotechnical systems theory, as such, first arose out 
of action research conducted by the Tavistock 
Institute to address production and labor relations 
issues in the British coal industry, leading to signifi
cant improvements (E. E. Trist, 1981; E. Trist & 
Murray, 1993). Its initial focus was on the use of self- 
organizing autonomous work groups. As it spread and 
matured, sociotechnical systems theory also came to 
include notions of organizational democracy and par
ticipatory design (E. Trist & Murray, 1993; 
E. L. E. L. Trist, 1976), as well as continuous learning 
(E. L. E. L. Trist, 1976). Modern sociotechnical sys
tems theory has continued to evolve. In healthcare 
today, it is best known for contributions to systems 
safety (J. Braithwaite et al., 2009; Pascale Carayon 
et al., 2014; Runciman et al., 2010; P. Waterson et al., 
2015; Wears, 2015) and health information technology 

(Gaskin et al., 2011; Singh & Sittig, 2016; Sittig & 
Singh, 2010). In both cases, it is strongly associated 
with systems design.

Sociotechnical systems theory rests on the central 
premise that work is based on a joint socio-technical 
system and that both the social and technical compo
nents must operate together to achieve success (E. 
Trist & Murray, 1993). This insight gave rise to the 
principle of joint optimization:

Where the achievement of an objective is dependent 
upon independent but correlative systems, then it is 
impossible to optimize for overall performance without 
seeking to jointly optimize these correlative systems.

Any attempt to optimize for one without due regard to 
the other will lead to suboptimal overall performance, 
so even if an effort is made in an industrial situation to 
follow the traditional pattern, i.e., to optimize the 
technical system and hope the social system will some
how sort itself out, then suboptimization is certain to 
result. This is also the case when attempting to optimize 
each system, but independently, ignoring interaction 
effects. (Emery, 1971) [emhasis in original]

Strictly speaking, optimization is seldom achievable in 
complex adaptive systems like healthcare and public 
health. Instead, health practitioners face “wicked pro
blems” (Klein & Young, 2015; Rittel & Webber, 1973) 
that do not allow for a single best answer. Wicked 
problems are the classic domain of design thinking 
(Cross, 1982), and thus a good fit for the participatory, 
design-oriented approach of sociotechnical systems 
theory.

For wicked problems, the design goal is to arrive at 
a solution that satisfices (Cross, 1982) – that is, 
a solution that satisfies all requirements to 
a sufficient degree, even if it is not the optimal solution 
to each individual requirement. The term “joint opti
mization” in this context should be read as “joint 
satisficing”.

12. Lewinian influences

Although they began as separate streams of 
research, the development of sociotechnical systems 
theory was significantly influenced by the research 
of psychologist Kurt Lewin. At the root of this 
work is field theory (Lewin, 1947b), a term Lewin 
borrowed from physics to explain the ecological 
drivers of human behavior. Along with the rest of 
Lewin's approach to planned change (which also 
includes group dynamics; action research; and the 
three-step model of change (Burnes & Cooke, 
2013)), it helped shape the emergence of sociotech
nical systems theory.

Field theory posits that human behaviour in a social 
system (such as a workplace) is based on a balance of 
interacting forces that produces a semi-stable but 
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dynamic equilibrium that maintains the status quo. To 
effect a planned change in behaviour, one must re- 
balance those forces in favour of the intended out
come. This context-focused approach was formalized 
by the proposition “behaviour B is a function of the 
interaction between the person p (or group) and their 
environment e”, (Burnes & Cooke, 2013), or: B= f(p,e). 
Lewin called for all forces impacting a system to be 
mapped out and assessed in terms of their impact on 
both the status quo and the planned change (Burnes & 
Cooke, 2013; Lewin, 1947b).

Today, Lewin is best known for his theory of 
planned change, which he developed to address pro
blems that arose in applying field theory to social 
change. Specifically, he noted a tendency for systems 
to revert to baseline after a planned change (a phe
nomenon that will be familiar to anyone who works in 
the areas of health behaviour change or treatment 
adherence):

“[I]t does not suffice to define the objective of a planned 
change in group performance as the reaching of 
a different level. Permanency at the new level, or per
manency for a desired period, should be included in the 
objective.” (Lewin, 1947a)

In response, Lewin theorized a three-step model of 
change, made up of 1) Unfreezing (destabilizing the 
current quasi-stationary equilibrium to enable 
change), 2) Moving (implementing the change), 
and 3) Freezing (rebalancing the quasi-stationary 
equilibrium to sustain the change) (Lewin, 1947b).

Lewin's other key contribution to what would 
become sociotechnical systems theory was action 
research, which might be best defined as “interven
tional social science”. Lewin described action research 
as “ . . . comparative research on the conditions and 
effects of various forms of social action, and research 
leading to social action” (Lewin & Frontiers in Group 
Dynamics: II, 1947c), which “ . . . proceeds in a spiral 
of steps each of which is composed of a circle of 
planning, action, and fact-finding about the results of 
the action”. (Lewin, 1946)

13. Participatory design and the 
democratization of work

Participatory design and the democratization of 
work are key themes that sociotechnical systems 
theory can contribute to the biopsychosocial 
model (E. Trist & Murray, 1993; P. Waterson 
et al., 2015). Though sometimes challenging 
(Tricia Greenhalgh et al., 2016), involving stake
holders in the design of interventions is an impor
tant way to gain insight into both the current and 
desired state of a system to be improved (Taysom 
& Crilly, 2017). This systems awareness is impor
tant for enabling joint optimization and is central 

to both health service design (Tricia Greenhalgh 
et al., 2016) and patient-centered care (Mastro 
et al., 2014) (i.e., the design of health improvement 
interventions for individual patients).

Sociotechnical systems theory traditionally pro
moted autonomous work groups as a way of improv
ing both operations and worker satisfaction. In this 
model, workers are encouraged to manage their own 
team-based approach to achieving operational goals, 
and “The function of supervision is to manage the 
boundary conditions in the group's environment so 
that the group itself may be freed to manage its own 
activities”. (E. E. Trist, 1981)

This is relevant because–whether they are patients, 
caregivers, or communities–those who do most of 
the day-to-day work of improving health do so in 
a self-organized fashion. Clinicians and public health 
workers provide crucial support and facilitation, as 
well as direct care, but they do not wield managerial 
authority over those they help. Sociotechnical systems 
theory's focus on creating the conditions for frontline 
success in cooperation with those who actually do the 
work is a good fit for the field of health improvement.

14. Action-orientation and support for 
change

Another important contribution sociotechnical sys
tems theory could make to the biopsychosocial 
model is its focus on, and support for, taking action. 
Treatment was an afterthought in the development of 
the biopsychosocial model (Epstein & Borrell-Carrió, 
2005), and the model itself is static in nature. In con
trast, action research to improve outcomes has always 
been central to the sociotechnical systems approach.

The Systems Engineering Initiative for Patient Safety 
(SEIPS) model (P Carayon et al., 2006; Pascale Carayon, 
2006; Holden et al., 2013) (Figure 2) is an sociotechnical 
systems model for patient safety improvement. Because 
of this adjacency to health improvement work, it serves 
as an accessible example of the ways in which many 
sociotechnical systems models are designed to support 
the improvement process.

As Figure 2 shows, SEIPS is based on assessing 
contextual determinants (the work system), pro
cesses (the work, itself), and the results of that 
work in context (outcomes). Feedback loops illus
trate adaptations (both planned and unplanned). 
SEIPS is used to assess the system at baseline and 
then after improvement interventions. It can also be 
used to compare alternatives for intervention design 
(Holden et al., 2013). In contrast with the biopsy
chosocial model's static approach, SEIPS provides its 
users with an explicit process for understanding and 
enacting change.
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15. Tailoring sociotechnical systems theory 
for a new context

Sociotechnical systems theory offers a number of 
advantages that would be useful in extending the BPS 
model; however, some adaptation is required.

First, although democratization of work processes 
was an early theme of sociotechnical systems theory, 
the overall goals of that work (e.g., production quotas) 
were mostly set in a top-down fashion. Newer 
approaches have emerged that rely on participatory 
goal-setting, especially in the context of “expert” 
workers (P. Waterson et al., 2015). It will be important 
from both practical and ethical perspectives to extend 
these developments to include patients and commu
nities, who are the experts in their own goals and lived 
experiences.

Second, sociotechnical systems frameworks focus 
primarily on formal workers and formal work. 
Informal health improvement work performed by 
patients/communities and their support networks is 
very different from that of clinicians or public health/ 
social care professionals. It is influenced by different 
goals, barriers, resources, sociotechnical systems, and 
norms (Holden & Mickelson, 2013). As a result, the 
health improvement work of these populations may 
not align well with existing sociotechnical systems 
tools. For instance, current approaches often focus 
significantly on management-worker relations and 
adherence to/deviation from formal policies and pro
cedures, neither of which exists in the same form for 
patients (still less for the populations served by public 
health professionals). The underlying approach 
behind these tools appears to be more broadly applic
able, however, and could be adapted to better capture 
the dimensions of patient work (Holden et al., 2013; 
Holden & Mickelson, 2013).

Finally, the goal of health improvement is qualita
tively different from production quotas. Thus, the 
determinants, interventions, and outcomes addressed 
by a hybrid biopsychosocial-sociotechnical systems 
model would differ from existing sociotechnical sys
tems approaches, though the overall logic would be 
similar.

16. Results

16.1. The Biopsychosociotechnical Model

The biopsychosociotechnical model (Figure 3) is 
a practice model (B. L. B. L. Wood, 2012) and mid- 
range theory (Davidoff et al., 2015) for assessing deter
minants of health and taking action to improve them 
through the participatory design and management of 
systems-focused interventions. It is based on the fol
lowing principles:

(1) Biological, psychological, social, and techno
logical inputs operate both as quasi- 
independent systems and, together, as 
a complex adaptive system of systems (Ames 
et al., 2011) (the biopsychosociotechnical con
text) that directly influences health status.

(2) “Health is the experience of physical and psy
chological well-being. Good health and poor 
health do not occur as a dichotomy, but as 
a continuum. The absence of disease or disabil
ity is neither sufficient nor necessary to produce 
health.” (Card, 2017) Health status operates as 
a complex adaptive system and influences the 
biopsychosociotechnical context.

(3) Biopsychosociotechnical context and health sta
tus are open systems whose elements interact at 
multiple levels. The biopsychosociotechnical 

Figure 2. The SEIPS 2.0 Model, from (Holden et al., 2013) (used by permission).
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determinants of health are not arranged in 
a single nested system (as in the biopsychosocial 
model), but rather as interdependent and inter
locking parts of a broader “system of systems.”
a. In addition to its scope under the biopsy

chosocial model (ranging from families to 
nation-states), the social system in the 
biopsychosociotechnical model also 
encompasses a sociotechnical systems per
spective, focusing on how stakeholders 
work together to improve outcomes and 
social influences on that work (e.g., laws, 
norms, standard of practice, health and 
social care funding, etc.).

b. The technological system is defined broadly 
to include all designed artifacts. It includes 
computer hardware, software, and net
works, but also the built environment, 
assistive technology, furniture, forms, pill 
bottles, modes of transportation, medical 
equipment, etc.

(4) Health and needs assessment should be 
informed by health status, patient/community 
goals, and the biopsychosociotechnical context.

(5) Interventions to improve health operate by 
modifying the biopsychosociotechnical con
text. In addition to direct impact (e.g., through 
treatment or prevention), interventions may 
also include modifications to the biopsycho
sociotechnical context aimed at enabling 
adherence/sustainment (e.g., improving the 

usability/desirability of lifestyle changes or 
technologies, reducing negative side-effects, 
enhancing positive side-effects, enabling inte
gration with clinical workflows, etc.).

(6) Health improvement interventions should be 
designed through a participatory process wher
ever practicable, with the nature and level of 
participation driven by stakeholder needs.

(7) Problem exploration and intervention design 
should pragmatically account for relevant 
biopsychosociotechnical determinants, with 
the depth of analysis determined by stake
holder needs.

(8) Efforts to improve the biopsychosociotechni
cal context should aim to achieve joint opti
mization (or, more accurately, joint 
satisficing) of the biological, psychological, 
social, and technological determinants of 
health, with the goal of establishing a new 
“quasi-stationary equilibrium” that improves 
health trajectories.

(9) Many health improvement interventions will 
require implementation, sustainment, and 
evaluation. These functions should be 
included as key components of intervention 
design, (Card et al., 2014) and are dynamically 
influenced by the biopsychosociotechnical 
context.

(10) Complex adaptive systems may not behave 
predictably in response to interventions. In 
addition, neither the biopsychosociotechnical 

Figure 3. The Biopsychosociotechnical (BPST) Model.
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context nor health status are static, even in the 
absence of purposeful intervention. 
Longitudinal health improvement efforts may 
therefore require an iterative process of 
guided co-evolution between interventions 
and the biopsychosociotechnical context. 
(Well-resourced initiatives may also benefit 
from various forms of systems modeling and 
simulation to improve predictability 
(Brailsford et al., 2021; R. M. R. M. Wood 
et al., 2021; Richard M. R. M. Wood, 2020; 
Yaylali et al., 2016)).

17. Discussion

17.1. Contributions of the 
biopsychosociotechnical model

The biopsychosociotechnical model extends the biop
sychosocial model in several important ways.

17.2. A lens for understanding context and 
complexity

This model depicts the biopsychosociotechnical con
text as a complex adaptive system of systems in which 
the biological, psychological, social, and technological 
determinants of health exert influence on one another 
and on health status as an outcome. This owes more to 
a pragmatic reinterpretation of Lewinian field theory 
than to Engel's single nested system.

In contrast with the exhaustive approach promoted 
by both Lewin and Engel, however, the biopsychoso
ciotechnical model focuses on pragmatically identify
ing and addressing relevant biopsychosociotechnical 
determinants, with the depth of analysis determined 
by stakeholder needs. This reflects both the limited 
time and resources of health intervention designers 
(whether frontline clinicians or public health autho
rities) and calls for parsimony in the literature on 
complex adaptive systems of systems (Ames et al., 
2011).

For instance, Figure 4 depicts a hypothetical biop
sychosociotechnical analysis as part of the design pro
cess for a public health program to address critically 
low COVID-19 immunisation rates among an immi
grant community in a large American city. The speci
fic influences were identified through structured 
brainstorming using the components of the BPST 
context (biological, psychological, social, and techno
logical determinants) as prompts. Interconnections 
between biopsychosociotechnical determinants are 
mapped out to facilitate joint optimization of corre
lated systems. Depending on the level of funding, time, 
and expertise available, this might serve as a starting 

point for system dynamics modeling or other more 
sophisticated analysis, or it might be the final product 
of the systems mapping process.

Note that the individual influences are labeled 
according to the prompt that elicited each as 
a response; many of them could be labeled with 
more than one BPST category. For instance, T5 
(poor access to high-speed Internet) is as much 
a social issue of access as it is a technological 
issue of high-speed Internet. The relevant issue 
health and needs assessment is successful elicitation 
and analysis of these influences, not “correct” 
categorization.

The use of the biopsychosociotechnical model in 
routine clinical consultation is unlikely to warrant 
such a detailed systems analysis. For a 10–15- 
minute appointment to help a patient with obstruc
tive sleep apnea choose his first continuous positive 
air pressure (CPAP) interface, a clinician might use 
an approach more like the hypothetical scenario 
presented in Table 3. This is a more heuristic use 
of the model with fewer details and without explicit 
mapping of interconnections between the biopsy
chosociotechnical determinants, but still uses these 
determinants to provide structure for the health 
and needs assessment.

18. A process for participatory systems 
improvement

By providing a process model for participatory 
systems improvement, the biopsychosociotechnical 
model addresses one of the most important cri
tiques of the biopsychosocial approach–that it is 
difficult to implement because its static structure 
in fact offers no process to be implemented. 
Structurally, as shown in Figure 5, the biopsycho
sociotechnical model supports a process of parti
cipatory systems improvement in two key ways. 
First, it disentangles the biopsychosocial model's 
muddling of cause (the determinants of health) 
and effect (health status), enabling more effective 
problem exploration and problem solving.

Second, the biopsychosociotechnical model goes 
further than both the biopsychosocial model and 
many sociotechnical systems models (cf. (Davis 
et al., 2014; P. E. Waterson & Jenkins, 2010)) in 
explicitly mapping out an intervention design and 
management process for improving outcomes. In 
addition to differentiating between cause and effect, 
this is accomplished by “showing the work” in five 
key components of the model, rather than glossing 
over the processes that take place between baseline 
evaluation of health status and post-intervention 
outcomes.
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First, and perhaps most importantly, the model 
differentiates between health status and health and 
needs assessment. This clarifies that there is a problem 
framing step, in which the goals of a patient or com
munity are considered alongside information about 
health status and the biopsychosociotechnical context 
to actively construct the problem(s) to be solved. The 
problem frame and proposed solutions may co-evolve 
(Crilly, 2021a, 2021b) as attempts to change the system 
drive new learning:

“In order to formulate a design problem to be solved, 
the designer must frame a problematic design situation: 
set its boundaries, select particular things and relations 
for attention, and impose on the situation a coherence 
that guides subsequent moves. Moreover, the work of 

framing is seldom done in one burst at the beginning of 
a design process. Designing triggers awareness of new 
criteria for design: problem solving triggers problem 
setting.” (Schön, 1984) p.182

Second, echoing Lewin's B= f(p,e), the biopsycho
sociotechnical model proposes that the health of an 
individual or community is an emergent property of 
the complex adaptive system of systems that makes up 
the BPST context. Thus, health status can only be 
changed indirectly–through changes to the BPST con
text. This imposes a systems perspective, which is 
further reinforced by the third component: A focus 
on interventions as opposed to treatments. Treatments 
are typically limited to addressing pathologies or 

Figure 4. Hypothetical biopsychosociotechnical analysis of under-immunisation in an immigrant community.
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etiologies of disease; interventions can also aim to 
modify the biopsychosociotechnical context in other 
beneficial ways, e.g., to make treatments/prevention 
efforts easier or more successful, to make adherence 
more desirable, to reduce negative side effects for third 
parties, enable integration with clinical workflows, etc.

The fourth component is the explicit inclusion of 
a participatory intervention design process. This sig
nifies that solutions must be constructed; they may not 
be ready-made and simply awaiting “selection”. Even 
straightforward, non-longitudinal treatments such as 
childhood immunization may require broader inter
ventions if, for instance, a child's parents are vaccine- 
hesitant. For patients with complex chronic condi
tions, or communities facing chronic poverty and dis
crimination, this focus on design as a process becomes 
even more important. The model's call for participa
tory design supports the systems awareness and goal- 
orientation required for successfully improving com
plex adaptive systems.

Finally, by including intervention management 
alongside intervention design, the model clarifies that 
simply designing a (potentially) effective intervention 
is not enough. To purposefully rebalance the biopsy
chosociotechnical context, interventions must be 
implemented, sustained, and evaluated (Card et al., 
2014). Especially for longitudinal interventions, parti
cipatory and dynamic approaches are required for 
ongoing joint optimization and sustained success 
(Chambers et al., 2013; Papoutsi et al., 2020). This 
also implies a goal of designing for intervention 

Figure 5. Five key components of the BPST model that “show the work” of participatory systems improvement for health.

Table 3. Potential biopsychosociotechnical considerations for 
selecting a CPAP interface.

Bio ● Moderate-to-severe obstructive sleep apnea
● Wears a beard; intends to keep it
● Primarily a back sleeper

Psycho ● Moderate level of motivation to adhere to 
treatment

● Does not want to “have to get an engineering 
degree” to use the mask

Socio ● Married, shares bed with spouse
● Concerned about “looking ridiculous” and 

“unsexy”
● Insurance covers all standard types of CPAP 

interface
Technical ● Oronasal mask likely “too much” and would 

make it hard to respond to spouse's 
conversation

● Oronasal mask (especially) and nasal mask may 
leak with beard

● Nasal pillow may leak less with beard, is less 
bulky and less obstructive

Recommendation ● Trial of nasal pillow
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management in the participatory intervention design 
process, similar to the total product lifecycle model 
(Wynn & Clarkson, 2004) .

19. Expanding the scope to include 
technology

In contrast with the biopsychosocial model, which 
excludes the artificial world, the biopsychosociotech
nical model includes technology as part of the biopsy
chosociotechnical context. In addition to the manifest 
benefits of simply not ignoring such a pervasive influ
ence on health and care, this also enables the integra
tion of approaches from sociotechnical systems 
theory. Taken together, these advances support better, 
more systems-focused health and needs assessment. 
They also support joint optimization in the design 
and management of health improvement 
interventions.

The inclusion of technology and sociotechnical sys
tems perspectives also makes the biopsychosociotech
nical model more relevant to adjacent fields of 
research and practice, such as the built environment; 
occupational burnout and wellbeing; digital health/ 
healthcare technology design; digital health ethics; 
healthcare quality & safety (and disparities in quality 
& safety); dissemination and implementation science; 
context and complexity studies; and policy develop
ment, all of which address the interactions between 
technology and health.

20. A practical theory

Lewin famously said “ . . . there is nothing so 
practical as a good theory”, (quoted in (Burnes, 
2004)). The biopsychosocial model, though 
insightful, has underperformed for two separate 
reasons: First, it does not make for very “good” 
theory, in that it is under-developed and provides 
no process for implementation. The more compre
hensive and action-oriented approach of the biop
sychosociotechnical model is intended to address 
this.

Second, however, the biopsychosocial model was 
introduced as a revolutionary scientific model. Many 
critiques focus on Engel's failure to deliver on that 
promise, distracting from the model's real (if under- 
realized) contributions to practice (B. L. Wood, 2012).

The biopsychosociotechnical model, in contrast, is 
primarily intended as a practice model and mid-range 
theory to inform the design and management of health 
improvement interventions. It may also serve as 
a useful lens for advancing fields that underlie or over
lay healthcare and public health practice, but its fun
damental purpose is to improve that practice. 
Implementation of the biopsychosociotechnical 

model should therefore be pragmatic, not dogmatic, 
and proportionate to the potential benefit. For 
instance, a person with complex chronic comorbid
ities would likely benefit from a greater investment in 
biopsychosociotechnical history-taking/participatory 
intervention design than an otherwise healthy child 
with a cold.

In considering the biopsychosociotechnical con
text, the focus should be on gathering relevant 
information to support decision-making, not draw
ing up an exhaustive topography of all biopsycho
sociotechnical influences (which would rarely be 
possible, in any case (Francisco Borrell-Carrió 
et al., 2015)). Hardwiring the biopsychosociotech
nical model into practice through tools such as 
structured patient interviewing methods (Smith 
et al., 2013), shared decision-making tools 
(Gonzales & Riek, 2013), data models (Green & 
Klinkman, 2015; Ziegelstein, 2018), or program 
design tools (e.g., checklists, logic models, etc. 
(Petersen, et al., 2013; Card, 2013; CDC, n.d.; 
Goeschel et al., 2012)) may help to enable this.

It is therefore important that relevant biopsychoso
ciotechnical determinants be considered and 
addressed, but far less crucial that they be categorized 
“correctly;” the purpose of the biopsychosociotechni
cal model is to improve health intervention design and 
management, not to serve as an abstract taxonomy.

Finally, the human-centered view of health and 
healthcare envisioned in the biopsychosocial model 
remains under threat from re-ascendant biomedical 
reductionism. This is reflected in the dominance of 
the genetics and other biomarkers as the primary 
determinants of health considered in the emerging 
field of personalized medicine/personalized health. 
The biopsychosociotechnical model provides 
a practical approach to support the implementation 
of a broader scope in which personalized health 
addresses all the determinants of health. (Hekler 
et al., 2020; Ziegelstein, 2017)

21. Conclusion

The biopsychosociotechnical model extends the 
biopsychosocial model by integrating it with socio
technical systems theory, addressing several key 
critiques of Engel's approach. It differentiates 
between health status and the determinants of 
health, provides an action-oriented change model 
for health improvement, accounts for and contex
tualizes the role of technology, and supports the 
management of context and complexity. Perhaps 
as important as any of these, it makes the biopsy
chosocial model more pragmatic and 
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implementable, hopefully helping to move its per
son-centered insights into action.
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