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Introduction 

 The biopsychosocial (BPS) model of health and illness proposed by George L. 

Engel (1913–1999) is a popular interdisciplinary framework (Engel, 1977) that remains 

influential today (Davies and Roache, 2017; Johnson and Acabchuk, 2018). This model 

challenged and broadened the historically dominant biomedical model by taking into 

consideration biological and social factors as well as an individual’s lived experiences 

(i.e., psychological factors relevant to an individual) that can influence health and illness 

(Davies and Roache, 2017; Wade and Halligan, 2017). While the BPS model currently 

serves as a useful clinical and teaching function in medicine and its heuristic implications 

appears to have reached general agreement (Davies and Roache, 2017; Wade and 

Halligan, 2017), a growing body of literature has been highly critical of the model for 

being too vague, and for not providing details as to how BPS factors interact to influence 

health and illness (Benning, 2015; Farre and Rapley, 2017; Ghaemi, 2010). The purpose 

of this article is to provide a careful examination of interrelationships among biological, 

psychological, and social factors as well as how these factors contribute to health and 

illness.      

  In proposing the BPS model, although Engel (1977) emphasized the importance 

of taking into consideration BPS factors as contributory factors for health and illness, he 

did not identify a specific measure of health that these variables could impact. 

Considering that the BPS model emphasizes the importance of taking into account an 

individual’s inner (subjective) experience within his or her life context (Engel, 1980; 

Wade and Halligan, 2017), this article will investigate how biological, psychological, and 

social factors contribute to subjective well-being (SWB) as the primary health outcome. 
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Since SWB takes into account mental health variables such as depression and anxiety, 

which are not typically considered by objective physical health indicators (Cross et al., 

2018), we think SWB is an especially suitable outcome measure for the BPS model.  

  According to the research literature, SWB is a multidimensional construct and a 

broad umbrella term that refers to numerous ways of evaluating one’s life or emotional 

experiences, and it includes components such as negative/positive affect, satisfaction and 

measures of eudaimonic wellbeing  (for an overview of SWB, see: Cross et al., 2018; 

Diener et al., 2017a; Ryff, 2018). For the purpose of this article, we will define SWB as a 

self-rated assessment of well-being in which an individual takes into consideration any 

events, circumstances, or experiences he or she is facing at the present point in life. We 

make this definition considering that SWB is a dynamic construct that can change any 

time as a result of one’s changing circumstances such as being diagnosed with a terminal 

illness, losing a loved one, achieving or being unable to achieve a life goal (Diener et al., 

2017b; Lehman et al., 2017; Lucas et al., 2007; Luhmann et al., 2012).   

  This article will also consider physical health—which can be assessed using a 

variety of methods for numerous concerns—as another outcome variable, since this 

makes the model more broadly generalizable. Physical health is generally objectively 

measured and evaluated as an indicator of normal biologic processes (Kumar et al., 2015; 

Fuller, 2017). It is also useful to note that the association between objective physical 

health and SWB appears to be strong (Cross et al., 2018; Diener et al., 2018a; Howell et 

al., 2007).        

 The BPS model has its roots in the general systems theory (Engel, 1980; von 

Bertanlaffy, 1975), which provides a conceptual framework within which both organized 
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wholes and component parts can be studied. Engel explains that methods and rules 

distinctive for the study and understanding of one ‘system’ (for example, the study of 

cells) cannot be applied for the study of another system (for example, the study of 

communities) although one system could influence another system (Engel, 1980). 

Adopting this idea, we will consider biological, psychological, and social factors to be 

distinct ‘systems’ that have different qualities and rules operating within each system, but 

at the same time could influence one another, and also contribute to the psychological 

construct, SWB as well as to physical health. Here, we will consider biological factors to 

constitute an individual’s physical body along with its organs (that can be understood at a 

molecular, cellular, and an organizational level); the psychological factors to be an 

individual’s lived (subjective) experiences which constitutes mental states such as 

negative/positive affect, perceptions, goals, attitudes, views, intentions and behavior; and 

social factors to constitute life events, interpersonal experiences, social policies, social 

circumstances, sociocultural influences and so forth that influence an individual. Note 

that this conceptualization is slightly different from the original general systems theory 

that considers a hierarchy of units that happen in a continuum (Engel, 1980; von 

Bertanlaffy, 1975). Yet, the whole of the ‘organismic hierarchy’ can be considered as 

representing biological factors, the whole of the ‘social hierarchy’ can be considered as 

representing social factors and the person-level factors can be understood as representing 

psychological factors.   

  The objectives of this article are to use analytical reasoning and critically examine 

relevant research literature to explore how biological, psychological, and social factors 

applicable to an individual directly and causally relate to each other, as well as to 
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investigate how these factors could contribute to SWB and to physical health outcomes. 

We will also examine how understanding subjective experience can explain individual 

differences in causal pathways and then present the BPS-Pathways model.  Implications 

of the BPS-Pathways model for clinical practice will also be discussed.  

 

Biological, psychological and social factors: Exploring interrelationships  

When considering biological, psychological, and social factors separately, we can 

broadly conceptualize various influences that can bring about changes in these factors. 

Biological factors (that constitute the physical body, and is often described in the 

language of the basic biomedical sciences, including anatomy, physiology, and molecular 

biology) can for example be affected by infections, injuries, diet, exposure to toxins, 

genetic influences, various debilitating functioning abnormalities, etc., and these causes 

can often be further linked to a multitude of other causes. When considering 

psychological factors, these are also affected by numerous causes including sociocultural 

influences and demographic factors. In terms of social factors, changes in social 

organization, social norms, migration, and innovation along with a host of other causes 

can bring about changes in these factors. In this regard, comprehensive research in 

subject areas of biology, psychology, and sociology (as well as their sub-disciplines) 

explore numerous influences and various associations at many different levels.   

In this article, we focus on direct causal associations among biological, 

psychological, and social factors as well as their contribution to SWB and objective 

physical health.  Although biological, psychological, and social factors represent 

heterogeneous categories of factors, these factors can be conceptually separated and 
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defined (as described in the Introduction section), and each of these factors can also be 

measured using reliable and valid scales or questionnaires. For example, biological 

factors can be measured through biomarkers, DNA methylation patterns, changes in 

neural networks and their interconnections, as well as through numerous objective health 

measures (that directly or indirectly relate to biological factors). Psychological factors 

can be assessed through instruments, measures, and scales relating to constructs such as 

SWB, perceived stress, anxiety, perceptions, intentions, and goals. Social factors can be 

assessed using measures of socioeconomic status, the frequency of contacts with friends 

and relatives, the presence of a life event, the availability of a community service, etc. 

Further, causative influences among these measurable BPS factors can also be examined. 

Examples include studying how the psychological process of learning (changes in 

perceptions) brings about changes in neural networks, and how the social factor of being 

lonely results in changes in circulating levels of inflammatory markers. 

 When considering biological (B), psychological (P) and social (S) factors as they 

apply to a single individual, six potential direct causal pathways can occur among these 

three factors [see Table 1 and Figure 1, section (i)]. These are biological factors causally 

influencing psychological factors (the BàP pathway), psychological factors causally 

influencing biological factors (the PàB pathway), social factors causally influencing 

psychological factors (the SàP pathway), psychological factors causally influencing 

social factors (the PàS pathway), biological factors causally influencing social factors 

(the BàS pathway), and social factors causally influencing biological factors (the SàB 

pathway). We will also denote pathways that are investigated by broad subject areas of 

biology, psychology, and sociology as BàB, PàP and SàS pathways respectively.  
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Table 1. The six direct causal pathways that can happen between each of the three BPS 
factors.*  
 

Pathway Description 
	 	

BàP	 Biological factors causally influencing psychological factors	
PàB	 Psychological factors causally influencing biological factors	
SàP	 Social factors causally influencing psychological factors	
PàS	 Psychological factors causally influencing social factors	
BàS	 Biological factors causally influencing social factors	
SàB	 Social factors causally influencing biological factors 

	
 
*Biological factors (B), constitute an individual’s physical body along with its organs 
that can be understood at a molecular, cellular, and an organizational level; psychological 
factors (P) constitute an individual’s lived (subjective) experiences which encompass 
mental states such as negative/positive affect, perceptions, goals, attitudes, views, 
intentions and behavior; social factors (S) constitute life events, interpersonal 
experiences, social policies, social circumstances and sociocultural influences, etc., that 
an individual can be subjected to. 
 
 
 
 
(i) Potential pathways 
 
 
 
 
 
 
 
 
 
 
	
	
 

(ii) Causal pathways based on evidence* 
 
 
 
 
 
 
 
 
 
 
	
	
 
 
 

Fig 1. Pathways among biological (B), psychological (P) and social (S) factors. *Direct 
SàB and BàS pathways (that are not mediated by psychological factors) are indicated 
by gray dotted lines. 
  

B 

 P     S 

B 

 P     S 
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Because it is beyond the scope of this article to carry out a comprehensive review 

of the literature relating to each of the above pathways, we located most recent systematic 

reviews, meta-analyses and narrative review articles that have already critically presented 

causal directions among BPS factors, and also had a health-related focus (i.e., review 

articles that took into consideration evidence stemming from epidemiological 

investigations including prospective, longitudinal cohort studies, and case-control studies 

along with laboratory experiments and animal studies). We also examined the most 

recent review updates on subject areas that have a cross-disciplinary focus, such as 

“psychoneuroimmunology,” “neuroplasticity,” “social neuroscience,” “epigenetics,” and 

“placebo/nocebo effects.” Guided by these reviews, we constructed a search strategy to 

locate recent systematic reviews, meta-analyses, and narrative reviews around the themes 

that included: “psychological stress,” “social factors,” “social environment,” 

“environmental enrichment,” “hypothalamus-pituitary-adrenal axis,” “inflammation,” and 

“rumination.” Forward citation tracking was also conducted to identify the most recent 

reviews. All searches were conducted in electronic databases including MEDLINE, 

Google Scholar, Web of Science, Embase and Scopus. 

  Deliberating evidence supporting each of the six pathways mentioned above, we 

will examine research corroborating each pathway and conduct analytical reasoning on 

how these pathways relate to each other and contribute to SWB as well as to measures of 

objective health. 
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The BàP pathway  

  The B à P pathway considers how biological factors can contribute to 

psychological factors, including SWB. Extending from the traditional biomedical model, 

“good” objective physical health is often described as the systems of the physical body 

carrying out physiological functions properly, resulting in the lack of illness or disease 

(Cross et al., 2018; Idler and Kasl, 1991). When considering the B à P pathway, 

research suggests changes in physical health conditions can significantly influence 

various aspects of SWB including positive and negative affect as well as life satisfaction 

(Diener et al., 2017a; Diener et al., 2018a; Steptoe et al., 2015). Further, studies that have 

examined a broad range of health conditions in large, representative samples indicate 

different health conditions can influence SWB to different degrees (Diener et al., 2018a; 

Steptoe et al., 2015), and that disabling conditions (especially those that are more severe 

or those that have a strong effect on mobility) are associated with relatively large 

decrements in positive affect (Diener et al., 2018a). Physical pain and discomfort, which 

can be associated with several physical health conditions, also appear to negatively 

impact SWB (OECD, 2013). All of these represent the B à P pathway.  

  Preventive measures that protect the physical body such as having access to 

shelter, a nutritious diet, water, and medical care/insurance as well as being protected 

from toxins and being able to minimize risks associated with genetic health conditions, 

etc., are situations where biological pathways operate (i.e., B à B pathways), and these 

can subsequently impact the B à P pathway (i.e., bring about changes in various aspects 

of an individual’s SWB; Diener et al., 2017b; Diener et al., 2018b).  
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The PàB pathway 

  The P à B pathway considers the causal influence of psychological factors on 

biological factors including indicators of objective physical health. In this regard, 

numerous studies have explored the influence of a variety of psychological factors 

(including negative/positive affect, perceptions, intentions, and behaviour) on biological 

factors, although many studies have focused on the influence of negative affect (i.e., 

feelings of anger, sadness, stress, worry, and depression; Diener et al., 2017a) on 

indicators of objective physical health. 

  Several experimental, ambulatory, and longitudinal studies have demonstrated 

that positive measures of SWB (measured through increased positive affect, decreased 

negative affect, and satisfaction) have a large effect on objective physical health (Howell 

et al., 2007; Diener et al., 2018a), and that positive measures of SWB are linked to 

greater longevity and reduced mortality (Cross et al., 2018; De Neve et al., 2013; Diener 

et al., 2018a; Howell et al., 2007; Steptoe et al., 2015). Longitudinal studies have 

demonstrated that the effect of SWB on health is not solely due to ill-being having a 

detrimental impact on health, but also to SWB having a salutary impact on health 

(Howell et al., 2007). Further, long-term interventions to raise SWB (decreasing negative 

affect and increasing positive affect) have been found to influence various physical health 

outcomes (Diener et al., 2018a). 

 Data from epidemiologic prospective studies indicate that negative affect can 

provoke the activation of the sympathetic nervous system and the hypothalamus-

pituitary-adrenal axis (HPA), resulting in a cascade of physiological events and a 

spectrum of biological clinical manifestations (Hänsel et al., 2010; Johnson and 
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Acabchuk, 2018; Liu et al., 2017; Russell et al., 2018; Steptoe et al., 2007; Straub and 

Cutolo, 2018). In this regard, the interdisciplinary field of psychoneuroimmunology that 

explores the interaction between psychological processes and the nervous and immune 

systems is backed by close to five decades of research (Bottaccioli et al., 2019; Kiecolt-

Glaser, 2009; Straub and Cutolo, 2018). The physiological and clinical manifestations 

that result from negative affect include elevated pro-inflammatory cytokine levels that 

have the potential to influence the development of a variety of physical health conditions 

such as coronary artery disease, diabetes, certain types of cancers, metabolic syndrome, 

autoimmune diseases, neuropsychiatric disorders and other chronic conditions (Acabchuk 

et al., 2017; Kelly and Ismail, 2015; Liu et al., 2017; Wirtz and von Känel, 2017).   

  A growing number of studies have also explored the impact of induced 

psychological stress on circulating markers of inflammation using experimental 

protocols. Recent meta-analyses of such studies have demonstrated reliable increases in 

markers of inflammation following induced laboratory stress (Marsland et al., 2017; 

Slavish et al., 2015). Further, studies have demonstrated that stress-related physiological 

manifestations can be reversed when psychological stress or other negative emotions 

are addressed (Black and Slavich, 2016; Finn and Fancourt, 2018; Hulett and Armer, 

2016; Lopresti, 2017; Slopen et al., 2014) providing further evidence for the PàB 

pathway.  

Neuroscience research within the last few decades has confirmed that the 

organization of brain circuitry is constantly changing as a function of various 

psychological experiences, where biological changes can range from the cellular level to 

cortical remapping (Fuchs and Flügge, 2014; McEwen, 2016; Sale et al., 2014), and this 
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phenomenon (referred to as neuroplasticity) provide additional evidence for the PàB 

pathway. For example, research has demonstrated that psychological factors such as 

learning a new motor or perceptual ability or forming a spatial map of a new geographic 

area mentally, brings about changes in neural circuits (McEwen, 2016; Sale et al., 2014). 

Other types of psychological experiences such as the development of socially conditioned 

preferences, intentions, beliefs, and even the acquisition of self-control, also bring about 

changes in the brain (Corlett and Marrouch, 2018; Davidson and McEwen, 2012; Park 

and Huang, 2010; Sale et al., 2014; Shaffer, 2016). When considering psychological 

stress, numerous animal and human studies have consistently demonstrated that 

psychological stress causes observable structural changes in the brain (Bender  et al., 

2016; Davidson and McEwen, 2012; McEwen, 2018; Ortiz and Conrad, 2018), and that 

these changes have the potential to reverse when stress is removed or when negative 

emotions are addressed (Boyd et al., 2018; Davidson and McEwen, 2012; Kristensen et 

al., 2018; Lueken, and Hahn, 2016; Sankar et al., 2018).  

  In the field of epigenetics, it has been demonstrated that psychological stress can 

lead to modifications in DNA methylation patterns, resulting in changes in genetic 

expression, which can subsequently lead to long-term health-related adverse effects 

(Gray et al., 2017; McEwen, 2018; Mulligan, 2016). Other studies indicate that these 

molecular processes are reversed when psychological stress or other negative emotions 

are managed or eliminated (Bottaccioli et al., 2019; Feinstein and Church, 2010; 

Househam et al., 2017; Kanherkar et al., 2017; Stahl, 2012). The PàB pathway is further 

validated by these findings.   
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 The PàB pathway is also strongly supported by powerful placebo and nocebo 

effects. Placebo effects involve measurable changes in physiology, symptoms, and 

clinical outcomes including changes in patterns of neural activity as a result of 

expectancies and prior learning about the success of an intervention (Ashar et al., 2017; 

Petrie and Rief, 2019). Nocebo effects (which are the opposite of placebo effects) occur 

when a person anticipates negative effects from a treatment (Evers et al., 2018; Petrie and 

Rief, 2019). These negative expectations can also manifest in unexpected ways. One large 

longitudinal study (that adjusted for relevant covariates) found those holding more 

negative age stereotypes (such as holding the view that old people are absent minded) 

earlier in life, to have significantly larger hippocampal-volume loss and greater 

accumulation of amyloid plaques (Levy et al., 2016). Further, a recent randomized study 

demonstrated that learning of one’s genetic risk could contribute to a more powerful 

physiological risk than the risk related to having that genotype (Turnwald et al., 2019).  

 Psychological and physical behaviour also contribute to biological factors. Once 

an individual experiences a psychological stressor, the psychological habit (behavior) of 

repeatedly dwelling on thoughts relating to the stressful incident (i.e., habit of 

rumination) has been shown to intensify the physiological effects of the stressor, leading 

to continual activation of the HPA axis (Grierson et al., 2016; Lyubomirsky et al., 2015; 

Verkuil et al., 2010; Zoccola and Dickerson, 2012). This is another important PàB 

pathway. A large number of studies indicate that rumination causally contributes to the 

onset, maintenance, or recurrence of a multitude of mental disorders (Grierson et al., 

2016; Law and Tucker, 2017; Watkins, 2015; Zoccola and Dickerson, 2012) as well as a 
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host of adverse physical health outcomes (Busch et al., 2017; Lyubomirsky et al., 2015; 

Querstret and Cropley, 2013; Verkuil et al., 2010).   

Various psychological factors including attitude, intention, and self-efficacy can 

influence individuals to engage in health-related behaviours that can activate numerous 

BàB pathways. In this regard, a considerable body of evidence has linked the 

development of chronic physical health conditions to health harming behaviours (such as 

smoking and inactivity) as well as health-promoting behaviours (e.g., exercising, healthy 

eating) to health benefits (Bauer et al., 2014; Glanz et al., 2008). 

 

The SàP and PàS pathways   

  The SàP pathway and the PàS pathway are discussed together because 

psychological factors can both be influenced by as well as influence social factors: a 

concept known as reciprocal determination (Bandura, 1986; Glanz et al., 2008). 

Numerous longitudinal, experimental and other investigations support the SàP pathway, 

where it has been demonstrated that social factors such as life events, interpersonal 

experiences, social policies, social circumstances, and sociocultural conditioning 

influences can contribute to psychological factors in different ways, and thereby 

influence individuals’ short- and long-term SWB (Diener et al., 2017b; Haslam et al., 

2019; Luhmann et al., 2012). Examples of life events that can impact SWB include the 

death of a loved one, divorce, abuse, being bullied, unemployment, and relocation 

(Diener et al., 2017b; Luhmann et al., 2012). In terms of interpersonal experiences, a 

large body of evidence points the stress-buffering effects of social belonging and social 

support (Glanz et al., 2008; Hostinar et al., 2014). Other studies have demonstrated 
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unfavorable effects of interpersonal experiences that include social exclusion, being 

subject to criticism and domination, which can negatively impact an individual’s SWB 

(Glanz et al., 2008; Rook, 2015).    

  By comparing the SWB of citizens between countries and within countries over 

time, researchers have revealed insights into various social policies that make for a 

happier nation (see Diener et al., 2017b; Diener et al., 2018b; for reviews). Here, factors 

that contribute to a higher SWB (such as higher positive affect and satisfaction) include 

having governments that are efficient and relatively less corrupt, where the rule of law, 

human rights, and political freedoms are well protected, and where citizens are satisfied 

with public services and can rely on greater unemployment benefits (Diener et al., 2017b; 

Diener et al., 2018b). Social circumstances could also have an impact on an individual’s 

psychological factors. For example, relative poverty (as measured by comparison to other 

households in the community) appears to exert a greater influence on SWB than absolute 

poverty (Chen, 2015; Diener et al., 2017b; Diener et al., 2018b). Sociocultural 

conditioning influences have a large impact in shaping an individual’s psychological 

factors such as views and opinions an individual holds towards various domains in life 

(Kashima et al., 2019). (These influences will be further explored under the subsection 

“The significance of understanding subjective experience.”)    

  In terms of the PàS pathway, psychological factors can also bring about changes 

in social factors. For example, studies indicate that positive affect can lead to social 

relationships and negative affect can influence perception of problems and social 

conflicts (Diener et al., 2017a; Moore et al., 2018). Additionally, an individual or a group 

of individuals can bring about changes in social norms and behaviors at a population 
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level. Examples include bringing about changes in public attitudes on potentially health 

influencing global phenomena (such as climate change; Lewandowsky et al., 2019) that 

can result in changes in social norms (PàS pathway), which in turn can shape 

individuals’ future intentions and behaviour (SàP pathway).	Further, bringing about 

changes in public perceptions about a particular disease (PàS pathway) can lead to 

greater social acceptance of a disease condition (Heijnders and Van Der Meij, 2006) 

ultimately potentially contributing to the SWB in an individual suffering from that 

disease (SàP pathway).  

 

The SàB pathway 

  The S à B pathway considers the causal influence of social factors on biological 

factors. Research on environmental enrichment involving numerous animal and human 

studies have consistently demonstrated that enhanced stimulation provided at multiple 

cognitive, sensory, social, and motor levels dramatically influences brain morphology, 

chemistry, and physiology (Alwis and Rajan, 2014; Sale et al., 2014; Yu et al., 2016). 

Other studies report how social influences such as subjective social status, interpersonal 

stresses, feelings of social disconnection, and loneliness contribute to adverse health 

outcomes by causing changes in various biological markers, which can lead to 

dysregulation across multiple physiological systems that underlies chronic diseases 

(Acabchuk et al., 2017; Cole, 2013; Haslam et al., 2019; Miller, 2011; Uchino et al., 

2018). Additional evidence for the SàB pathway come from a large number of studies 

including large-scale epidemiological investigations that have shown early childhood 

experiences including trauma, strongly predict a higher vulnerability to develop physical 
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and mental health issues later on in life (Davidson and McEwen, 2012; Kessler et al., 

2010; Varese et al., 2012).  

It should also be noted that social influences could motivate an individual to 

engage in health promoting or health harming behaviors (Glanz et al., 2008). As 

discussed earlier (under the subsection PàB pathway), such influences could have a 

large impact on physical health. These physical health benefits can also contribute to an 

individual’s SWB. Under the subsection “The significance of understanding subjective 

experience,” we will discuss how the S à B pathway appears to be mediated by 

psychological factors.   

 

The BàS pathway   

  This pathway considers how biological factors can influence social factors.  

In terms of this pathway, it is possible to speculate that changes in biological factors such 

as an illness, brain injury, etc., can bring about changes in an individual’s subjective 

experience (i.e., psychological factors including intentions and behaviour), and these can 

affect different aspects of SWB of an individual (as described in discussing the BàP 

pathway), and this could in turn influence social factors (e.g., social involvements that 

result in social influences). In this regard, research suggests that individuals having a 

higher SWB are more likely to engage in healthy behaviors such as exercising, not 

smoking, and wearing seat belts, or factors that can additionally contribute to their 

physical health and SWB (Diener et al., 2017a, b; Diener et al., 2018b). In other words, 

since the influence of biological factors on social factors appears to be brought about 
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through changes in subjective experience, the B à S pathway also appears to be 

mediated by psychological factors.  

  One can also hypothesize, however, that changes in biological factors (e.g., 

experiencing mobility limitations due to an accident, genetic defects, a chronic health 

condition, etc.) could influence social factors. For example, dependent on prevalent social 

norms, an individual may receive social support or rejection (if there is stigma attached to 

a health condition; Heijnders and Van Der Meij, 2006). Nonetheless, whether or not an 

individual would benefit or get harmed by such social influences (i.e., the health related 

influence) happens through SàP and SàB pathways described earlier.  

 

The significance of understanding subjective experience  

 Engel’s emphasis on an individual’s lived experiences (Engel, 1980; Wade and 

Halligan, 2017) directly connects to subjective experience, which is an individual’s 

experience from a first-person perspective. Subjective experience constitute 

psychological factors such as emotions, perceptions, preferences, goals, etc., that are 

relevant to that person’s private world (i.e., inner experiences) at a given point in their 

lives, and represents an epistemologically and ontologically distinct domain of 

understanding (Beauregard, 2007; Karunamuni, 2015; Karunamuni and Weerasekera, 

2019). Albert Bandura, a well-known cognitive psychologist emphasized that subjective 

experience and objective measures are governed by their own set of principles that must 

be studied in their own right (Bandura, 2001). With regards to the brain, neurologist 

Mario Beauregard refers to these two levels metaphorically as “mentalese” (the language 

of the mind) and “neuronese” (the language of the brain), and also describes how the two 
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levels can influence one another since they are interdependent (Beauregard, 2007). This 

conceptualization is also in line with many who have highlighted the importance of 

avoiding reductionist strategies when it comes to understanding conscious minds 

(subjective experience) and objective biomedical data (Akram and Giordano, 2017; 

Clark, 2018; Davies and Roache, 2017).  

  Considering subjective experience, it is possible to conceive that various 

psychological factors relating to an individual can determine whether that individual will 

be influenced (i.e., if changes in various aspects of SWB would happen) as a result of a 

specific social or biological factor. For example, an individual’s likes and dislikes (which 

relate to attitudes, perceptions, etc.) can determine whether an individual will be 

positively or negatively influenced (or even not influenced) by a given social factor such 

as a life event. Note that an individual’s likes and dislikes directly connect to the concept 

of attachments that an individual holds towards various domains in life (such as towards 

significant others, to material possessions, life-goals, views and opinions, etc.) that can 

change during an individual’s lifetime. Further, likes and dislikes can influence the 

generation of positive or negative affect following an experience (Karunamuni and 

Weerasekera, 2019). 

Research findings demonstrate that different life events (such as relocation, birth 

of a child, retirement, divorce, etc.) can have very different effects on different 

individual’s SWB (Diener et al., 2017b). Further, social policies appear to influence 

people differently based on individual’s preferences, such as religious persons being 

happier in religious nations than nonreligious nations and vice versa (Diener et al., 

2017b; Diener et al., 2018b), and parental leave policies specifically increasing parental 
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SWB (Diener et al., 2017b). Even when considering social support, everyone may not 

benefit equally by having a large social network. Some people are socially isolated but 

are not lonely and similarly, some are lonely even if they have a lot of social contacts, 

demonstrating that it is the subjective experience of loneliness that is harmful, rather than 

the actual number of social contacts a person has (Miller, 2011). Other studies have found 

some individuals actively seek solitude and even thrive during solitude (Coplan and 

Bowker, 2013).  

  In terms of biological factors, the extent to which an individual would experience 

a change in various aspects of SWB (e.g., low positive affect and high negative affect) as 

a result of a physical health condition (i.e., the BàP pathway) can vary among 

individuals (Backe et al., 2018) depending on different psychosocial factors including an 

individual’s previously conditioned preferences.   

When considering subjective experience, individual differences also appear to be 

present in the psychological habit of rumination (Lyubomirsky et al., 2015; Wang et al., 

2015), and ruminating tendencies could influence the extent to which any stressful event 

would negatively influence an individual. (The habit of rumination is explored further 

under the subsection “The BPS-Pathways model and its implications”).   

Based on what was presented above, it can also be inferred that the influence of 

social factors on biological factors (the S à B pathway) is mediated by psychological 

factors (when considering social factors as the predictor variable, biological factors as the 

criterion variable and psychological factors as the meditating variable). Experimental 

manipulations that have induced psychological stress provide further evidence for this 

mediation, where studies have consistently demonstrated the magnitude of change in 
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biomarkers in an individual depends on psychological factors relevant to that individual, 

such as having a lower subjective social status (Derry et al., 2013), the presence of 

chronic interpersonal stress (Miller et al., 2009), whether or not the person engages in 

rumination (Gianferante et al., 2014), and an individual’s social anxiety and rejection 

sensitivity (Maner et al., 2010). Additional evidence for this mediation come from cases 

where early childhood experiences predict physical health issues later on in life 

(discussed under the S à B pathway), where these changes also appear to be associated 

with individual level changes such as HPA axis changes, epigenetic changes, as well as 

structural changes in the brain (Bedrosian et al., 2018; Davidson and McEwen, 2012; 

McGowan et al., 2009), which are changes that result from experiencing psychological 

stress (described earlier when discussing the P à B pathway).  

The mediating influence of psychological factors on the S à B pathway is also 

apparent when considering an individual’s subjective experience. A social factor (i.e., a 

life event, an interpersonal experience, social policy, etc.) cannot affect or influence an 

individual unless that individual encounters that social factor within his/her subjective 

experience (i.e., information regarding a life event, etc., needs to enter via that 

individual’s five senses to influence that individual; Karunamuni, 2015; Karunamuni and 

Weerasekera, 2019). Once the social factor is experienced and if the individual is 

vulnerable to that social factor (i.e., based on his/her likes and dislikes, ruminating 

tendencies, etc., as explained above), various emotions can get generated (the SàP 

pathway), and in turn bring about biological changes (such as HPA axis reactivity, 

increases in inflammatory markers, changes in neural circuits, etc., as discussed in the 

PàB pathway).    
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Various social and sociocultural influences can constantly shape an individual’s 

likes and dislikes. For example, as a result of sociocultural influences, there appears to be 

differences between individualist nations and collectivist nations in terms of the value 

people place on issues like objective social status (education) versus subjective social 

status, pursuing success and excitement in life versus achieving contentment and calm, as 

well as other factors such as situations that may predict work-related job satisfaction 

(Diener et al., 2017b; Diener et al., 2018b). As a result of this sociocultural influence, if 

an individual’s cognitions or beliefs differ substantially from those prevalent around 

them, a person may experience diminished SWB (Diener et al., 2017b; Diener et al., 

2018b). Research has demonstrated that psychological changes which result from 

sociocultural events also lead to structural changes in the brain (Park and Huang, 2010), 

as would be expected based on the literature on brain plasticity discussed earlier.   

 The mediation of psychological factors is also relevant to the BàS pathway 

(when considering biological factors as the predictor variable, social factors as the 

criterion variable and psychological factors as the meditating variable). When biological 

factors contribute to SWB (the BàP pathway), feelings of SWB may motivate an 

individual to be engaged in social involvements (PàS pathway) that result in social 

influences, perhaps further promoting their SWB, as explained earlier. In contrast, 

experiencing physical illness could lower an individual’s SWB and this may have an 

opposite effect on that individual’s social involvements. Still, there can be individual 

differences based on a particular individual’s likes and dislikes such as an individual 

preferring solitude even when he or she has a high SWB.  
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The BPS-Pathways model and its implications 

 The above-discussed causal pathways among biological, psychological, and social 

factors are displayed in Figure 1, section (ii). The BPS-Pathways model (Figure 2) is 

based on these pathways. Four major pathways are displayed (in both of the above 

figures), namely BàP, PàB, SàP and PàS pathways. Based on the evidence we 

presented, the SàB pathway appears to be mediated by psychological factors (i.e., the 

SàB pathway constitutes SàP pathway followed by PàB pathway). Further, the 

health-related influence of the BàS pathway appears to happen through the SàP and 

SàB pathways, as discussed. Therefore, direct SàB and BàS pathways (that are not 

mediated by psychological factors) are displayed in the two figures using gray dotted 

lines.  

 
 
Fig 2. The BPS-Pathways model depicting the pathways among biological, 
psychological, and social factors. 
 
* Direct SàB and BàS pathways (that are not mediated by psychological factors) are 
indicated by gray dotted lines. 
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 The three major criticisms of Engel’s (1977, 1980) BPS model are that (1) it is too 

vaguely defined and therefore not testable, (2) it is too generic and cannot be efficiently 

put into practice, and (3) it does not include a method to identify relevant BPS data 

(Benning, 2015; Farre and Rapley, 2017; Ghaemi, 2010). By considering the pathways 

through which the BPS variables are causally linked, the current formulation addresses 

all three of these criticisms. In the BPS-Pathways model, the relationships among the 

variables are not only empirically testable, but these relationships already have a great 

deal of evidence that come from hundreds of currently existing studies. Note that several 

recent review articles that have established causal directions among BPS variables were 

cited in this article. (Additional reviews and epidemiological studies that further validate 

these causal directions as well as studies that have examined BPS-variables as 

determinants of illness and health are too numerous to list here.) Further, understanding 

the relationships among these variables within the BPS-Pathways framework can provide 

guidance to health professionals to assess, address and prioritize different entry points for 

intervention as well as tailor interventions based on a patient’s vulnerability and care 

needs. Let us now consider some examples of how understanding of BPS-Pathways can 

be helpful for clinical decision-making, and when designing health promotion 

interventions.  

 The efficacy of vaccines has been found to be inconsistent across populations 

(Dowd et al., 2018; Li et al., 2015), and to overcome this issue, current research focuses 

on further developing innovative biotechnology tools (i.e., BàB pathways) that target 

host-pathogen interactions at the molecular level (Davenne and McShane, 2006). Yet, 

numerous studies not only indicate that stress, anxiety and depression compromise the 
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immune system (Bonneau et al., 2007; Kiecolt-Glaser, 2009), but also that differences in 

efficacy of vaccines appear to happen due to social determinants and psychosocial 

stressors (Dowd et al., 2018; Phillips, 2011). Therefore, this situation calls for addressing 

the PàB pathway before addressing the BàB pathway that lead to SWB (through the 

BàP pathway), i.e., addressing psychosocial stresses (at least to some threshold level, 

which needs to be determined) before administering vaccines. This issue may be relevant 

for other types of biological interventions such as surgical recovery (Mavros et al., 2011).  

  As another example of the applicability of the BPS-Pathways model, we can 

consider functional somatic syndromes (sometimes referred to as “medically unexplained 

symptoms”), which is an important component of the global burden of disease that can 

diminish an individual’s SWB (Henningsen et al., 2018). Here, patient’s complaints of 

pain, weakness, and fatigue remain unexplained by identifiable disease even after 

extensive medical assessments (Henningsen et al., 2018). These syndromes also appear to 

be associated with adverse life events, traumatic childhood experiences, and stressful 

work conditions (Afari et al., 2014; Bonvanie et al., 2017; Henningsen et al., 2018), 

which could activate the PàB pathway (as described earlier). Although psychological 

interventions are often used for managing these syndromes (Henningsen et al., 2018), 

understanding these conditions within the causal framework of the BPS-Pathways model 

provides a rational basis for addressing factors such as ruminative tendencies (before 

such mental habits translate into observable biological changes through the PàB 

pathway).     

 As mentioned earlier, social influences can motivate an individual to engage in 

health enhancing or health harming behaviors, affecting biological factors (the SàB 
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pathway mediated by psychological factors). In this regard, population-based strategies 

(the PàS pathway) that bring about changes in social norms and behaviors have the 

potential to increase SWB of the target group as well as objective physical health through 

the SàB pathway mediated by psychological factors. Indeed, research demonstrates that 

implementing interventions that alter knowledge, attitudes, and behaviors in population 

groups bring about changes in SWB (Glanz et al., 2008). As an example, a large 

longitudinal study that used messages about back pain improved population and general 

practitioner beliefs and behaviors, and reduced disability as well as workers' 

compensation costs related to back pain (Buchbinder et al., 2001). Further, when 

considering that the SàB pathway appears to be mediated by psychological factors, 

interventions that target psychological factors that are relevant to a group may have a 

higher intervention impact. For example, smoking prevention programs for adolescents 

appear to be more successful if they emphasize the immediate negative effects of 

smoking such as bad breath or unattractiveness rather than long-term effects such as 

higher mortality (Harvey and Chadi, 2016). Additionally, interventions targeting 

psychological factors can also prevent some types of negative social influences. For 

example, teaching children techniques to avoid peer pressures to engage in unhealthy 

behaviors (such as drug abuse) may prevent or reduce unhealthy social influences (Botvin 

and Griffin, 2007).   

  The BPS model is perhaps particularly relevant for the field of psychiatry, 

considering that psychiatry currently uncomfortably spans biological and psychosocial 

perspectives on mental illness (Davies and Roache, 2017). There also appear to be a 

“causality gap” in psychiatric neuroscience on how to connect neural circuit alterations in 
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the brain with patient’s subjective experience involving stories about their lives and 

struggles (Etkin, 2018). Therefore, let us explore how the BPS-Pathways model can 

inform the field of psychiatry.  

The powerful PàB pathway backed by multiple independent lines of evidence 

support psychological interventions that can bring about changes in brain structures in 

favorable directions. Psychological interventions enable individuals to disclose thoughts 

and feelings, obtain information and resources to address practical difficulties in life as 

well as gain hope for recovery. Studies indicate that such interventions are efficacious 

even for individuals with serious mental illnesses (Lewis and Lewis, 2016; Olatunji et al., 

2013; Werner, 2012). Following psychotherapy, research investigations have 

demonstrated favorable changes in objectively measurable biomarkers, epigenetic 

changes as well as favourable structural and functional changes in the brain (Boyd et al., 

2018; Feinstein and Church, 2010; Stahl, 2012). Several investigations have also 

demonstrated that reductions in patient’s psychological symptoms correlate with 

observed biological changes in the brain (Hölzel et al., 2010; Jacobs et al., 2016; 

Keshavan et al., 2017; Santarnecchi et al., 2014; Valk et al., 2017). Further, some types 

of integrative body-mind training appear to bring about measureable changes in neural 

pathways after only a few hours of training (Posner et al., 2014).  

  When a life event disrupts issues that are central to an individual’s SWB, 

rumination can result, which leads to prolonged activation of the HPA axis, as mentioned 

earlier. Neuroimaging studies have also shown that rumination differentially activate 

various subsystems of the brain, especially the Default-Mode Network (DMN) 

(Whitfield-Gabrieli and Ford, 2012). This activation has been linked to worse cognitive 
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performance as well as deficits in attention and working memory in healthy individuals 

(Whitfield-Gabrieli and Ford, 2012), and appears to be associated with several 

psychiatric conditions (Buckner et al., 2008; Whitfield-Gabrieli and Ford, 2012). Several 

studies also indicate that psychological interventions are capable of reducing rumination 

as well as reducing DMN activity (Garrison et al., 2015; Simon et al., 2017) and also that  

reductions in rumination result in significant improvements in psychiatric symptoms 

(Kaplan et al., 2018; Perestelo-Perez et al., 2017; Querstret and Cropley, 2013; van der 

Velden, 2015). 

 Even for the development of conditions like dementia, the PàB pathway may 

play a significant role, considering that large longitudinal studies show psychological 

stress and anxiety are significant risk factors for developing cognitive impairment and 

Alzheimer’s disease later in life (Bisht et al., 2018; Escher et al., 2019; Gimson et al., 

2018; Justice, 2018). Further, psychological interventions that tend to reduce stress 

appear to be beneficial for patients with dementia, capable of modifying the course of the 

disease (Larouche et al., 2015; Lima et al., 2019; Russell-Williams et al., 2018). Studies 

have also demonstrated that engaging in cognitive tasks reduce the activity of the DMN 

(Buckner et al., 2008; Raichle et al., 2001) and this may explain why engaging in 

intellectual activities appear to significantly lower the risk of dementia (Blacker and 

Weuve, 2018; Lee, 2018; Sajeev et al., 2016; Yates et al., 2016), as well as why educated 

individuals have a lower rate of dementia (Ngandu et al., 2007; Qiu et al., 2009). It is also 

interesting to note that trait mindfulness is strongly negatively correlated with rumination 

(Keng et al., 2011; Perestelo-Perez et al., 2017; Tomlinson et al., 2017) and the practice 
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of meditation is capable of reducing the DMN activity beyond the typical reductions 

observed during cognitive tasks (Garrison et al., 2015; Simon et al., 2017). 

 Considering social factors applicable to psychiatry, interventions and social 

policies aimed at improving social circumstances and building local communities as well 

as preventing abuse can be effective interventions. For example, current research 

indicates that family therapy, that reduces relative’s critical patterns of communication, is 

significantly beneficial for patients to recover from mental disorders (Cooke et al., 2014; 

Pitschel-Walz et al., 2001; Reinares et al., 2016). Further, considering that the SàB 

pathway is mediated through psychological factors, addressing psychological factors can 

be beneficial when social circumstances are difficult to change. A recent experimental 

study found that individuals’ trait mindfulness predicted less distress following a social 

rejection incident (Martelli et al., 2018). Other studies also indicate that mindfulness 

training may buffer social distress (Keng et al., 2013; Lindsay et al., 2019; Roemer et al., 

2015).  

  Another consideration of a social factor relevant to psychiatry comes from 

evidence that diagnostic labels assigned for mental health issues (based on the Diagnostic 

and Statistical Manual of Mental Disorders; American Psychiatric Association, 2013) 

may generate social stigma and disempower individuals (Cooke et al., 2014; Perkins et 

al., 2018). Here, it is conceivable this situation has the potential to activate the SàP 

pathway as well as the PàB pathway. 

 In terms of biological factors relevant for psychiatry, potential risk genes for 

mental disorders appear to number in the hundreds, but each contributes only a small 

percentage to overall risk (Bogdan et al., 2018; Border et al., 2019; Dubovsky, 2016; 
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Zubenko et al., 2018; Zwicker, 2017). Further, studies that have investigated case-control 

differences between various types of major psychiatric disorders have consistently 

observed transdiagnostic overlap across disorders (Elliott et al., 2018; Pinto et al., 2017; 

Sprooten et al., 2018). It is also interesting to note that rumination has been identified as a 

transdiagnostic process, defined as a mechanism that causally contributes to the onset, 

maintenance, or recurrence of multiple psychiatric disorders (Kaplan et al., 2018; 

Watkins, 2015). Further, even in mental disorders that may have a strong genetic 

contribution (such as autism; Sandin et al., 2017), studies indicate that psychological 

interventions reduce symptoms and also bring about changes in the structure of the brain 

that correlate with improved psychological and behavioral functioning (Stavropoulos, 

2017; Van Hecke et al., 2015; Yang et al., 2018). Additionally, early life trauma induced 

alterations in affective and stress responses have been observed to reverse through 

psychological interventions (Bethell et al., 2016; Koe et al., 2016; Ortiz and Sibinga, 

2017). Also, the benefits of psychiatric drugs may be overestimated while their toxicity is 

underestimated (Adlington, 2018; Hengartner et al., 2018; Wand, 2019).  

  As another example of the applicability of the BPS-pathways model, we can 

consider how this model can be used to address sleep disorders. During sleep, widespread 

biological and physiological changes occur throughout the body, and therefore the 

absence of sleep can have serious health consequences, adversely affecting SWB (Medic 

et al., 2017). Stressful life events, worries and anxieties along with the habit of 

rumination (that also leads to the continuous activation of the HPA axis) appear to 

significantly contribute to sleep problems (Dregan et al., 2013; Hirotsu et al., 2015; 

Santarnecchi et al., 2018). Further, worrying about the lack of sleep (known as “insomnia 
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identity”) itself has also been found to be a better predictor of poor health than sleep that 

is measured (Lichstein, 2017). All this research points to the importance of psychological 

interventions for sleep disorders. In terms of biological interventions, although sleep 

medications for a short duration maybe warranted for some patients (Limandri, 2018), 

these medications are known to have significant side effects (Limandri, 2018) that can 

adversely contribute to SWB. It is also interesting to note that there appears to be 

differences in DMN connectivity patterns associated with sleep-related problems 

(Santarnecchi et al., 2018; Tashjian et al., 2018; Ward et al., 2013). As stated earlier, 

rumination is also associated with differences in DMN connectivity patterns (Whitfield-

Gabrieli and Ford, 2012; Zhu et al., 2017) and further, psychological interventions that 

are capable of addressing sleep disorders (e.g., cognitive behavioural therapy and 

mindfulness meditation) appear to bring about measurable changes in DMN connectivity 

patterns (Simon and Engström, 2015; Taylor et al., 2013). Therefore, investigating these 

changes in terms of affected brain regions as well as the direction of change could inform 

future intervention efforts aimed at a functional recovery of patients suffering from sleep 

disorders.        

  Regarding SWB, it should be noted that all the pathways to SWB discussed thus 

far in this article focused on increasing hedonic well-being (Dambrun and Ricard, 2011; 

Wallace and Shapiro, 2006), which relates to experiencing pleasant stimuli and avoiding 

unpleasant stimuli (for example, the experience of psychological stress and the alleviation 

of stress). A very different type of well-being is eudaimonic well-being, which is 

described as a durable form of happiness that is not dependent on circumstances, and 

involve inner peace, wisdom, and contentment (Dambrun et al., 2012; Karunamuni and 
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Weerasekera, 2019; Ryan and Deci, 2001). Studies indicate that eudaimonic well-being is 

also associated with spirituality, and significantly contribute to favorable changes in 

physiological markers of health (Dambrun et al., 2012; Moons et al., 2019; Ryff, 2018) 

thereby uniquely contributing to SWB. It can also be noted here that individuals who are 

high in eudaimonic wellbeing may display greater resilience towards negative impacts of 

physical health problems and social challenges in life (Moons et al., 2019). Thus, 

spirituality can be considered to be another important PàB pathway that has the potential 

to be addressed in patient care (Park et al., 2017). [Note that spirituality as well as 

religiosity are terms that are generally considered to be challenging to uniquely define 

(Park et al., 2017; Saad et al., 2017). Nonetheless, several researchers think the 

biopsychosocial model needs to include the spiritual dimension (Park et al., 2017; Saad et 

al., 2017).]  

It should be acknowledged that various authors have developed disease specific 

models that take into account various BPS factors (Hunt et al., 2008; Pietromonaco and 

Collins, 2017; Wood et al., 2015). Although different BPS-pathways maybe more 

relevant for specific health conditions, we think the causal directions portrayed in the 

BPS-Pathways model can be helpful in conceptualizing and developing disease specific 

models. Based on the BPS-Pathways model, the influential pathways that lead to various 

aspects of SWB are SàP and BàP pathways, and as discussed, these influences can be 

impacted by psychological factors that differ among individuals (e.g., likes and dislikes, 

ruminating tendencies, aspects of eudaimonic wellbeing). For objective health outcomes, 

the influence of PàB and SàB pathways (the latter mediated by psychological factors) 

appear to be important. It would also be helpful for disease specific models to take into 
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consideration BàB, PàP and SàS pathways that are unique to a particular health 

condition.   

 

Strengths, limitations and future directions for the BPS-Pathways model  

 There have been recent publications that present relationships among 

biopsychosocial variables (Bolton and Gillett, 2019; Haslam et al., 2019). The BPS-

Pathways model improves upon these, considering that it does not give priority to any of 

the three BPS variables, but considers them as distinct ‘systems’ (which can be 

conceptually separated, defined and measured), capable of causally influencing each 

other and contributing to outcome health measures — this approach increases the 

applicability of the model and additionally avoids contentious assumptions such as the 

need to reject or promote materialist-dualist thought frameworks.  

  Another strength of the BPS-Pathways model is that it can be adopted for any 

health condition. As discussed in the article, although the two outcome variables (SWB 

and physical health) can influence each other, specifying an outcome variable maybe 

more appropriate when developing a BPS model for a given health condition. The 

interrelationships presented in the BPS-Pathways model can also be helpful to sieve 

through and organize the complex web of causal factors for a given disease condition and 

can even be utilized in simulation modeling, which are mathematical models that can be 

used to predict health outcomes. 

 The determination that a given association is causal is important since this 

information can indicate the possibility for intervention to improve health outcomes 

(Glass et al., 2013; Chiolero, 2018). If we briefly consider here epidemiological criteria 
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that are typically used to establish causality, the presence of a ‘temporal relationship’ (a 

criterion that is sometimes described as the only factor needed to establish causality 

between variables; Glass et al., 2013) is evident in all of the pathways we discussed. 

[Note: The field of epidemiology originally emerged to explain causation of epidemic 

diseases. However, epidemiological criteria are now widely applied in different fields of 

study (Tyler and Last, 1991). The updated criteria used to establish causation are: 

temporal relationship, strength of the association, dose-response relationship, replication 

of the findings, biological plausibility, consideration of alternative explanations, cessation 

of exposure, specificity of the association and consistency with other knowledge (Gordis, 

2000).] Although it is beyond the scope of this article to explore the applicability of other 

criteria in detail (and some criteria may not be directly relevant in our current context), 

criteria such as the ‘strength of the association,’ ‘dose-response relationship,’ ‘replication 

of the findings,’ and ‘cessation of exposure’ is also evident in the pathways presented.  

  One challenge in using the BPS-Pathways model can be the necessity to 

accurately classify factors into biological, psychological, and social variables for a given 

health condition. For example, in this article, we considered factors that can impact the 

physical body (such as the availability of food/water, toxic exposures, and access to 

medical care/insurance) as factors that can directly impact objective health through the 

BàB pathway and consequently influence SWB through the BàP pathway. Others, 

however, may regard these influences as ‘social factors’ that contribute perhaps to a 

direct SàB pathway. An advantage in the approach we used is that it enables one to 

understand an unfavorable social situation (such as poverty) both as material deprivation 

that can influence physical health through the BàB pathway (and then influence SWB 
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through the BàP pathway), as well as though the SàB pathway (i.e., mediated by 

psychological factors, such as feelings of deprivation or stress). Similarly, a disease like 

asthma [for which both environmental toxins prevalent in impoverished neighborhoods as 

well as psychosocial stressors appear to play a role (Wood et al., 2015)] can be 

understood through BàB pathways as well as through the PàB and SàB pathways, 

where the latter is mediated by psychological factors.  

  Although there is a substantial amount of evidence spanning many decades of 

research supporting the BPS-Pathways presented, another limitation of the model is that 

it is based on the specific BPS factors that have been investigated and reviewed by the 

articles we examined (i.e., the article did not examine every potential BPS factor that 

could influence each other). Future research could provide additional evidence supporting 

BPS causal pathways and investigate the magnitude of effect sizes of these pathways. 

These investigations can also explore different variables representing BPS factors and 

different measures of outcome variables for specific health conditions as well as for 

different stages of specific health conditions. Analyses can also be conducted to further 

understand the mediation role of psychological factors. 

 

Summary and Conclusions  

  The currently popular biopsychosocial model takes into consideration biological, 

psychological, and social factors that can contribute to health and illness. While a great 

deal of literature exists on how psychological, social, and biological factors are separately 

associated with health and illness, causal links among these factors have not been 

elucidated. In this article, we described that biological, psychological, and social factors 
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can be considered as distinct ‘systems’ that can be conceptually separated, defined, and 

measured; we also depicted how interrelationships among these factors can be 

investigated.  We employed analytical reasoning and examined research evidence to 

present an updated theoretical model: the BPS-Pathways model (Figure 2). We discussed 

all six potential pathways that can happen among biological, psychological, and social 

factors as well as how they can potentially contribute to subjective well-being and to 

objective physical health outcomes. According to this model, the influential pathways 

that lead to subjective well-being are SàP and BàP pathways, although as discussed, 

these pathways can be impacted by psychological factors that differ among individuals. 

For objective health outcomes, the PàB and SàB pathways appear to be important 

where the latter pathway is mediated by psychological factors.  

In this article, we also highlighted the significance of systematically 

understanding subjective experience, which represents an epistemologically distinct 

domain. Further, we described that the mental habit of rumination (which results in the 

continual activation of the hypothalamus-pituitary-adrenal axis) has been characterized as 

a transdiagnostic process that can causally contribute to a host of mental as well as 

physical health problems, and also that rumination is amenable to psychological 

interventions.  

The BPS-Pathways model presents an overarching framework that can have 

important implications for clinical practice as well as for research and can be useful for 

tailoring personalized medicine.   
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