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Abstract 27 

The original biopsychosocial (BPS) model by Engel, although important for challenging 28 

the biomedical model and adding psychological and social factors to the study of health, 29 

has long been criticized for being too vague and untestable. The BPS-Pathways model 30 

introduced by Karunamuni, Imayama, and Goonetilleke (2020) builds on the original 31 

model by making the model more specific and testable. The authors cite research that 32 

provides support for individual pathways between biological, psychological, and social 33 

variables that influence subjective well-being and physical health. The current 34 

commentary discusses three considerations for scientists and practitioners using the 35 

model, including 1) expanding the range of outcomes that should be considered within 36 

the model to include mental health and societal well-being, 2) considering how certain 37 

factors may fall into more than one category (biological, psychological, and/or social), 38 

and 3) considering ways that social factors may directly affect biology independent of 39 

psychological mediation. Future directions are discussed, which include considering 40 

biopsychosocial pathways across development, studying individual differences in 41 

susceptibility to specific biological, psychological, or social factors, and using rigorous 42 

methods such as randomized controlled trials and advanced statistical tools at the 43 

biological, psychological, and societal levels to test these pathways and create more 44 

effective interventions. 45 

 46 
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being 51 

 52 

Introduction 53 

The introduction of the biopsychosocial (BPS) model was revolutionary for 54 

challenging the prevailing biomedical model when Engel proposed the BPS model in the 55 

1970s (Engel, 1977). Engel originally proposed the BPS model to highlight the 56 

psychological and social factors that influence health, which were not considered in the 57 

biomedical model prominent in medicine at the time. Although the introduction of the 58 

BPS model was innovative and led to greater incorporation of social and psychological 59 

factors into medicine and health research, many have criticized the model for being too 60 

vague and untestable (Benning, 2015; Farre and Rapley, 2017; Ghaemi, 2010). As a 61 

result, an update to the BPS model outlining specific pathways linking biological, 62 

psychological, and social factors in a specific and testable manner is needed. 63 

Overview 64 

The BPS-Pathways model proposed by Karunamuni, Imayama, and Goonetilleke 65 

(Karunamuni et al., 2020) in this issue carefully examines the interrelationships among 66 

factors across 3 domains—biological, psychological, and social—to understand how 67 

these factors contribute to health and well-being. The purpose of the model is to better 68 

delineate these pathways between biological (B), psychological (P), and social (S) 69 

factors in order to make more specific and testable predictions than Engel’s original 70 

BPS model (Engel, 1977; Karunamuni et al., 2020). The authors present causal 71 

evidence, consider epidemiological criteria, and use analytical reasoning to examine 72 
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each of the pathways in the model (B P [i.e., biological factors to psychological factors 73 

pathway], B S, P S, P B, S B, S P). In the literature, there are fewer studies 74 

focusing on some pathways than others. For example, there are many experimental 75 

studies demonstrating that changes in psychological factors cause biological changes in 76 

the brain, immune system, and epigenetics. There are fewer studies examining direct 77 

biological to social changes, for example, health conditions influencing social factors 78 

such as social norms or stigma. Karunamuni et al. (2020) effectively highlight the 79 

limitations and challenges of using the BPS-Pathways model and some future directions 80 

for using the model. 81 

Biological, psychological, and social factors interact in this model to predict 82 

subjective well-being and physical health. However, subjective well-being and physical 83 

health can also influence each other as well as influence biological, psychological, and 84 

social factors in the BPS-Pathways model. Importantly, there is no set of factors 85 

(biological, psychological, or social) that has greater importance in the model than 86 

others. Rather, the strength of associations between individual factors across biological 87 

psychological, and social domains can be investigated individually. As a result, 88 

biological factors are not prioritized over psychological factors, for example. Clinicians 89 

and health practitioners can instead consider the range of biological, psychological, and 90 

social factors that may be influencing health and well-being. Based on the patient or 91 

client’s particular circumstances, there may be factors with well-researched, robust 92 

influences on health that may guide clinicians to focus on that particular factor to most 93 

effectively improve health and well-being. The BPS-Pathways model uses analytical 94 

reasoning and considers causal evidence to present links between BPS factors while 95 
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the original biopsychosocial model separately considered how biological, psychological, 96 

and social factors were associated with health. The BPS-Pathways model carefully 97 

considers subjective experiences, or psychological factors, which is particularly 98 

important for understanding individual differences in response to factors. For example, a 99 

social factor such as a surprising life event may be interpreted positively by some, 100 

resulting in positive affect and excitement, while others may react to a surprise with fear 101 

and anxiety, thus leading to different behavioral (S P pathway) and biological 102 

responses (S B pathway mediated by psychological factors, as described in the BPS-103 

Pathways model). Similarly, high levels of biological arousal may be interpreted 104 

positively by some, leading to more positive affect, but may be interpreted negatively by 105 

others as anxiety, leading to more negative affect (B P pathway). The BPS-Pathways 106 

model stresses the importance of psychological interpretations of biological, 107 

psychological, and social factors. 108 

I argue that the BPS-Pathways model answers the need for a more specific and 109 

testable model for understanding pathways between biological, psychological, and 110 

social factors. I further argue that researchers and clinicians who want to better 111 

understand and test these biological, psychological, and social pathways should 112 

consider using the BPS-Pathways model due to its improvement upon previous models 113 

in specificity, testability, and attention to how subjective experiences may change 114 

pathways in the model. The goals of this commentary are to 1) outline additional 115 

considerations for those looking to use the BPS-Pathways model in their own work, and 116 

2) to present promising future research directions while using the model. 117 

Considerations for the BPS-Pathways model 118 
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The BPS-Pathways model improves upon the main critiques of Engel’s 119 

biopsychosocial model by making the model more specific and testable and providing 120 

specific examples of BPS factors that are associated with one another. Considerations 121 

for scientists and practitioners using the model include: 1) expanding the range of 122 

outcomes that should be considered within the model beyond subjective well-being and 123 

physical health, 2) considering how certain factors may fall into more than one category 124 

(biological, psychological, and/or social), and 3) considering ways that social factors 125 

may directly affect biology independent of psychological mediation. These 126 

considerations are discussed below. 127 

First, the paper by Karunamuni and colleagues (2020) focuses on the outcome of 128 

subjective well-being, which is predicted by biological, psychological, and social factors 129 

in the model, though there is a secondary focus on physical health as an outcome in the 130 

model. Subjective well-being was chosen as the primary outcome because Engel’s 131 

model emphasizes the importance of considering an individual’s subjective experience 132 

within their life context. Subjective well-being is dynamic over time due to changing 133 

conditions. Subjective well-being incorporates mental health measures that are not 134 

typically included in physical health outcomes, though subjective well-being and 135 

physical health are typically correlated with one another (Cross et al., 2018). Subjective 136 

well-being as an outcome is situated within the psychological domain in the BPS-137 

Pathways model. Although subjective well-being is an umbrella term that incorporates 138 

aspects of mental health including negative and positive affect, life satisfaction and 139 

eudaimonic well-being, it would be informative to use the model to test aspects of 140 

mental health that do not fall under the umbrella of subjective well-being. Subjective 141 
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well-being inherently depends on one’s own self-rated assessments, which do not 142 

always align with one’s functioning. For example, some individuals with psychological 143 

disorders such as personality disorders or those experiencing a manic episode do not 144 

report any issues with affect, life satisfaction, or well-being even though they are 145 

experiencing significant disruptions in functioning (Berk et al., 2007; Hart et al., 2018). 146 

Some individuals with anorexia nervosa may be dangerously underweight yet still do not 147 

acknowledge they have a problem nor report deficits in subjective well-being 148 

(Gregertsen et al., 2017). Another example is an individual with a substance use 149 

disorder or gambling disorder who does not report that their addiction interferes with 150 

their subjective well-being yet may have significant problems with functioning (el‐151 

Guebaly et al., 2012). As a result, though subjective well-being does significantly 152 

overlap with mental health, there are aspects of mental health that are distinct from 153 

subjective well-being. I argue that the model will be useful to researchers studying 154 

psychological disorders that do not result in deficits in subjective well-being as 155 

outcomes. Considering these outcomes will broaden the clinical utility of the model, 156 

guiding researchers testing the biological and social inputs to subjective well-being, 157 

psychological functioning, and mental health. In this way, the model will be especially 158 

useful to researchers and practitioners in psychiatry, clinical psychology, and counseling 159 

psychology.  160 

Physical health is within the biological domain though it is affected by 161 

psychological and social factors. As Karunamuni and colleagues (2020) suggest, it will 162 

be important for those testing the BPS-Pathways model to break physical health down 163 

into components. For example, researchers may separately examine cardiovascular 164 
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health, nutrition status, neurological health, and dental health to consider how factors 165 

may differentially affect various aspects of physical health. For example, high perceived 166 

discrimination may be detrimental to cardiovascular health (Lockwood et al., 2018), 167 

though associations with dental health may not be as strong. Understanding how BPS 168 

pathways differentially affect various aspects of physical health, and what factors affect 169 

the strength and direction of these paths across individuals will be important to consider. 170 

Social factors such as social policies and social circumstances are considered in 171 

the model, though there are no society-level outcomes mentioned. Societal well-being 172 

(Allin, 2007), including measures such as life expectancy, rates of health problems, 173 

social welfare, gross domestic product (GDP), and rates of unemployment, poverty, and 174 

homelessness, may be influenced by biological, psychological, and social factors. 175 

Societal well-being should be considered as a social outcome for this model, though it is 176 

likely more difficult to test associations between biopsychosocial factors and societal 177 

well-being than for individuals’ subjective well-being, mental health, and physical health. 178 

Similar to physical health, different aspects of societal well-being (e.g., life expectancy, 179 

poverty, unemployment) may be differentially affected by BPS factors. For example, a 180 

country may have high life expectancy while also having a low GDP just as an individual 181 

could have good neurological health but poor cardiovascular health. It will be important 182 

to better understand these outcomes by considering the individual components that 183 

make up health and well-being. Biological, psychological, and social factors all 184 

contribute to societal well-being, and developing a completer understanding which of 185 

these pathways may lead to the largest improvements in societal well-being will be 186 

important for researchers and policymakers. Examining societal well-being as an 187 
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outcome in the social factors system will make this model useful for guiding research in 188 

sociology, economics, political science, and other social sciences where society-level 189 

factors are targeted as outcomes. As subjective and societal well-being, and physical 190 

and mental health, are intertwined, it will be fruitful to investigate factors that robustly 191 

predict all four of these outcomes so that we can target these factors in interventions to 192 

produce more favorable outcomes. Figure 1 provides an expanded model adapted from 193 

Karunamuni et al. (2020) that examines subjective and societal well-being and mental 194 

and physical health as outcomes. 195 

Second, given the complexity of human behavior and health, it is unsurprising 196 

that certain factors may be difficult to categorize as solely biological, psychological, or 197 

social. Karunamuni and colleagues (2020) list the accurate classification of factors as 198 

biological, psychological, or social as one of the challenges of using the model. Certain 199 

social factors are identified as being particularly challenging to classify. The accurate 200 

classification of BPS factors is a challenge for researchers using a BPS framework. An 201 

example of a challenging factor to categorize is behavior. Behavior is categorized as a 202 

psychological variable in the BPS-Pathways model as it is certainly heavily influenced 203 

by cognition, emotion, and other psychological factors at the individual level. However, 204 

there are strong biological and social components of behavior that make it challenging 205 

to only classify behavior as a psychological factor. For example, a reflex is a behavior 206 

that is an automatic response to a stimulus that occurs without conscious thought. In 207 

this instance, behavior can be classified as a biological factor when it occurs without 208 

conscious processing or moderation by psychological factors. In the case of addiction, 209 

strong biological impulses may override psychological factors to give rise to drug-210 
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seeking behaviors even at the risk of negative future consequences (Volkow and Li, 211 

2004). There may be different points during the stages of substance use disorders 212 

where psychological or social factors have stronger influences on behavior. At more 213 

advanced stages of the disorder, strong biological influences such as brain alterations 214 

due to long-term drug use (Gould, 2010) or compulsions (Lüscher et al., 2020) may 215 

override psychological or social influences on behavior. The BPS-Pathways model can 216 

be used guide research on substance use disorders where there are strong biological, 217 

psychological, and social influences on behavior. For example, psychological strategies 218 

or mindfulness-based interventions may be used to change cognitive, affective, and 219 

psychophysiological processes that could reduce craving for substances and produce 220 

changes in the brain that may lead to lower substance use (Garland and Howard, 221 

2018).  222 

Poverty is another complex factor that has biological, psychological, and social 223 

components, which is considered by Karunamuni and colleagues (2020) in the context 224 

of the BPS-Pathways model. Social factors include both social circumstances and 225 

sociocultural influences (Karunamuni et al., 2020), and as a result, poverty can broadly 226 

be thought of as a social factor that can influence one’s daily experiences, resources, 227 

life circumstances, neighborhood, and community. However, poverty has multiple 228 

components, and all of these components may not clearly fall into the category of a 229 

social factor. As Karunamuni and colleagues state, poverty may be understood as both 230 

material deprivation, which can affect physical health through B B pathways, and as a 231 

social circumstance that affects health through mediation by psychological factors 232 

(S P B pathway). In addition, poverty can be measured in terms of absolute poverty 233 
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or relative poverty (one’s level of poverty compared to others in the community). Greater 234 

income inequality in a society (social factor) may contribute to lower subjective 235 

socioeconomic status by individuals (psychological factor), which is one’s perception of 236 

their socioeconomic standing relative to others (Murali and Oyebode, 2004). The 237 

perception of lower socioeconomic status relative to others may lead to greater 238 

perceived stress and negative emotions (psychological factors), which can lead to 239 

deleterious mental and physical health outcomes over time (Evans and English, 2002; 240 

Evans and Kim, 2007). Subjective socioeconomic status may differ from objective 241 

measures of poverty or socioeconomic status and uniquely contribute to health (Adler et 242 

al., 2000), demonstrating the importance of considering the psychological perception of 243 

socioeconomic status as an additional component of poverty. In addition, poverty as a 244 

social circumstance may determine what type of neighborhood an individual lives in. If 245 

poverty makes an individual more likely to live in an unsafe neighborhood or a 246 

neighborhood with a lack of resources (social factors), that individual may experience 247 

negative influences on their physical health through poor nutrition, lack of exercise, or 248 

injury (biological factors). Individuals living in unsafe or low-resource neighborhoods 249 

may have greater perceptions of threat or hopelessness (psychological factors) 250 

(Bolland, 2003; Farver et al., 2000), which can in turn affect subjective well-being, 251 

mental health, and physical health.  252 

Additionally, the factors of sex and gender are closely intertwined (Hyde et al., 253 

2019) and can have biological, psychological, and social meaning. Sex may have 254 

important implications for biological and brain development (McEwen and Milner, 2017). 255 

Gender may be thought of as a psychological construct as it includes an individual’s 256 
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gender identity, though there are biological inputs to gender identity (Polderman et al., 257 

2018) and social implications if others interact with an individual in a gender-dependent 258 

manner (Dedovic et al., 2009; Fagot et al., 2012). As a result, scientists and 259 

practitioners using the BPS-Pathways model will have to consider whether factors fit 260 

neatly within one category or if the factor may fit within multiple categories. These 261 

considerations do not invalidate the model. Instead, the classification of factors should 262 

be carefully thought through when using this interdisciplinary model to plan future 263 

studies, analyses, and interventions in order to properly consider all BPS pathways that 264 

may be affecting outcomes. 265 

Third, Karunamuni and colleagues (2020) assume that social factors (e.g., life 266 

events, social circumstances) are largely—but not solely—mediated through 267 

psychological factors such as perceived stress or negative affect. However, when 268 

designing research studies or public policies, researchers and policymakers must 269 

consider the direct pathways by which social factors might impact biological factors, 270 

such as living in a social environment or neighborhood where one is exposed to toxins 271 

that directly affect the brain (direct S  B path), which does not require psychological 272 

factors such as cognitive appraisal to operate. A recent example is the Flint water crisis 273 

where families in Flint, Michigan have been affected by high lead levels in the water for 274 

the past several years, which is associated with higher blood lead levels in children 275 

(Hanna-Attisha et al., 2016), a known predictor of cognitive and behavioral problems 276 

(Kordas, 2010). In this instance, the social environment—living in neighborhoods with 277 

high lead levels, which are typically more socioeconomically disadvantaged (Hanna-278 

Attisha et al., 2016)—directly affects biology without a psychological mediator. A social 279 
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policy that could theoretically be implemented to reduce lead in water in a community is 280 

an example of a social factor that would directly affect a biological factor (lead levels in 281 

the body) without needing to affect psychological processes to produce change. It is still 282 

possible that the social policy may change psychological factors that further influence 283 

biology through an indirect pathway, but it is important to acknowledge both the direct 284 

and indirect pathways by which social factors influence biology. Likewise, living in 285 

certain neighborhoods may affect access to food (e.g., food deserts), which then directly 286 

affect nutrition, brain development, and health. Social factors such as neighborhood 287 

location and prevalence of community violence may also directly impact whether an 288 

individual is injured (a biological factor), which is another way that social factors may 289 

directly impact biology. Although individuals across the SES gradient can experience 290 

injury or toxic exposures, individuals in low SES neighborhoods are the most likely to 291 

experience these biological factors (Evans, 2004). Psychological mediators such as 292 

cognitive interpretations of threat, deprivation, or unpredictability from living in low-293 

resource neighborhoods may lead to higher levels of stress, which could also affect 294 

biology, so there are likely both direct and indirect pathways by which social factors 295 

affect biology.  296 

As Karunamuni et al. (2020) suggest, it will also be important to understand 297 

placebo and nocebo effects that may change the effects of a factor. An example of a 298 

nocebo is knowing one has been exposed to a toxin versus not knowing. Similarly, an 299 

example of a placebo is receiving an intervention to mitigate exposure to a toxin while 300 

being told it is an effective intervention versus receiving an intervention but being given 301 

no information on its effectiveness to better understand P B pathways. Expectations 302 
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about side effects of a toxin or of better outcomes following successful mitigation of a 303 

toxin could change cognitive, affective, and neurobiological pathways, which then 304 

influence outcomes (e.g., Webster et al., 2016). Comparing outcomes across placebo 305 

and nocebo conditions will allow us to better understand S B, P B, and S P B 306 

effects. Future research should test what portion of social influences on biology 307 

operates directly or indirectly through psychological factors in order to understand which 308 

factors are most important to change in the context of interventions. 309 

Future directions 310 

 Karunamuni and colleagues (2020) reviewed causal evidence to support direct 311 

associations between BPS factors in the model, though future research using 312 

experimental or randomized controlled trial (RCT) designs to test paths in this model are 313 

needed. Conducting experimental research is often more difficult in humans than in 314 

animals and introduces unique ethical considerations that can prevent experimentation. 315 

As a result, correlational studies are often used for research in humans. Some of these 316 

correlational studies are longitudinal, allowing us to test directionality of paths over time. 317 

A growing number of these studies are in large, nationally representative cohorts 318 

followed over years that measure biological, psychological, and social factors. Two 319 

examples of such cohorts, each of which have publicly available data, are the National 320 

Longitudinal Study of Adolescent to Adult Health (Harris, 2013) and the Fragile Families 321 

and Child Wellbeing Study (Reichman et al., 2001). However, the strongest evidence for 322 

causal effects require large RCTs, which are notoriously difficult to conduct and often 323 

introduce special ethical concerns. RCTs allow us to isolate factors that may cause 324 

changes in BPS pathways over time. It is important to note that not all variables can be 325 
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experimentally manipulated in humans (e.g., death of a loved one, maltreatment), and 326 

as a result, rigorous non-experimental study designs are needed to isolate the impact of 327 

the BPS factor of interest. Two examples of ongoing projects using RCT designs in 328 

humans to test causal BPS pathways (e.g., S B, S P, P B, S P B) are 1) a 329 

poverty reduction RCT in families with young children to test whether changing 330 

socioeconomic factors improves child brain, biological, and psychological development 331 

(S B and S P pathways) (Noble, 2017; Rojas et al., 2020), and 2) a RCT testing 332 

whether reducing prenatal maternal depression improves infant mental health and brain 333 

development (P B and P P pathways) (Davis et al., 2018). In the first example of the 334 

unconditional cash transfer RCT for low-income mothers, researchers can test whether 335 

increasing family socioeconomic status through cash transfers improves childhood 336 

cognitive function (S P), leads to more optimal brain development (S B), and 337 

improves physical health (S B). Due to the longitudinal nature of the work, researchers 338 

will also be able to test whether these effects operate through reducing maternal 339 

financial stress (S P), improving the quality of maternal caregiving behaviors (S P), 340 

improving child nutrition (S B), increasing access to healthcare (S S), or reducing 341 

toxin exposure by improving living conditions (S B). In the second example of the 342 

prenatal maternal depression RCT, researchers can test how reducing prenatal 343 

maternal depressive symptoms improves child cognition and emotionality (P P), leads 344 

to more optimal brain development (P B), and improves offspring physical health 345 

(P B). Researchers can test whether reducing prenatal maternal depressive symptoms 346 

improves child outcomes through improving the prenatal environment (P B) or through 347 
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improving maternal caregiving behaviors due to continued reductions in postnatal 348 

depressive symptoms (P P).  349 

More research using rigorous designs will allow us to test the BPS model and 350 

test causality between biological, psychological, and social factors in humans. To 351 

understand how social factors influence psychological and biological factors, these tests 352 

should involve removing factors hypothesized to cause harm or adding factors 353 

hypothesized to improve health. This rigorous evidence is likely to have the biggest 354 

impact on policy and interventions by experimentally manipulating biological, 355 

psychological, and social factors in humans to improve health. For example, finding that 356 

a simple poverty reduction RCT positively impacts child development in a cost-effective 357 

manner (Noble, 2017) will provide some of the strongest evidence to date that 358 

improving social factors (e.g., socioeconomic status) leads to positive changes in 359 

psychological and biological factors. These designs will also allow for testing the 360 

strength of specific pathways to compare which mediating factors may have greater 361 

influence on health and well-being. Results from these studies can be used to guide 362 

interventions by identifying BPS factors and both direct and indirect BPS pathways that 363 

can be targeted in interventions to create the most positive change. These studies will 364 

also be helpful in ruling out alternative explanations for outcomes and identifying who 365 

may be most likely to benefit from interventions. Thus, studies with RCT designs should 366 

be used to test the BPS-Pathways model to better understand the pathways by which 367 

BPS factors influence health and well-being, and produce policy-relevant research 368 

findings.  369 
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Longitudinal structural equation modeling (SEM) is another method that should 370 

be used to assess pathways from BPS predictors to mediators and to outcome 371 

variables over time while controlling for potential confounding variables. Another 372 

promising option is to combine RCT and SEM methodology by using longitudinal SEM 373 

to examine changes in BPS pathways following an RCT to allow us to understand both 374 

causality and the direction of BPS pathways over time. Other favorable options for 375 

testing the BPS-Pathways model include simulation modeling and N-of-1 trials for 376 

understanding health and behavior of individuals (Vieira et al., 2017). Different scientific 377 

fields use differing methods depending on their research questions and various 378 

constraints, such as the impossibility of using RCTs to manipulate certain factors, 379 

including abuse, divorce, or other life events. These considerations are important when 380 

evaluating specific BPS pathways. 381 

Individual differences in susceptibility to specific biological, psychological, or 382 

social factors must also be considered (Boyce and Ellis, 2005; Ellis et al., 2011). 383 

Individual differences could arise from a number of genetic, psychological, or social 384 

factors. Further, interactions between factors may influence the strength of paths in the 385 

model, so it is important to look beyond main effects. Karunamuni et al. (2020) discuss 386 

the moderation of BPS pathways by psychological factors including subjective 387 

experience and an individual’s likes and dislikes, which is an important consideration. 388 

Moderation of BPS pathways by both biological and social factors should also be 389 

assessed. For example, recent evidence suggests that being born small for gestational 390 

age (biological factor), typically thought of as a developmental vulnerability, predicts 391 

greater susceptibility to differences in maternal sensitivity (Nichols et al., 2020). Infants 392 
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born small for gestational age attain lower wealth by age 26 years compared to their 393 

appropriate for gestational age peers if they are exposed to low maternal sensitivity. 394 

However, small for gestational age children attain higher wealth than their appropriate 395 

for gestational age peers if they are exposed to high maternal sensitivity (Nichols et al., 396 

2020). Similarly, increasing evidence suggests that individual differences in 397 

neurobiological sensitivity to social context are important factors predicting 398 

psychopathology and well-being in adolescents (Guyer, 2020). Brain structure and 399 

function may be important biological moderators of social context when predicting 400 

psychological outcomes across development (Guyer, 2020), which must be considered 401 

in BPS models. Examining only main effects of social contexts or the quality of social 402 

interactions may lead to incorrect assumptions about the effect sizes of these variables 403 

on our outcomes of interest as a number of biological factors may be moderating these 404 

associations. Thus, carefully examining biological and social moderators of BPS 405 

pathways will lead to more precise estimates of effect sizes and a better understanding 406 

of risk and resilience. 407 

Future research using the BPS-Pathways model should consider how the 408 

strength of associations between BPS factors may change across development. For 409 

example, the role of parents or caregivers likely has different implications for 410 

psychological and biological development in infancy than in adulthood, when other 411 

social partners may gain in importance for affecting psychological or biological factors. 412 

Sensitive periods of development during which BPS factors may have a larger impact 413 

on each other—and on health and well-being—than at other times in development 414 

should also be considered using the model. For example, the role of nutrition status in 415 
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predicting lifelong psychological well-being and neurodevelopment is strongest in the 416 

prenatal and early postnatal periods when the brain is rapidly developing compared to 417 

adulthood when much of brain development is complete (Doom and Georgieff, 2016). 418 

Of course, experimental work in children is even more challenging than in adults due to 419 

greater ethical concerns, which will make some of the pathways more difficult to test 420 

across development. Considering the role of development in the BPS-Pathways model 421 

will lead to more precise estimates about the strength and direction of associations over 422 

time. This developmental specificity will also inform the timing and type of interventions 423 

that should be implemented to improve health and well-being. 424 

Conclusions 425 

Understanding how biological, psychological, and social factors interact across 426 

development to influence health and well-being is crucial for creating effective 427 

interventions that improve functioning across multiple outcomes. The BPS-Pathways 428 

model effectively translates Engel’s biopsychosocial model into a model that is more 429 

specific, testable, and provides scientific evidence for each of the pathways in the 430 

model. Future research using advanced statistical methods and rigorous research 431 

designs, including experimentally manipulating biological, psychological, and social 432 

factors and measuring changes in mental and physical health, subjective well-being, 433 

and societal well-being will be integral for testing this model, informing interventions, 434 

and producing policy-relevant results.  435 

Research connecting the social sciences and medicine has been greatly 436 

influenced by Engel’s biopsychosocial model in the past 40 years despite its limitations. 437 

The BPS-Pathways model improves upon the foundations of the biopsychosocial model 438 
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by creating a broad yet testable framework for analyzing associations between 439 

biological, psychological, and social factors that influence health and well-being. 440 

Although we must consider where complex factors like poverty, behavior, sex, and 441 

gender fit into the model, how factors may interact to predict health and well-being, and 442 

how paths may change across development, the BPS-Pathways model improves upon 443 

the original biopsychosocial model by making it more specific and ultimately testable. 444 

Researchers will benefit by using the model to plan future studies and interventions and 445 

to guide analyses of existing data. As a result, researchers studying interactions 446 

between BPS factors and practitioners working with patients and clients will benefit from 447 

using this framework to guide future research and practice. 448 
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 573 

Figure 1. The BPS-Pathways model expanded to outcomes in the biological (physical 574 

health), psychological (mental health), and social domains (societal well-being). 575 

Biological, psychological, and social factors may interact to influence each of these 576 

outcomes. Adapted from Karunamuni, Imayama, and Goonetilleke (2020). 577 


