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Current health care systems do not sufficiently address contributors, also known as modifiable behavior factors, to severe mental illnesses (SMI). Instead treatment is focused on decreasing symptom-experience rather than reducing the detrimental effect of biological predisposition and behavioral influences on illness. Health care services and patients alike call for a more comprehensive, individual approach to mental health care, especially for people with SMI. A Syndemics framework has been previously used to identify ecological and social contributors to an HIV epidemic in the 1990s, and the same framework is transferable to mental health research to identify the relationship between contributing factors and the outcomes of SMI. Using this approach, a holistic insight into mental illness experience could inform more effective health care strategies that lessen the burden of disease on people with SMI. In this review, the components of a Syndemic framework, the scientific contributions to the topic so far, and the possible future of mental health research under the implementation of a Syndemic framework approach are examined.
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1. Introduction

The term “Syndemic” has begun to be used to describe synergistic interactions between two or more co-occurring epidemics. It is most commonly used to provide a conceptual framework to understand the multiple causes and consequences of communicable and non-communicable diseases in a socioeconomic context, but has not yet been applied in the context of severe mental illnesses like bipolar disorder, psychosis spectrum disorder, and severe depression. Here we provide an overview of the theory of Syndemics and explore how this might be applied to understand and respond to the most severe forms of mental ill-health, where profound health inequalities and a complex interplay of environmental, behavioral and psychological drivers influence an individual’s health.

The frailty of healthcare systems and their ability to respond to increased demand and widening health inequalities is not a novel problem (1–3). Primary care physicians experience an increase in healthcare seekers, and secondary care facilities (hospitals, psychological wellbeing services) and tertiary care providers (crisis resolution teams) are under a lot of stress to provide resources and allocate help to the increase in demand (3). Because of this, the general population and health care professionals reported suffering from mental ill-health, with an increased incidence of burn-out, mood and anxiety related symptoms and overall greater need for mental health care (4, 5). Mental ill-health is severely detrimental to an individuals’ quality of life, and people with severe mental illnesses (SMIs) like schizophrenia, bipolar disorder, or severe forms of major depressive disorder (MDD) often report a decline in their overall wellbeing and feeling less control over modifiable health behaviors.

People with an SMI suffer from psychological problems that greatly interfere with their ability to engage in functional and occupational activities (6), and frequently report poor physical health and one or more additional, co-occurring illness diagnoses of physical or psychological origin (7). Rates of health risk behaviors, such as smoking, poor diet and low levels of physical activity are very common. Many of these are potentially modifiable. Modifiable health behaviors are often not a choice but the restricted result of the socio-psychological, physical, or environmental impact of living with an SMI or the treatment for it (8). The National Institute of Mental Health defines SMI as non-organic psychosis, marked by a prolonged duration of hospitalization or treatment and atypical social behaviors, impaired work and non-work situations, and an inability to act upon their basic needs (9). No standard definition of SMI in research or in clinical practice exists; many different and equally valid definitions of what constitutes SMI are used, and the general overlap describes severe mental illnesses as any psychiatric diagnosis with symptoms occurring and interfering with daily (healthy) life for at least two years (10). In this paper, we define SMI as schizophrenic spectrum disorder, bipolar and related disorders (Bipolar 1, Bipolar 2, and cyclothymia), and severe MDD.

People with SMI suffer from an increase of symptoms and illness severity when left untreated, especially over longer periods of time (11). To prevent long waiting times for individuals with SMI during which symptoms aggravate to a level that people qualify for emergency care, it is necessary to work on providing more efficient mental health care at both primary and secondary care levels. However, to provide new and efficient care measures it’s essential to know which factors in individuals’ lives contribute to SMI or exacerbate symptoms. Previous research into contributors to SMI has focused on singular contributors to the illnesses (12, 13), and neglected the reality that individuals live complicated lives and have to deal with multiple possible contributing factors to their (mental) health, which can exacerbate or alleviate each other. In the modern world, there is rarely only one aspect of a person’s life that contributes to their mental or overall health, more often it’s an accumulation of different factors from different parts of their lives that either add to or lessen an individual’s (mental) health state. Medical anthropologist Merrill Singer first described this phenomenon of co-occurring and interrelated illness symptoms in epidemics as a Syndemic.



2. What are Syndemics

The term Syndemic and the underlying theory was first proposed by medical anthropologist Merrill Singer in 1992 (14, 15) to describe the synergistic (interacting, resulting in an enhanced combined effect) interactions between two or more co-occurring diseases or epidemics. The stress of experiencing these co-occurring detrimental contributors can then lead to excess burden of disease experience (16). Synergistic interactions were first introduced to describe the interaction of simultaneously occurring diseases and disease factors and the promoting factors within an individual’s social environment which enhanced the negative effects of disease interaction around the HIV epidemic in drug users in the late 1990s (14). Singer also introduced the notion of “Syndemic vulnerability” to describes the extent to which individual experiences affect co-occurring social and health problems, morbidity and mortality because of the specific eco-psychosocial context of the individual. Syndemic interactions are co-occurring social and health conditions which exacerbate health condition, and includes social-psychological, social-biological, and psychological-biological interactions. By applying the Syndemic approach, pathways can be identified through which certain diseases tend to cluster together. It takes geographical, social, and environmental factors of the co-occurring health conditions into account (17–20). The Framework of Syndemics aims to distribute highly effective strategies that demonstrate how social, political, ecological, and behavioral factors contribute to and increase structural vulnerabilities which lead to adverse disease interaction: a Syndemic (21).



3. Syndemic contributors to mental and physical illness in literature

While Syndemics research originated in medical anthropology (22), it has since made its way into a variety of sub-disciplines in research, such as environmental research (23) and health policy research (24). A socio-ecological Syndemic contributor has been identified in socio-economic status (SES) in childhood asthma in North American schools (12, 13). Further evidence supports a relationship between developing childhood asthma and childhood exposure to neighborhood violence, another environmental and traumatic factor enabled by environmental, political, and economic factors (25). A significant connection between Black, Asian and Minority Ethnic (BAME) group-status and personal health and/or vulnerability has been found to contribute to negative health outcomes, as well as other Syndemic vulnerability factors, poverty and discrimination (26), which can lead to poor treatment adherence and increasing drug-resistance in diseases, a dangerous phenomenon referred to as antibiotic resistance (27). Current research lacks insight of bio-eco-geosocial illness interaction, which is vital to develop more effective treatment and prevention strategies in health care. As many physical illnesses co-occur with mental illnesses either as a direct consequence or sequentially, it becomes increasingly important to determine Syndemics within mental and physical health care.

Past research on Syndemics has mainly focused on social contributors to physical health in people with HIV, but researchers recently started exploring the potential of Syndemic contributors to mental health. Stress, poverty, discrimination, and other forms of social adversity are the primary route through which social factors have been found to contribute to negative mental health outcomes (28–30). Evidence linked mechanisms at the biological and cellular level are linked to levels of stress, impaired immune system functions, and illness development (31), which has been demonstrated to result in psychoneuroimmunology in individuals (32). Experiencing social stigma can lead to psychological stress in the individual, and evidence for a link between both positive and negative social relationships and mental health status has been published (16). Substantial evidence shows that caregivers of children with developmental disabilities are more susceptible to developing anxiety, depression, and a range of physical symptoms and illnesses (33). High levels of stress were found to be a likely mediator in this Syndemic model (34). A Syndemic model of a cumulative effect of psychiatric morbidity, substance misuse, violence, and poor physical health contributing to reduced life expectancy showed that multiple socioeconomic, political, genetic, and environmental factors increase susceptibility to several life threatening physical illnesses (35). Mental disorders have been shown to lead to a higher prevalence of high-risk behaviors, reduced self-care behaviors, and a decrease in help-seeking (36, 37). An amalgamation of detrimental behaviors increases the risk of developing both communicable and non-communicable physical illnesses, which demonstrates a Syndemic model of violence, psychiatric morbidity, substance abuse, and behavioral/biological physical health risks.

Two pathways explain the theory behind how these Syndemic factors could contribute to an increased chance of premature death (35); one way could be via chronic or acute increased exposure to suicidal ideation, substance abuse, and poor access to healthcare, which generates mental and physical stress. Another way could be via early childhood or young adulthood precursors of more severe physical conditions that result in mortality, like learned detrimental health behaviors, a lack of exercise or poor diet, violence-related trauma, or learned helplessness. Furthermore, a Syndemic model of the influence of felt social isolation and neighborhood characteristics on people with psychosis has been demonstrated (38).

A recent acceleration of interest in factors that could influence mental health has shed more light on the effect of exposure to nature and air pollution exposure on the development of psychopathology. Exposure to ambient air pollution (toxic and harmful emissions by industry, household, and road traffic) has been found to predict individual risk of developing adolescent MDD in the UK and Brazil via systemic inflammation and stress in the body (23). There is furthermore evidence for a significant link between exposure to air pollution early in life and the development of psychopathology (39–41). Outdoor air pollution has been associated with negative outcomes such as adverse changes in the cardiovascular and respiratory systems and harm to the central nervous system (CNS), which has been linked to diverse CNS damage like chronic neuroinflammation, glial-cell dysregulation, vascular damage in global brain structure integrity, and neuron proliferation in children (42–44). This is hypothesized to lead to a decrease in emotional control, difficulties with inhibition, and regulating behavioral and cognitive emotional responses in situations. Living in urban settings has also been associated with adolescent psychotic experiences, and air pollution has explained 60% of that association, with noise pollution being another significant contributor (45). Air pollutants seem to have potent oxidative effects on proteins and lipids affecting the development of the nasal epithelium and blood-brain barrier, and can lead to neuroinflammation and neurodegeneration in the brain regions of the frontal cortex and olfactory bulb (45). This in turn has been found to increase the risk of experiencing psychotic episodes (46) and developing progressive neuronal death, often found in Alzheimer’s and other neurodegenerative diseases (47). Noise pollution has been linked to subclinical psychotic phenomena, moderated by sleep disturbances, stress, and cognitive developmental issues in children and adolescents (45). MDD, psychotic phenomena, and complications from neuroinflammation can all contribute to the development of SMIs, which were found to often be preceded by cognitive development, anxiety, sleep disturbances, affective liability, and/or basic as well as psychotic-like experiences (48). Severe mental illness is known to vary per individual as per their genetic susceptibility, which is supported by the finding that one in three children of parents with SMI are found to develop an MDD or other SMI by young adulthood (49).

While these papers together indirectly demonstrate the possible existence of a Syndemic interaction between socio-geological factors of mental health and physical health, the root causes and pathway developments that exacerbate illness development in individuals is still unclear. There is ample scientific evidence in literature demonstrating that geo-environmental determinants (noise and air pollution) can influence neuronal development and increase the likelihood of developing both physical illness and SMIs. The evidence for multiple specific contributors can arguably be considered evidence for the existence of a Syndemic model of mental and physical health. However, these factors have not yet been investigated in how they Syndemically contribute to the development of SMI and each other, proving a gap in scientific literature. It is vital for future health care efficiency to investigate these specific contributors and their Syndemic effect on SMI development. Furthermore, it is important to investigate the weight and direction of Syndemic contributors in mental illness so health care systems can adequately address these factors in prevention and treatment strategies. The picture of a wide, network-model of mental, physical, and neurocognitive health, as well as environmental determinants all Syndemically interacting and co-occurring presents itself, and future research around determinants of SMI needs to use a Syndemic framework approach to effectively improve the health care people with SMI need to receive.



4. Analyzing Syndemics theory in research

Literature around Syndemics has not only struggled to clearly identify a Syndemic in research and research questions, but has recently questioned the common statistical methods used to analyze contributing variables. The methodological issue within Syndemic research that to analyze the impact of Syndemic interactions, researchers have mainly used either regression analyses or ethnographic approaches to show relationships between Syndemic co-factors. Ethnographic analysis methods, usually of a qualitative nature, investigate the interaction between Syndemic contributors (24). While these analysis methods provide insight to social context-specific trends and the possible effects of policies and programs within a Syndemic framework approach to models of ill-health, a call for more nuanced analysis methods to investigate the co-existence of and interaction between drivers of health and disease has been made (24, 50).Using regression analysis methods for Syndemic models has been criticized for reducing the weight of the results, because regression analyses with an additive Syndemic (co-)factor does not consider the individual contributing weight of influence in a model as complex as one depicting an eco-psychosocial Syndemic (51–54). Sum scores are mainly a demonstration of the cumulative effect of multiple psychosocial and structural adversities, and neglect the interactive Syndemic element of co-morbidities which exacerbate health outcomes. Some papers have implemented higher level modeling techniques like structural equation modeling or frequencies and descriptives evaluations to provide statistical evidence of synergistic relations between the contributing factors on a health outcome variable (24). Another analysis method previously used in Syndemic framework investigations is the synergy factor (SF) analysis; in SF analysis, binary interactions are investigated for significance and size in case-control studies and meta-analyses, and odds ratios as well as the synergy factor is calculated using logistic regression models based upon these interactions (50).Using social network analysis demonstrated that the number of included Syndemic risk factors both increased the additive component of physical health outcomes, as well as synergistically increasing it (55). The use of disease maps can increase understanding Syndemic interactions between contributors and demonstrate how these are influenced by political decisions within community contexts (56). However, using disease maps to analyze Syndemic interactions requires additional contextual analysis and interpreting the origin and size of the dataset. More guidelines need to be given with regards to where to collect data for representative Syndemic research, whether it is sufficient in size, and how potential Syndemic relationships can be extracted, if it is to be used as a standard for evaluating Syndemic frameworks (24). To explain underlying biological and statistical pathways in illness development, a network model of interconnected medical and social contributors to health disparities in the population has been suggested (57). A call for Syndemic models to facilitate integration of the findings into health care by improving the methods of analyses conducted in current research has been made (54). Expanding analyses methods to include both individual and population levels in a multilevel analytical approach, and thereby researching distal Syndemic contributors, could lead to discovering more impactful and efficient interventions and preventive measures to improve overall health in vulnerable populations (52). To analyze multiple level data, structural equation modeling (50, 58), multivariate multilevel regression models (59), or multilevel logistic modeling (60) analyses can be conducted.

In sum, little evidence has been found about how contributing factors in Syndemic models actually exercise their effects, because the way to analyze data has been inconsistent. Other than evidence for there being an interaction between independent factors which all contribute to the outcome, no currently published research has investigated how these interactions take place. Furthermore, research regarding biopsychological interactions has so far focused on investigating the mediating or moderating roles of singular factors, not synergistic relationships. Earlier research fails to position the many contributing factors to SMI and physical illnesses within the bigger sociobiological and socio-economic picture in communities, and therefore only captured part of the disease picture. This can be attributed to there not being standardized analysis methods or guideline for Syndemic framework research. And while researchers generally call for further exploration of the relationships within these models to aid the development of a better and more efficient health care system, very little research has actually been published to do just that. Interacting, Syndemic contributors to physical illness and SMI are more commonly investigated on their own and not in how their interactions with each other influence the development of SMIs. The need for an integrative approach to analyzing all Syndemic contributors within a Syndemic framework is evident.



5. How might mental health care and policy embrace a Syndemic Framework?

It becomes clear therefore that Syndemics research, when correctly applied to investigating the relationship between factors and outcomes, could make a significant contribution to modern health care structures. From the beginning of Syndemic research, the need for better assessments of Syndemic contributors within the public health system and social communities has been stressed (16). Both sectors need to better monitor proven factors that contribute to physical ill-health or illness clusters, and enforce early medical and public health responses in the face of Syndemically interacting health epidemics more strongly. Doing so would lead to a more integrated approach to health care on a community-level by improving contributors and lessening their detrimental impact on mental health at an early stage of illness development. A Syndemic framework approach could provide health care systems with the necessary help to implement findings toward patient-care at a preventive stage rather than an interventional stage, which could decrease the need for urgent mental health care.

People with an SMI experience a significant health and mortality gap (61), the implementation of a Syndemic framework could aid in developing health care strategies to reduce this gap. Three ways in which implementing a Syndemics framework could advance public health, medicine and human rights have been stated (62): First, Syndemic knowledge provides information which makes interventions on policy and clinical levels more efficient. Second, a Syndemic framework could improve general understanding of the specific factors that make some communities more vulnerable to lower social and biological wellbeing. And third, implementing a Syndemic construct could fuel strategies for recognizing which socio-political-ecological factors create and perpetuate structural vulnerabilities that facilitate Syndemic exacerbation and emergence. As of now, health care systems can only address contributors to SMI one by one even if multiple contributors are known to interact and even exacerbate each other.

By placing more focus on early prevention and intervention strategies in general communities, specific primary and secondary (mental) health care interventions could be developed to decrease the severity of symptoms in (severe) mental illness, and less people would suffer from the long waitlists and delayed treatment availability. Health care has become increasingly hard to access due to extensive waiting lists, exacerbated by overworked personnel and staff (2). The high workload and pressure on (mental) health care staff has intensified over the past 20 years, seeing a steep increase in emergency and urgent care requests for psychiatrists and mental health services (5). Unsurprisingly, health care staffs also suffer from burn-out-related symptoms, mood and anxiety illnesses, and even post-traumatic stress disorders (PTSD) in a significant number (3). The bandwidth of (mental) health care services and staff seems even more deflated and depleted as a natural consequence of the increase in workload. The health care sector has reported shortages globally (1). This constant shortage of staff increases stress and pressure on individual and communal health carers in charge of the wellbeing of help-seekers. Expanding the amount of health care roles in different levels of prevention and intervention could decrease the stress and responsibility put on one single role within the sector, and create for a broader range of health care provision, an increase in appeal to work in the sector, and a better overall understanding of what contributes to health for the general population. For example, the integration of community health (social) workers to improve patients’ adherence to treatment even when faced with structural vulnerabilities and a lack of self-motivation could eventually lead to a stronger, more accessible, and more affordable health care system for vulnerable communities (62, 63). Public health community nurses could also take interconnected social and medical factors that influence health disparities within the specific neighborhoods into consideration, and contributors to epidemics (and finally, Syndemics) would be more likely to be caught and treated early on (57). Health nurses could counteract contributing factors of a Syndemic in primary prevention (applying information about Syndemic components), secondary prevention (acknowledging and addressing detrimental factors), and tertiary prevention strategies (community correction programs, community mental health programs (57). To do so, Syndemic components to (severe mental) illnesses and illness development and maintenance need to be identified in a collective context.

In conclusion, implementing a Syndemic framework could have a great impact on clinical health care both for prevention and intervention measures, because Syndemically informed interventions address the roots of inequalities in patient care. Syndemically informed interventions could strengthen and improve prevention strategies by incorporating the full scope of complex contexts in which Syndemic vulnerabilities occur holistically. Furthermore, the implementation of a Syndemic framework in (mental) health care would lead to the creation of more health care roles at differing levels of prevention/intervention, which would decrease the pressure and workload put on health care workers. More Syndemic research into contributors to SMI is therefore needed to improve the current health care system and approach.



6. The future of Syndemic research in mental health

As the research discussed in this manuscript has suggested, implementing Syndemic theory and frameworks into current health care treatment could significantly impact mental and physical wellbeing in disadvantaged communities and individuals who experience the effect of detrimental contributors to their overall wellbeing. Based on previously published literature on individual contributors to mental illness, we developed a model of the factors that contribute to SMI development and maintenance (Figure 1). This model demonstrates the multilevel influence of contributors to SMI in individuals, and the nuancing trajectory from broad, common outside influences to specific modifiable health behaviors that affect the development and maintenance of (severe) mental illness. Individuals aren’t born with fully developed SMI, there is a gradual increase in symptoms and decline in wellbeing (64). Early screening and intervention, which often also include a lower threshold to both request and follow health care help plans, would decrease the amount of people requiring urgent help long-term. But specific Syndemic contributors to SMIs need to be investigated to give an applicable, holistic picture of what these screenings and interventions could look like.
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FIGURE 1
Syndemic Framework to SMI Development and Maintenance. The figure shows the inward trajectory of how influential layers of habits and modifiable behaviors can contribute to the course of an SMI in individuals. Broader environmental factors influence social factors, which in turn influence common behaviors. The more individual contributors of biological factors, neurocognitive health, SES/Ethnicity status, and stressors, influenced also by the greater factors encircling them, lead to a more nuanced and person-specific picture of SMI development and maintenance, and in turn influence specific modifiable behaviors with a direct impact on an individual’s SMI.


In addition to the environmental and sociobiological factors discussed earlier on, modifiable health behaviors and behavior changes could have a synergistic effect on the development of SMIs, as they have already been proven to have an effect on the development of SMIs individually or in mediation/moderation models. In mental health care, treatment adherence is often facilitated or impeded by self-motivation (63), self-efficacy and personal resilience. Personal resilience, which refers to an individual’s ability to bounce back from exposure to severe risk or distress, has been shown to lead to a more stable state of mind, better mental health, and increased tenacity to overcome obstacles, but generally becomes depleted with repeated exposure to negative circumstances and influencing factors (65–67). Many factors have been established to contribute to personal resilience, for example experienced loneliness (68), levels of physical activity (69), felt social support (70), and perceived in-group belonging (71). Early community interventions based on Syndemic knowledge and aimed toward improving individual and group resilience could provide people with the necessary skills and knowledge to improve and maintain good resilience and therefore better mental health and overall wellbeing. Future research into Syndemic contributors to SMIs needs to take personal resilience into account and investigate its potential role in a Syndemically framed health care system.

The effect of low physical activity on physical and mental health has been demonstrated, and low physical activity levels have been associated with the development and maintenance of several SMIs (72, 73). However, levels of physical activity have not yet been included in a Syndemic model approach to SMIs in the population, and therefore not all its Syndemic effects in the bigger picture of illness development have been established. The exact pathways in with physical activity Syndemically affects SMI development need to be investigated in future research.

Likewise, smoking behavior can partly explain the mortality rate in people with schizophrenia, and overall worsen symptom experience for people with SMI (74). Research shows that an increase in smoking behavior is related to an increase in negative symptom experience (75), but smoking behavior also influences other modifiable behaviors like physical activity levels, and sociobiological processes (76). The effect of smoking behavior in a Syndemic model of SMI development and modifiable health behaviors has not yet been investigated, but as there is a reciprocal influence between this health behavior and others previously mentioned, it is important to include smoking behavior in future research on the Syndemic effects in SMI development.

Another interesting contributor to the development of SMIs is exposure to nature. Recent papers have established a relationship between the amount of time spent in natural surroundings and green environments, and the experience of mental health outcomes (77). Exposure to natural and green spaces is distinctly different from air and noise pollution, which has been demonstrated to have a significant Syndemic effect on developing SMI as previously discussed. While a relationship between the contributor and outcome has been established, the pathways in which this effect takes place have not yet been investigated, nor interrelationships to other known contributors to (severe) mental illness. Furthermore, because certain symptoms of SMI and living in urban settings (78) can make it difficult to venture into green or natural spaces, the possibility of a Syndemic model of the relationship between exposure to nature and SMI experience and development begs investigation.

Syndemic knowledge and how to implement it is essential for a better future in treating severe mental illness, overcoming community-wide detrimental circumstances, and improving overall wellbeing in people with, but also without SMIs. More research needs to be done to identify Syndemic contributors in the form of modifiable health behaviors that affect SMI development and severity in the population as well as their underlying pathways, and there needs to be more evidence on which modifiable health behaviors treated with community-level interventions could improve the quality of health care interventions implemented in the future. Early, Syndemically framed interventions based on the model of Syndemic contributors to SMI suggested in this paper could improve overall mental wellbeing, quality of life, and increased recovery for people with mental illness. The aim of future research into Syndemics in mental health should be to inform the development of primary, community-based, Syndemically informed interventions aimed at modifiable health behaviors to tackle health care inequalities among health care seekers with mental illness.
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