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Abstract

This article explores the potential of using systems methods for better conceptualizing the
unexpected and complex sets of hurdles and opportunities that practicing psychologists frequently
encounter. Examples are provided involving two distinct types of important clinical issues:

1) understanding how individuals maintain recovery from substance use disorders following
treatment and 2) better understanding patients with chronic, unexplained post-viral illnesses.
Traditional research methods used to explore these types of intricate social and medical issues
have often lacked sophisticated dynamic systems-based perspectives, which could provide new
insights into understanding how patient treatment gains can be maintained and how unexplained
post-viral illnesses can be better understood. Our examples will demonstrate that systems-oriented
approaches have the potential to provide psychologists unique opportunities to capture a fuller and
richer depiction of a variety of clinical and community topics and thus provide new lenses that
ultimately could provide better care for our patients.

The behavior of all our patients is deeply rooted in and affected by social environments,
whether it is a child dealing with academic difficulties, a parent with a substance use
disorder, or a community faced with unacceptable levels of violence. A systems perspective
points us toward the realization that behavior is always embedded within ecological levels of
analysis, including the person, group, organization, community, and society, and changes to
one part of a system will affect other parts (Kelly, 2006). Failing to appreciate their influence
on the individual can compromise our best intended interventions. In this article, we will
illustrate how system perspectives can help clarify these types of complicated interactions
that occur in the work of psychologists.

From its birth, the field of community psychology has dealt with systems, and its
practitioners and theorists have tried to understand the bidirectional influence of the
environment (and community-based structures) on individuals (Jason & Glenwick, 2016;
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Revenson & Seidman, 2002). Community psychology “theories” have often served primarily
as orienting frameworks (Jason, Stevens, Ram, Miller, Beasley, & Gleason, 2016) that help
to better understand these person-setting interactions and ecological layers of analysis. In
clinical practice, recognizing these ecological issues provides a clearer insight on a vast
number of clinical issues, such as non-compliance (e.g., as when a person released from
prison or jail fails to attend therapy appointments due to unstable housing) (Substance Abuse
and Mental Health Services Administration, 2017).

In this article, we provide several illustrative examples of efforts to capture the
interrelationships of ecological levels of analysis, which we believe can ultimately lead

to improved assessment and practice. We will show how systems analysis helps us to better
describe, explain, and predict complex behaviors when treating a range of patients, including
those with substance use disorders and those with unexplained post-viral disorders.

Dynamic Social Models in Recovery Settings

Our first example involves substance use disorder recovery homes, which often house
residents with histories of chronic health conditions, homelessness, psychiatric comorbidity,
and criminal justice involvement , who are thus at risk for contracting a number of diseases,
including COVID-19. It is estimated that in the United States, recovery homes provide
aftercare treatment to over 270,000 individuals with substance use disorders each year
(Jason, Wiedbusch, et al., 2020). We have found that longer stays in these homes lead

to better outcomes, particularly stays longer than 6 months (Jason, Olson, Ferrari, Majer,
Alvarez, & Stout, 2007), and a systems perspective might help elucidate the reasons why
some residents are able to stay longer and have more successful outcomes, which may help
residents stay for longer periods of time.

Typically, issues like social support within a variety of naturalistic recovery communities
have been addressed by assuming that the social environment is fixed over the timeframe
of the study (Kingry-Westergaard & Kelly, 1990). This approach may make sense when the
social environment in question changes on a much slower time scale than the individual
behaviors and attitudes that comprise it - for instance, if the social environment in

question is quite large (a city or country, sometimes even a neighborhood, or perhaps

a highly structured, professionally-run treatment center). However, recovery house social
environments tend to change more quickly in response to resident turnover, as well as
individual change, because they are relatively small (7-10 individuals, generally) and
highly interdependent by design, both socially and instrumentally (Polcin, Korcha, Bond,
Galloway, & Lapp, 2010). Thus, to understand the role of social support in recovery homes,
frameworks are required that allow both individual and social-ecological factors to change
and affect each other over time.

Social Network Terminology

In studying whole social networks of recovery home residents, there are several terms that
need to be operationally defined (Ripley et al., 2021). First, there are relationship patterns of
bidirectionality, with each resident (ego) rating every other person in the house (alters). Each
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resident is referred to as a node and each relationship between the nodes of a dyad is referred
to as an edge.Since each resident (ego) provides ratings on all other residents (alters), when
working with whole networks, the raters may indicate different strengths of relationships,
such that A’s rating of B is considered a different measure of the relationship than B’s

rating of A (Marsden, 2011). Reciprocity measures the tendency for mutual (bidirectional)
connection in a relationship whereas Density measures the interconnections in a related
network(Wasserman & Faust, 1994). These are just a few examples of the types of dynamic,
system-oriented measures that are possible with social network analysis (Jason, Guerrero,
Lynch, Stevens, Salomon-Amend, & Light, 2020). Below we provide statistical approaches
for analyzing these dynamic types of data.

Stochastic Actor Oriented Modeling

The Stochastic Actor Oriented Modeling (SAOM) framework (Snijders, van de Bunt &
Steglich, 2010) was developed specifically for understanding social network systems like
those that exist in classrooms or other group settings. The SAOM provides a framework for
understanding both individual characteristics and the evolving structure of social networks
in complex systems. The SAOM framework can be used to unpack mechanisms of social
integration as they pertain to recovery from substance use disorders. This approach has
been applied to studies of recovery homes (Doogan, Light, Stevens & Jason, 2019; Jason,
Light, et al., 2013; Light et al., 2016; Stevens, Guerrero, Green, & Jason, 2018), carried
out by a multidisciplinary team that included John Light, a sociologist with expertise in
SAOM and social networks, Nathan Doogan, a social worker with expertise in SAOM and
simulations, Ed Stevens, a community psychologists with interests in sense of community,
Mike Stoolmiller, a statistician, and Leonard Jason, a clinical-community psychologist.
We will now provide an example of using this dynamic approach to understanding the
mechanisms of what occurs within recovery homes.

Oxford House Recovery Homes

Some recovery homes, such as Oxford Houses, provide comprehensive, self-governing
social environments for residents (Oxford House Inc, 2021). There are over 3,000 of

these houses in the US that are democratically run. Houses are rented, and residents are
required to pay their fair share of expenses, abide by house rules, and remain abstinent from
alcohol and illicit drugs. Though potentially augmented by non-resident family and friends,
these recovery environments are often specifically intended to provide possibly difficult-to-
find companionship for those attempting the perilous transition from early sobriety to self-
sustaining, long-term recovery; companionship which, moreover, can model the motivation
and methods required for this metamorphosis (Vaillant, 1995). It is reasonable to expect

that residents comprise a significant portion of each other’s day-to-day social interactions
—certainly as it relates to recovery, at the very least—and that whatever sobriety-reinforcing
value this environment provides will be (in some way) dependent on social processes
operating between and among the residents themselves. Because each house is a complete,
or whole, network of relationships, it is possible to think of these social processes as a
social network that co-evolves over time, along with changing resident characteristics such
as recovery-related attitudes and behaviors. Thus, the ideas of recovery capital formation and
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access, ongoing abstinence, and personal recovery can be brought together in a conceptual
and methodologically tractable way, by thinking of recovery homes as temporally evolving,
multi-relational (multiplex) relationships which both affect and are affected by residents’
individual recovery progress. Below we give a concrete example of this approach with those
with substance use disorders

System Approaches for Social Relationships within Recovery Homes

Representative research by our team includes a descriptive analysis of social networks
within recovery homes (Jason, Guerrero, Lynch, Stevens, Salomon-Amend, & Light, 2020)
yet interactions such as “friendship,” “willingness to lend money,” and “advice-seeking”
might both enhance as well as impede the recovery outcomes of house residents. For
example, Jason, Guerrero, Salomon-Amend, Lynch, Stevens, Light, Stoolmiller, and Doogan
(2021) found the density of interpersonal ties involving willingness to loan money was
positively associated with better individual outcomes (i.e., wages, social support, and
self-esteem). In addition, Jason, Guerrero, Salomon-Amend, Lynch, Stevens, Light, and
Stoolmiller (2021) found that higher density of advice-seeking was predictive of greater
relapse. These results were surprising, inasmuch as one would normally expect advice-
seeking to be beneficial.

However, these studies failed to consider the characteristics of the advice giver. When

we took this ecological dimension into consideration, we found that while greater advice-
seeking is generally associated with negative outcomes, seeking advice from individuals
who are more recovered tends to be beneficial. The SAOM framework involves a dyad-
based conception of relationship formation, as well as the subsequent effects of those
relationships that consider who, specifically, the relationship partner is. This example
demonstrates the benefits of a systems approach to clearly understand the complex
interpersonal dynamics that occur within these recovery homes. From a theoretical point of
view, both network relationships and recovery behaviors can be conceptualized as mutually-
interacting entities that co-evolve over time.

SAOM offers the advantage of separately estimating the contributions of sefection and
influence on the emergence of network autocorrelation; individuals may already be similar
and tend to select others (e.g., as friends) like them, or the friendships may come first,

with social influence leading to more similarity. Depending on the networks, behaviors, and
populations involved, evidence of both selection and influence are commonly found in social
groups, often simultaneously (Ripley et al., 2021).

In another example of our work, we reported evidence of a “selection” effect (Doogan

et al., 2019), where residents with a high self-reported quality of life were more inclined

to become friends with those with low quality of life and vice versa. This finding was
consistent with the Oxford House model, which encourages friendship ties from more
experienced residents to others most in need of such supports. We next found that when
individuals with low recovery factor scores were situated in houses with at least one resident
with high recovery factor scores, the scores of the low recovery factor resident increased

in almost all cases (See Figure A for an example) (Jason Bobak, Islam, Guerrero, & Light,
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2021). However, in one recovery home, where two individuals with low recovery factor
scores did not increase their scores from Wave 1 to Wave 2 (both scores stayed at 1), there
were few relationships or connections with the other residents who had higher recovery
factor scorers (See Figure B). In other words, recovery can be enhanced when living in
houses with high recovery factor residents, but it is also essential for the low recovery
factor residents to have relationship ties with those residents who have more recovery;
mere presence in the house with high recovery factor individuals might not be sufficient to
observe positive recovery changes over time.

Using this dynamic approach, there are a host of interesting but largely unexplored questions
that could be answered which have considerable clinical significance. For example, what is
the marginal value of associating with one vs two or more residents with higher recovery
factor scores? It is not just the mentor, but the quality of the mentor’s recovery factor score.
Our findings suggest that there are benefits when residents seek advice from those with
more experience, strength, and hope or pursue relationships with those who have more of
what they need for their sustained recovery. These are a few of the exploratory issues that
can be examined. This is a unique approach to studying recovery house social dynamics
that support abstinence and mediators of abstinence. The social network design provide a
conceptually accurate way to represent recovery house social system dynamics in relation to
residents’ progress towards self-sustaining recovery.

In sum, there is considerable evidence that social relationship dynamics affect individual
recovery outcomes and vice versa. Understanding these complex processes is therefore key
to understanding how recovery is promoted in these settings, why the residential experience
seems to work for some but fail for others, and how this experience might be improved

or broadened to other types of settings. By identifying mechanisms through which social
environments affect health outcomes, this type of investigation can contribute to reducing
unnecessary health care costs by improving the effectiveness of the residential recovery
home system in the US and also restructuring and improving other community-based
recovery settings. Housing instability is not only a problem for those with substance

use disorders, but it is also a pressing issue for those in poverty, those with psychiatric
conditions, those experiencing homelessness, and those with chronic health conditions
(Housing Instability, 2022). Psychologists treat individuals with these conditions, and the
systemic research reviewed above with recovery homes could serve as a model for how other
intransigent mental health related conditions might be comprehensively approached.

Systems Approaches for Measuring Unexplained Neurological lliness

Systems analysis can shed light on coevolving dynamics within substance use recovery,

and it can also provide a new lens through which to examine a complex, misunderstood post-
viral illness. What has been commonly referred to as chronic fatigue syndrome (CFS), is a
serious and complex illness often following a viral illness that affects many different body
systems, and is characterized by cognitive impairment, post-exertional malaise, unrefreshing
sleep, and often other disorders such as those of the autonomic nervous system (Komaroff,
2019). Many activists prefer the name Myalgic Encephalomyelitis (ME) and some refer to
the illness as ME/CFS. Approximately 1.5 million people in the United States are estimated
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to have ME/CFS, resulting in substantial health care costs and productivity losses ((Jason

& Mirin, 2021). Because of the current pandemic, a certain percentage of patients with
COVID-19 have not recovered, and it is likely that many of these post-viral fatigue patients
will be classified as having ME/CFS. Systems methods could be used to establish reliable
and objective indicators of ME/CFS, which may help with diagnosis and legitimize evidence
of impairment in patients.

Complicating issues surrounding this illness include the stigmatizing name (chronic fatigue
syndrome), the absence of a consensus case definition among healthcare professionals

and the research community, and variable rates of prevalence (Jason, Cotler, Bhatia, &
Sunnquist, 2021). Key decisions regarding the name, case definition, epidemiology, and
treatment were made many years ago within a sociopolitical context in which ME/CFS was
assumed to be a psychologically-based problem (Jason et al., 1997). Some of the decisions
may have been due, in part, to the predominance of female patients with this illness,

whose medical complaints have historically been discredited by the predominantly male
medical establishment (Richman & Jason, 2001). Many physicians and other healthcare
professionals have continued to believe that individuals with this syndrome have a
predominant psychiatric illness (Froehlich et al., 2021). Due to the stigmatizing controversy
surrounding the name, etiology, and diagnostic criteria, people with the illness frequently
face disbelieving attitudes from their doctors, family, and friends, with many experiencing
profound losses in their support systems (Osler, 2006). As with many illnesses, the

absence of a biological marker influences decision making among medical personnel, policy
officials, and grant funders, concerning the legitimacy of research and treatment (Komaroff,
2019). Systems research that can help identity such a marker could have an enormous
validating effect on how patients are currently being treated, and such work might also help
those with comparable long-term symptoms of COVID-19.

Identifying Predisposing Immune Markers in ME/CFS

Present research suggests that there are probably several contributing factors that cause
ME/CFS, complicating the study of this illness and the identification of biological markers
(Lacerda, Geraghty, Kingdon, et a/. 2019). In addition, studies of ME/CFS have focused on
people who are already ill with the disease, but research occurring after illness onset can
make it more difficult to distinguish causative factors from effects of the illness itself (Norris
etal., 2017). In an effort to tackle this problem, a multi-disciplinary team of investigators
(Leonard Jason, a community psychologist at DePaul, Jacob Furst, a computer scientist

at DePaul, Matthew Sorenson, an immunologist within the nursing department at DePaul,
and Ben Katz, an infectious disease physician at Northwestern Hospital) studied healthy
college students over a four-year period to see if and when they developed Infectious
Mononucleosis. Infectious Mononucleosis is caused by the Epstein-Barr virus, and is
common among incoming college freshmen.. Infectious Mononucleosis is caused by the
Epstein-Barr virus and is common among incoming college freshmen. Although Infectious
Mononucleosis is a risk factor for subsequent ME/CFS, no prior study has followed a
cohort of healthy individuals longitudinally to examine a possible linkage, along with other
psychological and biological factors that may predict such progression.
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In this longitudinal and prospective study, Jason, Cotler, Islam, Sunnquist, and Katz

(2021) enrolled over 4,500 university students, about 5% of whom developed Infectious
Mononucleosis over the course of their enrollment at university. The students who
developed Infectious Mononucleosis were assessed for ME/CFS at a 6-month follow-up.
Students who went on to develop severe ME/CFS were compared to students who

were asymptomatic. Recent meta-analyses with ME/CFS samples, however, have found
inconsistent immune system responses (Strawbridge et al., 2019). This could be due to
differences in data collection methods or differences in immune reactions to the occurrence
of Infectious Mononucleosis. We had obtained immune response biomarker data prior to
illness onset. Rather than focusing on only individual pro and anti-inflammatory cytokines,
we applied network analysis to the cytokine data in other ill and healthy groups, which

had been diagnosed 6 months following Infectious Mononucleosis. Interrelationships among
cytokines, conceived as networks, have been shown to provide further insights into the
complex dynamics that would uncover dysregulations among those who develop severe
ME/CEFS following Infectious Mononucleosis.

We found that the severe ME/CFS group had significantly different network of cytokines
when compared to controls. Figure C shows the cytokine associations among controls at
baseline, which demonstrates a distinct pattern of two-family groupings of cytokines. In
contrast, Figure D shows one network group of cytokine associations for severe ME/CFS.
The differential nature of cytokine networks with the existence of one network family

was most markedly different in those with severe ME/CFS, implying a pattern of distinct
immunologic responsiveness with multiple connected pro and anti-inflammatory cytokines,
whereas the controls show a more differentiated grouping of pro and anti-inflammatory
cytokines. Network analyses provided us this unique opportunity to understand biological
variables that might help investigators differentiate why certain individuals who get infected
with Infectious Mononucleosis do not recover while others do; such findings could also
have implications for the current COVID-19 pandemic (Gonzélez-Hermosillo et al., 2021),
as indicated below.

For practicing psychologists, this type of work could help lay the groundwork for future
prevention and intervention trials, based on the risk factors identified for development and
maintenance of ME/CFS following Infectious Mononucleosis or other infections such as
COVID-19 (Araja et al., 2021). Helping construct models with professionals from different
disciplines in order to identify those likely to have persistent symptoms could provide
enormous benefits. For example, psychologists could develop stress reduction techniques,
and better sleep hygiene, exercise, and adequate water intake could be counseled at

the onset of Infectious Mononucleosis or COVID-19. For those at risk for developing
ME/CFS six months later or other post-viral illnesses like COVID-19, psychologists could
participate in controlled trials of anxiolytics, medications to improve sleep (e.g., melatonin),
or salt loading, and additionally, specific forms of supportive therapy or drugs to provide
circulatory support (e.g., salt-retaining steroids) and autonomic modulation (e.g., beta
blockers) may be contemplated.

Prof Psychol Res Pr. Author manuscript; available in PMC 2023 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Jason and Bobak Page 8

Discussion

Our article demonstrates how systems research and community psychology can be applied
in understanding complex behavioral phenomena, thus providing a useful perspective to
practitioners. Maintaining recovery from addiction and better understanding a complex
medical condition (ME/CFS) are used as illustrative examples. The article illustrates how
one can approach the study of complex behavioral phenomena using a systems approach
that is not often a part of practitioner training at the Ph.D. and Psy.D. level. Psychologists
could seek advanced training in either General Systems Theory (von Bertalanffy, 1969)

or biological systems such as in immunology (Coursera, 2022), or join multidisciplinary
teams with scientists from medicine, computer science, and other disciplines. There are

a growing number of institutions that are providing training and courses in translational
science (National Center for Advanced Translational Sciences (2022), system dynamics
(Washington University in St. Louis, 2022), social network analysis (Duke University, 2022)
and SAOM (SIENA activities and workshops, 2022). The methods applied and illustrated in
this article could stimulate others to apply the same approach to the study of chronic pain
treatment, stress among caregivers of people with dementia, care of some SMI (seriously
mentally ill) populations, and other circumstances that occur because problems in complex
interacting systems do not easily lend themselves to simple testing of a variable or two.

In other words, the orienting frameworks of community psychology can aid in developing
and implementing solutions to complex psychological problems that often need a more
ecological approach.

This article has examined the benefits of a systems-oriented methods approach in
understanding two very different social and medical issues. The first example involves

the mechanisms and maintenance of recovery from substance use disorders in community
settings (e.g., recovery homes), and the other involves working with patients with ME/CFS
to help reduce the stigma that surrounds the illness and discovering network-oriented
biological markers. In prior work, qualitative methodological approaches have been used to
establish cause-and-effect relationships to produce generalizable findings, but too often more
simplistic linear methods have been used with few, if any, network analyses or bidirectional
pathways that are more characteristic of systems. In an effort to move beyond the more
traditional social and medical methods, we first explored dynamic systems-based methods
that linked individuals’ recovery to relationship networks and recovery aspects of the house
residents. We next examined networks of biological markers that could help account for
formerly unexplained symptoms of ME/CFS. The studies illustrate how systems-oriented
methods have the advantage of providing fresh insights for the complexities of both social
and biological issues among individuals and their host settings.

In our first recovery home systems example, our work with social network analysis of
Oxford Houses used SAOM (Snijders, van de Bunt, & Steglich, 2010) to capture social
relationships and behavioral change. These methods are particularly good at modeling group
processes of small groups, consisting of 5 to 10 people, that contain feedback loops. In
contrast, in multilevel models, feedback loops cannot be modeled since no variable can be
both a predictor and an outcome. In structural equation models, feedback loops can occur,
but this approach is not naturally dynamic. An approach that does capture feedback loops -
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the Actor Partner Interaction Model (Kenny et al., 2002) - only focuses on dyads involving
two people (e.g., an actor and a partner). However, dyads are usually embedded in a broader
relational structure, and this approach therefore cannot measure more complex relationships
such as transitivity, where a friend of a friend is likely to become a friend.

In our research with recovery homes, when utilizing traditional research methods, we
noticed that higher rates of relapse occurred in recovery homes with more advice-seeking.
To understand this type of relationship, it is necessary to understand how recovery home
social dynamics and personal change interact to create desirable outcomes (e.g., sustained
recovery) and problematic ones (e.g., early drop out). It was only when we examined the
system dynamics of relationships more closely that we found advice-seeking with residents
having higher recovery factor scorers was critical for positive changes to occur over time.
In other words, recovery factor changes could occur for low recovery factor individuals, but
context was also important, as those low recovery individuals needed to have relationships
with those who had higher recovery. These types of investigations can help us better
understand who benefits most and least from recovery houses, and this can have some
important practical implications.

Psychologists with interests in treating those with substance use disorders will find that this
systems research could lead to improvements in recovery outcomes for those participating
in many types of residential aftercare settings, and it could increase the need for patient-
centered education and planning for post-treatment transitions. This type planning must be
connected to accessibility, availability, and affordability of aftercare residential resources.
Overall, this argues that psychologists in their work might need to help develop a strongly
networked continuum of care system that the patient evaluates as a critical, evidence-based
choice influencing their likelihood of recovery. Factors that would facilitate better patient-
centered planning, decision-making, and utilization of residential aftercare may include a
focus on overall healthcare outcomes; a focus on systemic poor quality indicators, such as
non-compliance and retreatment; and a focus on an individual’s total life-cycle costs related
to alcohol and substance use disorders (Marchand et al., 2019). Barriers could include lack
of awareness, lack of aftercare resources or services, lack of resources to help finance
aftercare settings, and psychosocial impediments such as stigma (Substance Abuse and
Mental Health Services Administration, 2016).

Our second topic involved a stigmatized post-viral illness known as ME/CFS. Difficulties

in identifying biological markers have led to continued skepticism regarding the legitimacy
of this illness. In interacting with patients with ME/CFS, it is important for psychologists

to know that many patients dislike this term and prefer ME (Khazan, 2016). In addition,

it is also important to be aware that the prevalence of females presenting with the disease
tended to reduce credibility as a real medical condition by the male-dominated medical
establishment (Richman & Jason, 2001). Psychologists need to recognize these issues in
order to develop positive working relationships with patients with these types of unexplained
illnesses.

One possible cause of ME/CFS and Long COVID could be fragments of viral genes
triggering an immune overreaction or an immune system stuck in an overactive state
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(Islam, Cotler, & Jason, 2020). Our main finding involved networks of cytokines, as the
pro and anti-inflammatory proteins in the blood of those who went on to develop severe
ME/CFS following Infectious Mononucleosis had more centrality, or dense interconnected
cytokine networks. More differentiated cytokine networks were seen for those at baseline
who did not develop ME/CFS following Infectious Mononucleosis. Capturing patient
characteristics prior to infection provided unique insights into predisposing factors, helping
to answer why certain individuals develop ME/CFS. The use of networks that go beyond
individual cytokine analyses can help us identify predisposing biological factors in the
development and maintenance of symptoms, and thus lay the groundwork for a biological
explanation of ME/CFS. In addition to identifying biological immune markers that could
help legitimize patients with ME/CFS, psychologists have also used systems theory to
identify irregularities within brain networks of these patients (Zinn et al., 2016). Such
dysregulation evidence could be used by practicing psychologists to build rapport with
patients who feel demoralized after experiencing skepticism of their illness by employers,
friends and family members (Komaroff, 2021) who are not aware of these findings

Psychologists have many opportunities to work with those now suffering from post-

viral illnesses. When Porter, Jason, Boulton, Bothne, and Coleman (2010) reviewed 70
complementary and alternative trials directed at treating patients with ME/CFS and FM,
meditation emerged as the most promising candidate with nine of the ten meditation studies
showing some overall beneficial effect. It is thought that the effects of meditation rely on the
body’s ability to switch to alpha (resting) or theta brain-wave states, and during meditation
the brain’s rhythm slows appreciably and endorphins are released (Goleman, & Davidson,
2017). Psychologists could use these types of mind-body techniques as a treatment for
post-viral symptoms of fatigue and cognitive dysfunction (Centers for Disease Control and
Prevention, 2019; Wise, Jantke, Brown, O’Connor, & Jason, 2015).

The use of systems methodology can involve collaborations with professionals from other
disciplines. Most psychologists are not trained to analyze cytokines or to analyze complex
network data, but our profession does value working with others with expertise and training
in other fields. Such multidisciplinary projects have unique value for solving difficult
clinical and community problems, and in addition, this type of what is called translational
research is highly valued by funding agencies such as the National Institutes of Health for
advancing knowledge in diagnostics, behavioral change and medical procedures (National
Center for Advancing Translational Science, 2022).

In this article, we have suggested that systems research and theory can be applied to the
real world settings of practicing psychologists, particularly those in clinical settings (e.g.,
medical centers, private practice, community mental health). Psychologists can integrate
systems concepts into their work to conceptualize cases and better understand dynamics

of their clients through capturing what is occurring within their social environments

as well as within biological markers in their blood. Systems theory and research can
improve client care and outcomes by better diagnosing problems in the different levels

of analysis as well as developing more sophisticated treatment approaches that include
these different ecological factors. Systems-oriented methods are increasingly being utilized
by social scientists and mental health and community-based professionals, and they could
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contribute to the further maturation of intervention development, application, and evaluation.
By utilizing a wide array of systems-oriented methods that are theoretically sound and
empirically valid, psychologists have the ability to ask and answer important clinical
questions, whose investigations will be meaningful and beneficial to the patients and
communities in which they work.
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Public Significance Statement

Systems research and community psychology can be applied in understanding complex
behavioral phenomena. It thus provides a useful perspective to practitioners in assisting
with solutions to psychological or societal problems.
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Adyvice

FigureA .
Few ties amongst members of house number 75 for seeking advice (Gold color designates

low recovery score residents; Green color designates high recovery residents).
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Advice

FigureB .
Strong interconnections amongst members of house number 49 for seeking advice (Gold

color designates low recovery score resident; Green color designates high recovery resident,
No color indicates resident with neither high or low recovery factor score).
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FigureC:
Cytokine Data for Controls. Cytokines colored red are pro-inflammatory, those colored blue

are anti-inflammatory. Cytokines not colored have multi-purpose functions.
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FigureD:
Cytokine Data at Baseline for Severe ME/CFS participants. Cytokines colored red are

pro-inflammatory, those colored blue are anti-inflammatory. Cytokines not colored have
multi-purpose functions.
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