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Abstract

Multiple group membership has been found to positively contribute to individuals’ health and
wellbeing (Lam et al., 2018), but little research has examined the potential buffering effects of group
involvement on the negative impacts of stress. The purpose of my Master’s thesis research was to
address this gap in the literature by exploring the moderating effects of social and sport group
involvement on the relationship between cumulative stress and long-term physical and mental health
outcomes. Data were collected from 3682 aged adults (aged 20-74 years), across approximately 10
years, as part of the longitudinal Midlife in the United States (MIDUS) study. Measures of group life
and cumulative stress were assessed between 2004-2009 as part of MIDUS 2 (operationalized as ‘Time
1’), and a range of physical and mental health measures were assessed between 2013-2019 as part of
MIDUS 3 (operationalized as ‘Time 2”). Cumulative stress at Time 1 was significantly and positively
correlated with Time 2 mental health outcomes, including general affective distress (r = 0.30), self-
reported affective disorder (r = 0.17), and affective diagnosis based on self-report (r = 0.19).
Additionally, a positive, albeit very weak, correlation was observed between Time 1 cumulative stress
and Time 2 physical health (r = 0.07). Group involvement did not significantly moderate the
relationship between stress and any of the health outcomes examined in this study (general affective
distress, p = 0.028, p = 0.18; self-reported affective disorder, f = 0.005, p = 0.60, affective diagnosis
based on self-report, p = 0.008, p = 0.47. The same was true for physical health (f =-0.003, p = 0.17).
These findings indicate that the protective effects of group life on health outcomes found in previous
research was not observed within the MIDUS dataset, at least in relation to buffering against
cumulative stress. Specifically, greater involvement in group life, observed within MIDUS 2, did not
dampen the effects of cumulative stress in relation to either physical or mental health outcomes

approximately 10 years later.



Lay Summary
Stress has notably been attributed to poor health. Finding ways to reduce stress is essential in
order to lessen the burden it has on both mental and physical health outcomes. Using data from the
Midlife in the United States (MIDUS) study, the research reported in this thesis examined whether
involvement in social or sport groups protects effect against the effects of cumulative life stress,
assessed among participants between 2004-2009, in relation to a range of mental and physical health

outcomes assessed several years later (between 2013-2019). While cumulative life stress was

prospectively related to different markers of physical and mental health over time, greater involvement

in groups did not buffer against the prospective effects of stress over time.
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Introduction

In response to a psychological or physical stressor stimuli, an activated neuroendocrine
response, facilitated by the autonomic nervous system and the hypothalamic-pituitary-adrenal
(HPA) axis, provokes both adaptive and deleterious health outcomes. On one hand, the
psychological and physiological response to acute stressors may be adaptive and typically do not
impose a burden on health. These adaptive mechanisms evoke physiological, psychological, and
behavioural responses in order to manage the stressor accordingly. In contrast, chronic,
uncontrolled exposure to stressors may cause major detrimental health outcomes and influence
disease progression (Kemeny, 2003; Salleh, 2008). Repeated and/or prolonged exposure to
stress-invoking stimuli correlate with impaired immune system function, damage neurons in the
hippocampal brain regions and promote the development and/or progression of chronic diseases
such as depression, anxiety, diabetes, cardiovascular disease, and cancer (Boomershine, Wang,
& Zwilling, 2001; Jetten et al., 2017).

The influence of stressors on health is affected by the type, quantity, and persistence of
the stressors along with the psychosocial resources available that allow for individuals to deal
with those stimuli/events (Schneiderman, Ironson & Siegel, 2005). Psychosocial resources refer
to individual personality and social relationship factors that both individually and collectively
support psychological and physical health (Taylor, 2011; Wiley et al., 2018). Examples of
psychosocial resources include self-esteem, optimism, active coping skills, and social support.
Specifically, psychosocial resources can help individuals appraise stressful situations in more
benign ways (i.e., reducing the perceived threat of an otherwise harmful situation). Furthermore,
these resources help individuals handle the challenging, threatening, and/or taxing events they

encounter during the active presence and aftermath of a stressor (Taylor, 2011). In sum,



psychosocial resources can substantively influence how individuals appraise and manage
stressful events and/or stimuli.

A sense of connection and shared social identity (through group involvement) has the
capacity to improve individual health and wellbeing by fostering an increase in available
psychosocial resources (Haslam et al., 2018). Much of the focus of psychological models and
research has been on understanding the psychology of individuals (i.e., ‘I’ and ‘me’) and fails to
appreciate the importance of psychological factors associated with group life for one’s health
that derives from a sense of ‘we” or ‘us. Group involvement potentially allows individuals to
identify and utilize essential psychosocial resources in times of need, namely during moments of
stress. Despite extensive evidence that exposure to multiple stressors leads to detrimental mental
and physical health outcomes, little research has sought to understand the potential of group
involvement to buffer the effects of stress on long-term health outcomes. With this in mind, the
overall purpose of my Master’s thesis research project was to investigate the moderating effect of
group involvement with regard to the relationship between cumulative stress and physical and
mental health outcomes in a national sample of adults from the United States of America.
Stressors and the Stress Response

A widely embraced definition of psychological stress comes from the cognitive
motivational relational theory of stress, in which Lazarus and Folkman (1984) define
“psychological stress [as] a particular relationship between the person and the environment that
is appraised by the person as taxing or exceeding his or her resources and endangering his or her
well being” (p. 19). When people evaluate potential stressors (or stress stimuli), this can elicit
different emotions and reactions based on their cognitive appraisal of those stressors. Lazarus

and Folkman describe cognitive appraisal as “categorizing an encounter, and its various facets,



with respect to its significance for well-being” (Lazarus & Folkman, 1984, p. 31). Specifically,
stress is operationalized as a process that begins with a stressor (i.e., a stimulus that is perceived
during an event or within one’s thoughts) which is then appraised in terms of whether the
stressor is perceived to be neutral, challenging, or threatening (Lazarus & Folkman, 1984). There
are two forms of cognitive appraisal: (1) primary appraisal in which a person evaluates whether
he/she has anything at stake in this particular encounter or if the stressor poses a threat (i.e., harm
or benefit to ones mental/physical wellbeing), and (2) secondary appraisal, in which a person
perceives that they have the requisite resources or coping strategies at their disposal to address
the above threats or challenges (Folkman et al., 1986). Stressors exist in many different forms
and present themselves across almost all facets of daily life. The physical environment
(excessive heat/cold, weather, traffic), social relationships (conflict, loneliness, lack of social
support, aggression with others), financial problems (taxes, bills, expenses), life events
(marriage, children, work/unemployment, death, illness), lifestyle choices (lack of sleep, alcohol,
drugs, diet, time management), and physiological disturbances (i.e., onset of health concerns,
pregnancy, injury) are all examples of stressors that people face in their daily lives that may
cause an ensuing stress response (Epel et al., 2018).

Although they arise in many forms, Epel and colleagues (2018) define four main types of
stressors based on different durations of stressor presence: (1) Acute stressors, (2) Daily
events/hassles, (3) Life events, and (4) Chronic stressors. Acute stressors are defined as intense
short term-exposures to a single event or stimuli (e.g., giving a public talk). Daily events
(frequently called “hassles”) are minor inconveniences that occur regularly such as being in a
rush, arguments with others, or addressing deadlines for work/school. Life events are episodic

and are quite often time-limited such as being fired (i.e., employment termination), the ending of



a relationship, or experiencing a major accident of some form. These brief events can have long-
term consequences that vary depending on the severity of the event and how the event is dealt
with by the individual. Finally, long term stressors that are present for an extended period of time
are categorized as chronic stressors. The definitive duration required for a stressor to be
considered as chronic varies but typically requires a minimum exposure of 6 months to one year
(Epel, 2018).

Research has consistently indicated that exposure to multiple stressors, or repeated
exposure to the same stressor over time, far exceed the consequences of a single stressor (Evans
etal., 2013; Turner & Floyd, 1995). In addition, in recent years, research has indicated that when
all of the stressors that people experience across multiple domains of life are accumulated into a
composite measure of cumulative stress (McLoughin et al., 2020; Slopen et al., 2018), this is
prospectively related to depleted physical and mental health outcomes (Block et al., 2009;
Morton et al., 2012; Reading et al., 2016; Slopen et al., 2012, 2013; Slopen & Williams, 2014;
Sternthal et al., 2011).

Physiological Stress Response

The paraventricular nucleus area of the hypothalamus, the anterior lobe of the pituitary
gland and the adrenal gland collectively form the hypothalamic-pituitary-adrenal (HPA) axis
(Smith & Vale, 2006). The HPA axis, along with autonomic nervous system (ANS) activation
and stress-related cognitions and emotions, ignite a neurosympathetic and hormonal response to
both acute and chronic stressors in a manner that aims to level out any altered homeostatic
changes within the human body. Homeostasis is known as our stable internal state and self
regulates itself to adjust in circumstances of changing external conditions (Billman, 2020). The

concept of homeostasis explains how human beings are able to maintain steady internal



conditions in hostile external environments that would otherwise alter our internal stability.
Homeostatic fluctuations can therefore also encompass a positive, adaptive set of mechanisms
that can enhance survival, anticipate future challenges, and deal with these challenges (McEwen
& AKkil, 2020).

As an intricate and robust homeostatic mechanism, the HPA axis is modulated by
particular brain signalling systems through neurotransmitters, and thus exhibits an observable
relationship with the central nervous system (Stephens, 2012). The HPA axis response to stress
begins in the paraventricular nucleus (PVN) of the hypothalamus which releases two hormones
into the blood stream called corticotropin-releasing factor (CRF) and arginine vasopressin
(Stephens, 2012). Both of these hormones derive from the hypothalamus, enter the hypophysial
portal vessels, and stimulate the anterior pituitary gland to produce and secrete
adrenocorticotropic hormone (ACTH) into the bloodstream destined for the adrenal glands atop
the kidneys. This activation of the adrenal glands is the final step of the hormone releasing
pathway as they control the production and release of cortisol into the bloodstream. Cortisol is a
naturally occurring steroid hormone and influences the following organ systems, all of which
contain glucocorticoid receptors within the tissue that can bind cortisol; these include nervous,
immune, cardiovascular, respiratory, reproductive, musculoskeletal, and integumentary (skin)
systems (Thau et al., 2021). Through its interaction with these systems and its diurnal release
schedule, cortisol plays a vital role in ordinary daily functioning as it maintains blood glucose
levels, controls inflammation and ensures organs such as the brain and neuromuscular system
receive enough energy to function properly (Hannibal & Bishop, 2014). In addition to its crucial
role in normal daily functions, cortisol levels surge during the stress response to provide enough

energy and substrate for the body and to maximize resources available for the body’s ensuing



response to a stressor (Hannibal, 2014). This adaptive response is key to ensuring survival during
acute responses, but excessive and prolonged cortisol secretion can have detrimental physical
and psychological effects (Hannibal, 2014).

In conjunction with hormone production stimulated by the HPA axis, the ANS has a
direct role in the physical stress response. Through synaptic transmissions between the two
branches of the autonomic nervous system, the parasympathetic and sympathetic nervous
system, the ANS promotes swift physiological changes within the body through neurological
signals and outputs (Rotenberg & McGrath, 2016). The parasympathetic branch within the ANS
is often referred to as the “rest or digest” phase of living that is responsible for control over our
homeostasis at rest. On the other hand, the sympathetic nervous system is often referred to as the
“fight or flight” response that controls our body’s responses to a perceived threat or challenge.
Generally, the ANS response to stress causes an activation in the sympathetic nervous system
and inhibition of the parasympathetic nervous system (Ziegler, 2004). The ANS activation of the
sympathetic nervous system prepares human bodies for action by increasing blood supply to the
neuromuscular systems, increasing blood glucose levels, stimulating production of adrenaline
and decreasing digestive system activity to retain nutrient levels at a higher threshold (Ziegler,
2004). Despite the key role that the ANS response plays in stress management, chronic stress due
to continuous stressor exposure can lead to the continuous activation of the sympathetic nervous
system with no counteraction from the parasympathetic nervous system. This outcome often
leads to detrimental physiological and psychological outcomes described below (Won & Kim,
2016).

Effects of Stress on Health

Physical Health



While exposure to stressors is inevitable for humans throughout their lives, there are large
interindividual differences in how stressors affect health and wellbeing (Rohleder, 2016).

Despite these noted differences, a growing number of studies have found stress to be associated
with the development and advancement of numerous diseases such as coronary heart disease
(CHD), cancer, and type 2 diabetes (Dhabhar, 2018; Marik & Bellomo, 2013; Rohleder, 2016;
Rosengren et al., 2004).

CHD is the most common form of disease affecting the heart and, according to
researchers involved in the Global Burden of Disease project, was responsible for roughly 20%
of deaths across Europe in 2016 (Townsend et al., 2019). Several meta-analyses have examined
the effects of work-related stress in relation to the increased risk of coronary heart disease
(Belkic et al., 2004; Hemingway & Marmot, 1999; Kivimaki et al., 2006). The study by
Kivimaki and colleagues offers unique quantitative estimates that showed employees’ exposed to
high job strain exhibited a 50% increased risk of CHD diagnosis when compared to those who
did not experience this form of work-related stress. Of the included 14 studies within this meta-
analysis, after controlling for age and sex, a relative risk ratio of 1.43 was found to exist for those
with high work strain and the onset of CHD when compared to those with low work strain.
Expanding on the impact work stress has on increasing the risk of CHD, INTERHEART, a large,
standardized case-control study (Yusuf et al., 2004) examined long-term stress (previous 12
months) in 15,152 patients with myocardial infarction and 14,820 control participants. Yusuf et
al. operationalized stress in this study in the form of a psychosocial index composed of the
following parameters: presence of depression, low locus of control, perceived stress at
work/home, financial stress, and major life events. Interestingly, the researchers focused on

recruiting participants from across the globe and were able to include participants from 52



different countries to derive a diversified sample. The results revealed that exposure to increased
levels of the aforementioned stressors, increased the presence of depressive symptoms and a low
locus of control increased the risk of acute myocardial infarction (a symptom of CHD) when
controlling for smoking, diabetes, hypertension, and obesity as covariates. In light of the fact that
psychosocial factors displayed consistently adverse effects on heart health in participants from
across the globe, this points to the universally debilitative effects of stress on human functioning
(Yusuf, 2006). Notably, stress actively contributes toward the onset and exacerbation of chronic
health conditions such as coronary heart disease and myocardial infarction. Furthermore, sound
evidence also exists linking stressors and the stress response with cancer progression and
metastasis (Moreno-Smith, 2010).

Despite evidence highlighting the effects of stress on the progression of cancer, the
ability for stress to initiate cancer is quite controversial and limited evidence exists in support of
this relationship (Duijts et al., 2003; Geyer, 1991; Moreno-Smith, 2010). Inflammation is often
linked in the development and progression of cancer and is brought on by proinflammatory
cytokines, chemokines, adhesion molecules, and inflammatory enzymes (Singh et al., 2019).
Despite the therapeutic benefits of acute inflammation such as increased blood flow to
injured/infected tissues to advance the healing process along with increased immunosurveillance,
chronic inflammation has been shown to enhance tumour cell survival, promote tumour
proliferation, and increase metastatic spread (Multhoff, Molls & Radons, 2012). Furthermore,
pathological inflammation can lead to tumour angiogenesis, metastasis, and chemoresistance
(Singh, 2019). A meta-analysis assessed the inflammatory response in humans under acute
psychological stress in laboratory conditions (Steptoe, Hamer & Chida, 2007), in which the

majority of studies included measurement of inflammatory markers such as Interleukin-6 (I1L-6)



and Interleukin-1 B (IL-1 B). Specifically, Interleukin-6 is a proinflammatory cytokine that is
released by various cells including macrophages during the immune response but also by
cancerous tumour cells within the tumour microenvironment (Masjedi et al., 2018). Interleukin-6
is involved in the proliferation and differentiation of cells in a large number of cancers (Kumari
et al., 2016). Increasing levels of IL-6 are indicative of aggressive tumour growth and
subsequent inadequate responses to cancer therapies such as radiation and chemotherapy
(Kumari, 2016). It also plays a role in the tumorigenesis process by regulating cell apoptosis,
metabolism and angiogenesis within the tumour microenvironment (Masjedi, 2018). Within the
30 studies that were included within this meta-analysis (Steptoe et al., 2007), robust effects were
found for increased levels of circulating IL-6 (r = 0.19) and IL-1p (r = 0.58) following exposure
to acute stress.

Norepinephrine (NE), a well-known stress hormone and neurotransmitter, has also been
shown to upregulate levels of IL-6 in oral cancer patients which increases the severity of the
cancer and promotes its proliferation and metastasis into surrounding tissues (Bernabé et al.,
2011). Bernabé et al. mixed levels of NE that simulated concentrations of the hormone present
during times of physiological stress in a cell culture containing oral squamous cell carcinoma
(OSCC) cells. Results of the study revealed notable increases of IL-6 MRNA expression and
production within the assay. With the introduction of NE, there was a 5-fold increase in IL-6
secretion from cancerous cells after one hour, 3.7-fold increase after six hours and a 3.2-fold
increase after twenty-four hours. Although Bernabé’s et al’ research mainly comprised in-vitro
assays opposed to in-vivo, the results indicate that NE presence at concentrations compatible
with physiological stress levels can upregulate 1L-6 expression and secretion from OSCC cells

and affect tumour progression (Bernabé, 2011). Stress induced production of the IL-6



proinflammatory cytokine thus appears to be implicated in the progression and differentiation of
cancer along with reduced therapy efficacy.

Proinflammatory cytokines, specifically IL-6 and tumour necrosis factor alpha (TNF-a),
play a crucial role in the induction of another chronic physical health illness inline with insulin
resistance, particularly diabetes mellitus (Afrisham et al., 2019). The stress response progresses
into the downstream release of cortisol, which in turn, causes the mobilization of glucose into the
blood stream to increase sugar levels. This is essential in the “fight or flight” response to ensure
the body has enough energy available to feed our essential organ systems. Continual activation
of the HPA axis, often due to increased levels of stress, causes heightened blood glucose levels
and the onset of hyperglycaemia (Marik & Bellomo, 2013). For those living with diabetes
mellitus (T2 Diabetes), high blood glucose levels are already prevalent within their bodies. Type
2 diabetes is an insulin resistant condition with associated beta-cell dysfunction (Goyal & Jialal,
2021). Upon initial onset of type 2 diabetes, increased insulin secretion occurs to maintain
glucose levels in the normal range. As beta-cells change and alter their structure and function,
insulin secretion decreases and glucose levels within the blood rise drastically. Paired with
increased levels of stress, these extremely high levels of glucose within the bloodstream can lead
to glucose toxicity, and more specifically, complications within pancreatic beta cells and
vascular endothelial cells (Campos, 2012). This obstruction with pancreatic beta cells further
decreases insulin release and exacerbates the hyperglycemic state as insulin typically causes
reuptake of glucose into the tissue.

Despite implementing interventions targeting known risk factors such as obesity, physical
inactivity, diet quality, smoking, hypertension, and abnormal cholesterol levels (Murea et al.,

2012), the incidence of diabetes continues to rise. In order to examine the relationship between
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perceived stress and type 2 diabetes onset, Harris and colleagues (2017) utilized data from the
Australian Longitudinal Study on Women’s Health. A significant relationship was found to exist
for the total effect of perceived stress on type 2 diabetes onset, in particular, among women
experiencing moderate to high levels of perceived stress (OR = 2.33) relative to women with no
perceived stress. Furthermore, women experiencing low perceived stress exhibited an increase in
type 2 diabetes onset as well (OR = 1.56) relative to those identified as not experiencing stress.
As mentioned in the section above on the relations between stress and cancer, chronic stress
levels directly activate the innate immune system, which, in turn, stimulate the production of
proinflammatory cytokines such as IL-6. The IL-6 proinflammatory cytokine, along with the
TNF-a cytokine, induce insulin resistance through the dysregulation of the insulin signalling
pathway and are considered predictive markers for the development of diabetes mellitus
(Afrisham, 2019). Through the phosphorylation of the insulin receptor substrate-1-associated
proteins, proinflammatory cytokines can inhibit the binding and signalling of insulin which
further exacerbates the reduced response to insulin in type 2 diabetes patients (Mattacks & Pond,
1999).
Mental Health

In addition to the adverse effects of stress on physical health conditions such as CHD,
cancer and diabetes, stress plays a substantial role in the onset and exacerbation of numerous
mental health conditions such as depression, anxiety, and disorders related to trauma
(Schneiderman, Ironson & Siegel, 2008). Mazure (1998) conducted a review analyzing the
associations between major adverse life events and major depressive disorder onset and found
that more than 80% of community cases of major depressive disorders were preceded by a severe

adverse life event. This relationship between stressful life experience and subsequent onset of
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major depression has led to further research in the hopes of understanding the biological and
cognitive factors that result in specific mental health disorders such as depression and anxiety.
To understand the extent to which accumulated adversity and stress contribute to the
subsequent onset of depression and anxiety, Turner and Lloyd (2004) conducted a community-
based study assessing exposure of lifetime stressors and the observed onset of several psychiatric
health conditions. These psychiatric health conditions were depression, dysthymia, generalized
anxiety disorder, social phobia, panic disorder, alcohol abuse and dependence, drug abuse and
dependence, posttraumatic stress disorder, and/or antisocial personality. Through the use of
interviews, either in person or over the phone, individuals shared their own personal experiences
with a diverse range of lifetime stressors that were then compiled into a cumulative life adversity
score consisting of 33 different items. Turner and Lloyd defined two forms of adversity being
‘distal’ and ‘proximal’. Distal adversity represents the long-term effects of exposure to adverse
events whereas proximal adversity is characterized as the immediate consequences of specific
adverse events (Turner & Lloyd, 1995; Turner & Lloyd, 2004; Whitesell et al., 2007). Both
proximal and distal adversity can precede the onset of mental illness and/or dependence
symptoms with each form of adversity potentially contributing to future health problems. A
strong relationship was observed between the presence of adverse life events and the increased
risk of a depressive or anxiety disorder. To illustrate, the researchers used odds ratios to compare
the risk of disorder onset at high versus low levels of adversity exposure. They found that
individuals who had experienced a higher number of distal adversities (earlier in life) had double
the odds of developing a disorder than those who had experienced fewer adversities, when
controlling for proximal (more recent) adversities. In addition, individuals who had experienced

a higher number of proximal adversities had a 53% higher odds of developing a disorder when
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controlling for distal adversities. The researchers suggested that the number and timing of
adversities experienced in a person’s life significantly impact their risk of developing a mental
health disorder; in particular, depression and/or anxiety.

The effects of chronic stress also affect areas of the brain through physical modifications
of neural networks and volume variations of certain brain areas (Mariotti, 2015). Specifically,
Lucassen and colleagues (2014) reported that stress affects areas of the prefrontal cortex and
limbic system that exhibit neuronal plasticity (changing connection) via dendritic atrophy.
Specifically, humans living with long-term occupational stress showed reduced gray matter of
the dorsolateral prefrontal cortex (DL-PFC) and the anterior cingulate cortex (ACC) (Blix et al.,
2013; Lucassen et al., 2014). The ACC is responsible for higher-level functioning such as
attention allocation, impulse control, emotion regulation, and decision making along with
regulating autonomic and endocrine functions (Devinsky, Morrell & Vogt, 1995). The prefrontal
cortex region modulates social behaviour, controls aspects of speech and language, facilitates
planning, decision making and has a role in short-term memory (Pizzagalli & Roberts, 2021).
Alterations in neural plasticity in these regions are complex pathophysiological processes and
can, on the one hand, be caused by depression, or on the other hand, be induced by stressors and
contribute to the onset and development of depression (Liu et al., 2017). This research supports
the idea that cognitive and biological stress reactivity may contribute independently to symptoms
of depression.

Can Group Life Mitigate the Effects of Stress?

The social identity approach (SIA) to health is comprised of two intertwined, but distinct,

social psychological theories: social identity theory (SIT; Tajfel & Turner, 1979) and self-

categorization theory (SCT; Turner & Reynolds, 2012). This approach acknowledges that
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individuals can describe themselves, and behave, not only as individuals (i.e., “I’ and “me”) but
also as group members (i.e., “we” and “us”) (Stevens et al., 2017). The social identity approach
to health is encompassed within a sociopsychobio framework (Haslem et al., 2019). In contrast to
George Engel’s (1977) case for a biopsychosocial model of health, the sociopsychobio model
presents the same three key elements of the biopsychosocial model (biology, psychology and
social interactions) as dynamic and interdependent rather than privileging the effects of
biological factors on the remaining elements of psychology and social interaction. Haslam and
colleagues (2019) contrasted Engel’s fixation on the biological aspect of health with the
sociopsychobio framework that considers social interactions (or social group life) and
psychology not as an appendage to biology, but rather as a basis for collective experiences that
shape one another.

Social identity theory posits that a person’s sense of who they are is based on their in-
group memberships (Tajfel, 1979). This theory was conceptualized by Henri Tajfel and focuses
on intergroup relations and how identification with ingroups in contrast with outgroups is able to
shape behaviour. The origins of this theory go back to Tajfel’s study in 1971 where schoolboys
were asked to assign points to two laboratory groups, one to which they belonged and one to
which they did not. Researchers assigned groups (based on arbitrary criteria) and study
participants did not receive any compensation or information about future individual
beneficiaries. The findings of this study highlighted strong ingroup favouritism and outgroup
rejection as the boys tended to assign points to a greater extent within their own groups (Tajfel
1971). This finding illustrated that the act of categorization (i.e., a perceived association within a
particular group, even on the basis of minimal or no criteria) encourages ingroup favouritism and

outgroup rejection. Tajfel concluded that people develop social identities based on the various
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social groups to which they belong. Tajfel and Turner (1979) also described a need and drive for
“positive distinctiveness” in which individuals wish to achieve or maintain self-esteem by
differentiating their ingroup from comparable outgroups. Social identities not only affect
individual behaviour in isolation but also structures the way in which individuals engage,
interact, and help one another (Haslam et al., 2018). Specifically, behaviours and actions that
serve to advance the interests of group members are observed as they see the person(s) in need of
help or support not as “other(s)”, but rather as “one of us” (Haslam, 2018).

As an illustration of the power of social identification, Levine and colleagues (2005)
conducted a study to observe the intergroup rivalries between soccer fans in hopes of examining
the role of social identity in helping behaviours. Researchers recruited Manchester United fans
and asked them to complete a questionnaire identifying what team they support, how long they
have supported them, how often they watch their team play and how they feel about the
successes and failures of the team. To avoid participants identifying that Manchester United
supporters were of focus in this experiment, researchers asked participants to write down the
team they support at the beginning of the questionnaire in a blank field. Upon completion,
participants were asked to walk a short distance to another building to watch a video of compiled
football matches and observe team and crowd behaviours. As participants were walking to the
subsequent location, a jogger wearing either (1) a Manchester United jersey, (2) a Liverpool FC
jersey, or (3) an ordinary and unbranded shirt, tripped and fell, displaying pain in front of the
participant. Results supported the researchers’ hypothesis in so far as the injured stranger
wearing a Manchester United jersey (i.e., the ingroup) was more likely to be helped than if they
wore a Liverpool FC jersey (i.e., the outgroup) or an unbranded jersey. Social identity theory

provides an explanation for the inter-group relations that drive behaviour both through a shared
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social identity and positive distinctiveness when comparing one’s ingroup with other outgroups.
However, social identity theory does not explicate to the same extent the antecedents of social
identity and social identification within groups (Haslam et al., 2018), and so it is to self-
categorization to which I now turn.

Self-categorization theory (SCT) shares many of the same tenets as social identity theory,
but more specifically, sheds light on the cognitive processes through which individuals
categorize themselves within various social groups (Hornsey, 2008). As such, self-categorization
theory seeks to understand how, when, and why we categorize ourselves as a part of certain
groups as opposed to others (Reimer et al., 2020). According to this theoretical framework,
people tend to shift their self-conception according to the salience of various interpersonal (i.e.,
as an individual group member), intergroup (i.e., a member of some groups but not others),
and/or superordinate categorizations (Cargile, 2017; Turner & Reynolds, 2012). This gives rise
to the core psychological processes articulated within SCT which correspond to the extent to
which an identity is salient based on both accessibility and fit within a given context.

Accessibility (also referred to as perceived readiness) reflects an individual’s past history,
experiences, and values that they draw upon to categorise oneself and others. This accessibility
arises through ongoing socialised processes with significant others (friends, family, workplace)
or cultural surroundings (e.g., media influences, educational upbringing), and reflects a person’s
readiness to make use of a particular social categorization. The perceived fit of a category
depends on both comparative and normative considerations (Turner et al., 2012). Comparative fit
corresponds to the extent to which people perceived that they are similar to others within a given
social group, when also contrasted against people within different social groups. For example, a

young adult might strongly identify with being an exerciser if surrounded by other physically
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active people with whom they perceive themselves to be similar. Normative fit reflects the
behaviours of group members and, in particular, the extent to which the behaviours displayed by
group members are consistent with what one might expect of that social group (Oakes et al.,
1987). If a person perceived that the behaviours of members of a current group align with one’s
own behaviours, then normative fit exists. In sum, when people are exposed to various social
identities (based on family, school, or social interactions) that are perceived to be salient, this
leads them to identify more strongly with others that display those shared or similar social
identities. This shared sense of social identification can act as a psychological resource to help
individuals bolster their self-esteem, reduce any sense of loneliness, as well as improved their
health and wellbeing (Jetten et al., 2017).

In recent years, a growing body of research has explored ways in which a person’s social
relationships, social networks, social support and other social identity-based resources derive
beneficial health outcomes in the form of a “social cure” (Cruwys et al., 2013; Haslam et al.,
2018; Haslam et al., 2014; Jetten et al., 2012). A critical contributor in the protective
mechanisms of group involvement, and ensuing social cure for well-being, is the experience of
social support that one experiences in a group context (Greenway et al., 2015). During stressful
situations or individual turmoil, the increased exposure to social support — especially from
perceived in-group members — is important in dealing with stressful situations in a manner that
reduces psychological harm (Greenway, 2015). Furthermore, when support is received from
ingroup members, communications may be perceived in a more constructive manner due to the
shared identities between oneself and other group members (Levine & Thompson, 2004; Levine
et al., 2005). Building on literature linking increased social support to positive health outcomes,

Bucholz and colleagues (2014) observed the effect of low social support on health outcomes in
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patients with acute myocardial infarction. Interestingly, this study analyzed social support at both
the time of acute myocardial infarction and 12-months afterwards. Results showed patients with
low social support presented with poorer mental health functioning and depressive symptoms at
the initial time of onset when compared to those with moderate/high social support. The
differences between those identified as receiving low versus moderate/high social support
persisted at the 12-month follow up which resulted in continuing mental health (e.g., depression)
disparities between the different groups. Despite these mental health differences, those in the low
social support group did not differ with regard to their physical health when compared with the
moderate and high social support groups.

Social group involvement allows for increased social support through connection and
identification whilst also playing a key role in influencing individual self-esteem (Harris & Orth,
2019). Self-esteem is defined as an individual’s overall sense of personal worth or value (Du et
al., 2017). Self-esteem impacts one’s decision-making processes, relationships, emotional health,
and overall wellbeing (Orth & Robins, 2014). In line with social identity theorizing, group
members protect and enhance the status of their in-group through the process of ‘positive
distinctiveness’ in order to positively improve their self-esteem (Martiny & Rubin, 2016).
Individuals find themselves striving to create, maintain, and protect the positivity of their social
identity by increasing the status of their ingroup while discriminating against comparable out-
groups through the means of in-group biases (Martiny & Rubin, 2016).

Personal self-esteem is a crucial aspect of psychological health and well-being as it
influences how individuals perceive and interact with the world around them (Jetten et al., 2015).
Low self-esteem has been shown to be a predictor of poor mental health outcomes (Zimmerman,

1999; Jetten et al., 2015). Jetten and colleagues (2015) conducted research consisting of three
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different studies to evaluate the effects of group membership on personal self-esteem in different
populations. Across all three studies, that included school children, older adults from China, and
homeless adults living in China, increased group membership was positively correlated with
personal self-esteem (Jetten et al, 2015). The results suggest that belonging to multiple groups
can potentially improve personal self-esteem levels regardless of one’s age, socioeconomic
status, and/or ethnicity.

The importance of group membership is not only emphasized through its ability to
increase levels of personal self-esteem but also through its relationship with psychological
disorders such as depression. Specifically, Cruwys and colleagues (2013) evaluated the
protective and curative abilities that social group membership has against the development and
progression of depression. They found that having a greater number of group memberships was
protective against the development of depression among an initially non-depressed sample,
whilst also being curative of reduced depressive symptoms in those living with depression
currently. Specifically, among those participants that reported a history of depression, 41% who
reported no group membership experienced depressive symptoms 6 years later compared to only
15% of participants that were involved with 3 or more groups.

Group Life and the Protective Effects against Stress

The natural physical and mental response to chronic and uncontrollable levels of stress
has been implicated in numerous chronic health conditions such as cardiovascular disease,
cancer, diabetes, and depression. Social relationships are critical components of human well-
being as they fulfill both emotional and material needs that protect individuals from
psychological harm and ensuing chronic illnesses. A recent body of social-psychological

research has begun to focus on why and how social relationships and interactions relate to health
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outcomes by focusing on the distinct benefits of group memberships (Haslam et al., 2018;
Kyprianides & Brown, 2019). This literature has notably been underpinned by social identity
theorizing to health to highlight the importance of an person’s social identification with fellow
group members. Social identification is associated with better adjustment, coping and wellbeing
largely due to the fact that social identities satisfy basic psychological needs and provide the
basis for productive engagement (Greenaway et al., 2015). These include the need to belong, the
need for self-esteem, the need for control and the need for meaningful existence (Greenaway et
al., 2015). As such, the social identity approach indicates that people gain a sense of increased
self-esteem from their positive social identities within their ingroups (Kyprianides & Brown,
2019; Tajfel & Turner, 1979). Meaningful social identities also enhance social support, which in
turn, enhance well-being (Haslam et al, 2018). When people identify and relate to one another
through shared group memberships, they tend to give one another support and receive support
more frequently (Kyprianides, 2019). Group members also “construe the support they receive
more positively because they recognize fellow in-group members as ‘one of us” (Kyprianides,
2019, p. 3). Previous research has identified that social support and personal self-esteem operate
as coping resources against the detrimental effects of social stressors in the form of a buffering
mechanism (Gayman et al., 2013).

In a complementary line of research, Rosengren and colleagues (1993) examined the
relations between stressful life events, social support, and mortality; mortality measures were
based on deaths from coronary heart disease, cancer, alcohol related consumption, and non-
specific/other sources. For those living with low emotional social support, the presence of
stressful life events predicted an increased risk of mortality (Rosengren et al, 1993).

Comparatively, there was no effect on mortality for stressful life events among those who
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reported receiving high levels of emotional social support. In a similar regard, a more recent
study by Heshizer and Knapp (2016) explored whether social support is able to alleviate work-
related stress symptoms in teachers. Work stress was assessed by a measure of “actual danger”
that tapped into the frequency of receiving, and self-reported risk of, threats within the
workplace. Perceived social support was assessed in the form of organizational support, union
support, and support from the principle, fellow teachers, and one’s family. The researchers found
that increased support from all groups (besides the union which showed no positive correlation)
worked to alleviate work related stress symptoms.

To test the hypothesis that increased self-esteem has the ability to reduce an ensuing
stress response in the face of a stressful task, Rector and Roger (1997) conducted the stroop test
in order to simulate a high stress task for two different groups: a high self-esteem group and a
neutral self-esteem group. These groups were created based on a fake personality test given to
participants that was designed to manipulate their perceived self-esteem into a high category
group or neutral category group. Furthermore, the researchers operationalized two different
conditions being a low stress condition and a high stress condition. In both the high stress and
low stress conditions, those who were allocated to the high self-esteem group showed superior
performance and experienced less personal threat during the task. Across both the high and low
stress conditions, the high self-esteem group reported a lower mean perceived subjective stress
score while the neutral group reported a higher mean perceived subjective stress score. When
taken together, the protective effects of psychosocial resources appear to have the potential to

buffer against stressors and reduce the effects of chronic stress on the body and mind.
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Purpose and Hypotheses

There is considerable evidence demonstrating the negative effects of stress on both
mental and physical health outcomes (Kendler et al., 1999; McEwen, 2006). Despite this
evidence, there is an absence of research examining the extent to which group involvement can
moderate the relationship between stress and health outcomes. Given the potential implications
for public health interventions, the purpose of this Master’s thesis research was to investigate the
extent to which group involvement buffers against the putative negative effects of cumulative
stress on long-term mental and physical health outcomes. Two hypotheses guided the research:
(1) Cumulative stress will prospectively predict the occurrence of mental and physical health
outcomes, and (2) Increased levels of group involvement will mitigate the adverse effects of

stress on long-term mental and physical health outcomes.
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Method
Participants
Data were derived from the Midlife in the United States (MIDUS) study

(https://www.midus.wisc.edu/). MIDUS researchers conducted a baseline study that ran from

1995-1997 that consisted of 7108 participants aged 25-75. Beyond the aforementioned baseline
study that ran from 1995-1997, otherwise know as MIDUS 1 (M1), further data collection events
included MIDUS 2 (M2) which ran from 2004-2009 along with MIDUS 3 (M3) which ran from
2013-2019. Of the initial sample of 7108 participants that participated in M1, 4963 participated
in M2, and 3294 participated in M3 to provide a roughly 20-year range in data collection
comprised of the same participants from the initial cohort. Only data derived from M2 and M3
were utilized in my thesis research as they were conducted most recently and contained variables
of interest that were not included in M1 and were only initially introduced as part of M2. Data
from M2 were operationalized as Time (T1) and data from M3 were operationalized as Time 2
(T2). These data consisted of participants from both the main longitudinal MIDUS study, as well
as participants from the Milwaukee sub-study (Ryff et al., 2017), which represented a subsample
of black participants who were recruited to diversify the original pool of participants.

The research subsumed within this thesis project included data from 3682 adults from
around the United States (Mean age at T1 = 54.04 years, SD = 11.37). The inclusion criteria for
participants enrolled in MIDUS included: being between the ages of 25 and 74 at the time of
recruitment, the ability to read and write in English, residence in the United States, providing
written consent, and completing a health screening questionnaire to ensure participants were
physically and mentally capable of participating. Participants with severe mental or physical

illness, or those with a history of substance abuse, were excluded from the study.
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Overall, the sample at T1 was predominantly female (56.1%), currently employed
(72.1%), living or residing with a partner (72.7%), and had children (87.1%). Furthermore, a vast
majority of the participants identified as white (82.5%), and roughly half of the cohort had at
least a high school education (46.6%) or a college degree (46.3%) (See Table 1).

Procedure

Within both M2 and M3 longitudinal follow up events, researchers conducted multiple
projects covering an array of topics. Each project involved collecting data on variables from
multiple fields of study, but only data derived from one project (with regard to both M2 and M3)
were utilized in my Master’s thesis project. This corresponded to The Survey Project, which was
designed to investigate the role of behavioural, psychological, and social factors in contributing
to age-related differences in physical and mental health.

The data derived from M2 and M3 in this study were procured online through the

MIDUS Colectica Portal (https://midus.colectica.org/). As such, no institutional review board

(IRB) was required prior to undertaking this project; parenthetically, the original MIDUS
researchers received ethical approval through the University of Wisconsin Institutional Review
Board and in doing so, ensured that all participants provided informed consent prior to providing
data.
Measures
Group Involvement

Group involvement was measured by asking participants in the MIDUS 2 Survey Project
the following question: "In a typical month, about how many times do you attend the following?

Meetings of sports or social groups.” (See Appendix). Group involvement utilizing this variable
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was operationalized by Creaven and colleagues (2020) in a study analyzing the effects of
cardiovascular reactivity on social participation.
Cumulative Stress

Cumulative stress was measured by combining psychosocial stressors from eight
different domains (Slopen et al., 2013). Data derived from the MIDUS study allows for the
measurement of a cumulative stress score as participants were questioned about multiple
domains of psychosocial stressors at repeated time points (Slopen et al., 2018). These eight
domains include relationship stress, financial stress, work stress, work-family spillover,
perceived deprivation, neighborhood stress, discrimination, and recent problems in the family.
Slopen et al. (2018) described a step-by-step procedure for creating a cumulative stress measure,
which allows for a comprehensive assessment of stress across multiple domains. Their
approaches begin by creating composite scores separately for multiple stressor domains (based
on the grouped categories of stressors noted above) and then grouping them together into one
main composite score across four main steps. First, the measurements related to a specific
domain of stress are transformed into z-scores, which provide a common scale for comparison.
Second, these z-scores are added together within each specific stressor domain. In the third step,
the resulting sum is standardized again into a z-score containing all the stress measures within
each individual domain. Finally, once these individual domain scores are standardized, the next
step is to create a cumulative stress score, by combining multiple types of stressors. This is done
by summing the z-scores of each stressor domain and then standardizing this new sum into
another z-score.

Relationship stress consisted of four measures, family strain (Cronbach’s a=0.8), friend

strain (0=0.79), marital risk (0=0.69), and spouse/partner strain (0=0.81) (Walen & Lachman,
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2000). Financial stress was assessed using two measures that capture financial difficulties
(x=0.79). Work stress consisted of measures of skill discretion (0=0.68), decision authority
(0=0.85), demands (0=0.74), coworker non-support (a=0.74), supervisor non-support (a=0.87),
risk of injury on the job, and job insecurity (Karasek, 1985). Work-family spillover was measured
by negative work-to-family spillover (¢=0.84) and negative family-to-work spillover ( 0=0.81)
(Grzywacz, 2000). Perceived deprivation was assessed by the extent to which individuals are
dissatisfied with their relative position or experiences in the domains of work opportunity
(0=0.78), living environments (0=0.80), and ability to provide for one’s children (0¢=0.69) (Ryff
et al., 1999). Neighbourhood stress was assessed by inquiring about the safety and trust in one’s
neighbourhood (0=0.68) (Keyes, 1998). Discrimination included an inventory of major
discrimination events and the everyday discrimination scale (0=0.97) (Kessler, Mickelson &
Williams, 1999). A final measure that was operationalized by Slopen et al. (2013) but was not
sourced from previous research corresponded to past-year family problems that measured
financial, health, legal and relationship problems in the respondent’s immediate family including
parents, children and spouse (See Appendix). Scores derived from each of these measures within
the cumulative stress score have been found to display acceptable internal consistencies, with
Cronbach alpha coefficients ranging from 0.68 to 0.97 (Slopen et al., 2013).
Mental Health

Mental health was assessed using measures of general affective distress, affective
diagnosis based on self-report, and self-reported affective disorder (See Appendix). General
affective distress was assessed as per the Non-Specific Psychological Distress Scale by Kessler
and colleagues (2002). Specifically, participants answered how often during the previous 30 days

they experienced emotions of worthlessness, hopelessness, nervousness, restlessness, or fidgety
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feelings while also assessing two emotional states: (1) how much of the time everything was an
effort, and (2) how often they were so sad that nothing could cheer them up. Previous Cronbach
alpha coefficients reported during MIDUS 1 (0.86) and MIDUS 2 (0.83) showed good evidence
for internal reliability of the general affective distress measure (Charles et al., 2013).

Affective diagnosis based on self report was assessed through participants meeting the
criteria for one or more of the following: (1) Major depressive disorder, (2) Dysthymia (a chronic
form of depression), or (3) Generalized anxiety disorder. Specifically, this measurement is
derived from the Composite International Diagnostic Interview Short Form (CIDI-SF; Kessler et
al., 1998). This measure was developed by the World Health Organization using criteria
established in the third edition of the Diagnostic and Statistical Manual of Mental Disorders,
Revised Third Edition (DSM-11IR; American Psychiatric Association, 1987).

Finally, self-reported affective disorder was assessed with a single item that asked
whether in the past 12 months participants had experienced or been treated for “anxiety,
depression, or some other emotional disorder”.

Physical Health

In each phase of the MIDUS studies, participants were asked (in The Survey Project) if
they had experience of, or had been treated for, any of 15 different chronic health conditions
during the previous 12 months. Additionally, participants were asked if they had experienced or
been treated for cancer at any point in their life as this illness requires ongoing treatment from
medical professionals. Overall, twenty-nine individual conditions were assessed in the survey,
that were clustered into 15 chronic health condition categories. These chronic health categories
include autoimmune disorder/lupus, cardiovascular conditions, diabetes or high blood pressure,

digestive conditions, foot trouble, hay fever, gall bladder conditions, neurological conditions,
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lung conditions, pain related conditions, skin trouble, thyroid disease, trouble with
gums/mouth/teeth, urinary or bladder problems, and cancer. As per procedures implemented by
Piazza and Colleagues (2013). Grouping of illnesses that are the same or similar was necessary
in order to prevent these conditions from being measured multiple times within the same
participant (See Appendix).
Covariates

Careful consideration was given to ensure that any findings were not attributed to
confounding variables that have been known to previously influence physical and mental
wellbeing (Piazza, 2013; Charles et al., 2013). In this study, education, age, and gender were
operationalized as covariates in the analyses in which mental and physical health measures were
operationalized as dependent measures (Piazza, 2013; Charles et al., 2013). Furthermore, in line
with Lockwood and colleagues (2022), three dummy-coded variables were included as
covariates in both the mental and physical health analyses. These variables were employment
status, parental status, and partner status and are researcher created rather than variables
measured in the MIDUS study. Additional covariates of race, smoking status, BMI, and current
emotional/mental health were also included in the analysis in which physical health variables
were operationalized as the dependent measure. Each of these additional covariates have been
previously associated with an increased risk of reporting a chronic physical health condition (Sin
et al., 2021; Piazza, 2013; Charles et al., 2008).

Education was assessed through an ordinal scale item of less than a high school
education, a high school diploma or a General Equivalency diploma, some college but no degree,
a four-year degree, and finally, at least some graduate school. Race was operationalized as a

dichotomous variable of white (0) or other (1) due to a lack of ethnic minorities included in the
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sample. Parenthetically, it should be noted that the MIDUS researchers used the term ‘race’
rather than ‘ethnicity’, and so we followed their conceptualization in the current study. History of
smoking was measured by asking the sample if they had “ever smoked cigarettes regularly”,
which was dummy coded on the basis of whether participants have ever smoked or not. BMI was
calculated through the collection of participant’s self-reported height and weight (i.e., self-
reported weight divided by height in kilograms and meters squared, respectively). Current
mental/emotional health was assessed by asking the following: “Would you say you mental or
emotional health is excellent, very good, good, fair, or poor?”’. Employment status was assessed
by asking if participants were currently working or not. Parental status was assessed by asking
participants if they currently have no children or one or more children. Partner status was
assessed by asking participants if they were currently married or living in a marital-like
relationship or if they had neither relationship. Finally, T1 measures (MIDUS 2) of the respective
dependent variable was operationalized as a covariate in each of the four main analyses
described below.
Data Analysis

After collating the variables of interest from the MIDUS Colectica and exporting them
into Excel, the data were subsequently imported into SPSS (version 28). Prior to conducting the
main analyses, which involved examining whether group involvement moderates the relations
between cumulative stress and the physical and mental health measures described above, the data
were first examined to ascertain both the amount and patterns of missingness. Newman (2014)
emphasized the importance of addressing missing data in research studies, noting that
researchers in psychology often ignore recommended treatments for handling missing data,

which can lead to bias and errors in their findings. As Newman noted, missing data can be
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categorized into three types of missingness; that is data that are missing at the item-level,
construct-level, and/or person-level. Iltem-level missingness refers to situations where
respondents leave one or more items unanswered on a multi-item questionnaire instrument. This
can happen for various reasons, including if or when individual items deal with sensitive
information or when participants are confused about individual items. Construct-level
missingness occurs when respondents do not provide responses in relation to an entire sub-scale
scale or all questions that pertain to a specific construct. Person-level missingness refers to cases
where an individual fails to respond to any part of the survey. These distinctions can help
researchers better understand the nature of missing data and tailor their handling of it
accordingly. Before reporting the levels of missingness in the current study, it is important to
emphasize one major suggestion as reported by Newman (2014): that is, one should not use
listwise deletion. Listwise deletion is a method of handling missing data that involves removing
all cases or persons who have any missing data before proceeding with the analysis. Essentially,
the analysis is conducted only with complete cases, and any incomplete cases are excluded from
the analysis. Such an approach has the disadvantage of treating missing data at the item and/or
construct levels as missing at the person level, which can be problematic for several reasons.
Specifically, the use of listwise deletion often greatly reduces a study’s sample size and
statistical power (while also increasing the odds of Type Il error) and only supports inferences to
those individuals that filled out the survey completely (Newman, 2014).

When data are missing, Newman (2014) recommended the pursuit of some key steps.
First, if data are missing at the item-level, the suggested practice is to use each person’s mean
across available items to replace the missing data and represent the focal construct. Once item-

level missing data are dealt with, it is essential to ascertain the amount of missing data at the
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construct-level and/or person-level and examine the patterns of missingness; that is, as per
Rubin’s (1976) typology, examine whether data are Missing Completely at Random (MCAR),
Missing at Random (MAR), or Missing Not at Random (MNAR). Once these patterns are
identified, the remaining missing data can be handled using techniques such as multiple
imputation or maximum likelihood techniques (Newman, 2014).

With regard to the cumulative stress data, missing data were handled by the MIDUS
researchers prior to utilization in the current study (as per Williams & Slopen, 2019).
Specifically, when sub-facets of cumulative stress were found to be missing, but those missing
data were found to be unrelated to participants” demographic information, missing data
(accounting for 0% to 22% of cases) for those sub-facets were substituted with the lowest
possible value (Haight et al., 2023). When missing data were found to be MNAR, sequential
multiple imputation was used following procedures by Ranghunathan et al. (2001).

In addition to the nature, and handling, of missingness within the cumulative stress
measures, the extent of missing data varied across the four main analyses described below, and
thus, a separate description and explanation of the missing data patterns is provided. Item-level
missing data was initially identified for three variables. Specifically, participants had missing
data at the item-level in the general affective distress model for the covariate variable of T1
general affective distress (11.0% of participants), as well as for the dependent variable of T2
general affective distress (11.1% of participants). It is important to mention that some
participants were missing either the T1 or T2 general affective distress measures, while others
were missing both. Furthermore, item-level missing data was observed for two participants
(0.0005% of participants) in the physical health model, specifically for the covariate of

emotional health. To address these item-level missing values, the missing values were replaced
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with the mean value across the available items for each respective participant, as suggested by
Newman (2014).

With regard to ascertaining missing data at the construct-level, 15.8% of the participants
had missing data for the moderator variable of group involvement. Additionally, in all four main
analyses, a very small percentage of participants (only four individuals, amounting to less than
0.1% of the sample) had missing data at the construct level for the covariate of education. In the
analysis focusing on self-reported affective disorder, it was observed that there was exclusively
construct-level missingness across the variables in the model. This corresponded to T1 self-
reported affective disorder for 10.7% of the participants, as well as T2 self-reported affective
disorder, which was missing for 11.8% of participants. Lastly, in the analysis examining physical
health, construct-level missing data was found for several covariates. Specifically, BMI had
missing data for 14.3% of the participants, smoking status for 25.9% of the participants, and race
for 0.4% of the participants.

With regard to Rubin's (1976) typology, data that are MCAR means that the probability
of missing data is unrelated to both the observed data values and the missing data values. MAR
means that the probability of missing data depends on other observed data in the dataset but not
on the missing data values. Lastly, MNAR can occur when the likelihood of missingness is
influenced not only by the observed data but also by the specific values that are missing. To
assess whether the missing data in each analysis followed the Missing Completely at Random
(MCAR) pattern, Little's (1988) chi-squared test was performed. The results indicated that the
missing data for self-reported affective disorder (¥2 (2) = 0.21, p = 0.90), physical health (¥2 (5)
=6.8, p=10.29), general affective distress (¥2 (27) = 40.1, p = 0.051), and affective diagnosis

based on self-report (¥2 (2) = 0.19, p = 0.91) were consistent with the MCAR (with ps > .05). To
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address the missing data, multiple imputation methods (Newman, 2014) were employed in the
analyses involving physical health, general affective distress, and affective diagnosis based on
self-report. However, in the modeling of self-reported affective disorder, expectation
maximization (Newman, 2014) was used to handle missing data on the basis of the binary nature
of the dependent measure (T2 self-reported affective disorder) and covariate (T1 self-reported
affective disorder).

Following the completion of missing data imputation, moderation analyses were
conducted for each of the four health outcomes. All covariates for these analyses were derived
from T1 (i.e., MIDUS 2), which was the baseline measurement point for this study. The
independent variable of cumulative stress was based on those measures derived at T1. Similarly,
the moderating variable of group involvement was also based T1 measures. The dependent
variables of mental and physical health outcomes were measured at T2 (i.e., MIDUS 3), which
occurred approximately 10 years after T1.The moderation analysis for general affective distress
was conducted using a general linear regression, while the moderation analyses for the
dichotomous dependent variables of self-reported affective disorder and affective diagnosis
based on self-report were undertaken using binary logistic regression. Finally, for physical
health, due to the count data of the dependent variable and the high number of zeros in the
dataset, a negative binomial Poisson regression was utilized. Not only did this dataset have a
higher number of zeros but it also displayed overdispersion when analyses were conducted using
a simple Poisson regression. Negative binomial Poisson regression is an extension of Poisson
regression that allows for larger variances than means, which makes it suitable for count data that

are overdispersed (Cameron & Trivedi, 2013).
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Results

Descriptive Statistics

Bivariate correlations between study variables are shown in Table 2. Of particular
relevance to the current research, there were significant correlations between T1 cumulative
stress and T2 mental health outcomes for each of general affective distress (r = 0.30, p < 0.01),
self-reported affective disorder (r = 0.17, p < 0.01), and affective diagnosis based on self-report
(r=0.19, p <0.01). The bivariate relationship between T1 cumulative stress and T2 physical
health outcomes was also significant although very small (r = 0.07, p < 0.01).

Mental Health Conditions

Moderation Analyses — General Affective Distress

For the moderation analyses, linear regression was used to test whether group
involvement moderates the effects of T1 cumulative stress in relation to T2 general affective
distress. Prior to conducting this analysis, tests for linearity were undertaken using the Box-
Tidwell procedure (1962), scatter plot analysis, and the Durbin-Watson test. The Durbin-Watson
test checks for autocorrelation in the residuals, which would violate linearity assumptions. A
value between 1.5 and 2.5 indicates no significant autocorrelation. The Box-Tidwell procedure
and scatter plot analysis confirmed that the predictor was linearly related to the outcome
variable. Furthermore, the Durbin-Watson test produced a value of 2.010, indicating that the
assumption of linearity was met, and the regression model was appropriate for analyzing the
relationship between variables. As shown in Table 3, there was a main effect for cumulative
stress on general affective distress (B = 0.12, p < 0.001) such that higher levels of cumulative
stress were associated with higher general affective distress scores. There was no main effect for

gender (f = 0.01, p=0.31) or group involvement (f = 0.005, p = 0.39) on general affective
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distress. Finally, the stress*group involvement interaction effect was non-significant (f = 0.02, p
= 0.18) which suggests that group involvement did not moderate the relationship between Time 1
stress and Time 2 general affective distress.
Moderation Analyses — Self-Reported Affective Disorder

For the moderation analyses, a binary logistic regression was performed to ascertain the
interaction effect between cumulative stress and group involvement in predicting self-reported
affective disorder. Prior to running the analyses, assumption testing was undertaken to confirm
there was a linear relationship between the continuous independent variables and the logit
transformation of the dependent variable. This involved evaluating the linearity of the continuous
predictor variables with respect to the logit of the dependent variable using the Box-Tidwell
procedure (1962). The predictor variable was linearly related to the logit of the dependent
variable. Furthermore, this model explained 30% (Nagelkerke R?) of the variance in self-reported
affective disorder. The binary logistic regression model was statistically significant, y2(10) =
771.9, p <0.001. Of the 10 predictor variables, 5 were shown to be statistically significant:
cumulative stress, gender, T1 self-reported affective disorder (M2), employment status, and
parental status (as shown in Table 4). The stress*group involvement interaction was non-
significant (B = 0.005, p = 0.60) which suggests that group involvement did not moderate the
relationship between T1 cumulative life stress (M2) and T2 self-reported affective disorder (M3).
Moderation Analyses — Affective Diagnosis based on Self-Report

For the moderation analyses, a binary logistic regression was performed to ascertain the
interaction between cumulative life stress and group involvement in predicting the likelihood that
participants had an affective diagnosis based on self-report at T2. Prior to running the analyses,

the Box-Tidwell (1962) procedure was utilized to check for linearity between the continuous
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predictor variable and the logit transformation of the dependent variable. Furthermore, this
model explained 19% (Nagelkerke R?) of the variance in affective diagnosis based on self-report.
The binary logistic regression model was statistically significant, y2(10) = 385.1, p < 0.001. Of
the 10 predictor variables, 6 were shown to be statistically significant: cumulative stress, gender,
T1 affective diagnosis based on self-report, parental status, employment status, and age (as
shown in Table 5). The stress*group involvement interaction effect was non-significant ( =
0.009, p = 0.47) suggesting group involvement did not moderate the relationship between Time 1
stress and Time 2 affective diagnosis based on self-report.

Physical Health Conditions

Before performing the moderation analysis, the assumption of linearity was assessed by
creating a residual scatterplot, which showed no violations. As for the moderation analyses, a
negative binomial Poisson regression was conducted to analyze whether group involvement
moderated the effects of cumulative life stress in relation to physical health outcomes. Due to the
nature of the dependent variable being count data, Poisson regression was initially chosen.
However, due to increased variation in the data that was greater than the mean (overdispersion),
a negative binomial model was implemented (Cameron & Trivedi, 2013). Furthermore, as the
negative binomial model allows for the variance to be greater than the mean, this model is
applicable and encouraged when dealing with count data that has a high frequency of zero
values, as occurred in the current dataset (Cox et al., 2019). The likelihood ratio chi-square test
(Omnibus test) indicated that the full model was a significant improvement in fit over a no
predictor model (p < 0.001). Within the model, 7 variables were significantly related to physical
health at T2. These included cumulative stress, gender, T1 physical health, race, smoking status,

BMI, and age (as shown in Table 6). Of direct relevance to this study, the stress*group
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involvement interaction was non-significant ( = -0.01, p = 0.17) which indicates that group
involvement did not moderate the relationship between T1 cumulative stress and T2 physical

health outcomes.
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Discussion

A growing body of evidence suggests that belonging to or being a member of social
groups positively contributes towards individual heath and wellbeing (Lam et al., 2018; Haslam
et al., 2018). Given this knowledge, the goal of this research was to investigate whether
involvement in sport or social groups moderated the relationship between cumulative life stress
and the presence of long term chronic mental and physical health conditions experienced within
a large sample of adults from the United States.

Mental and Physical Health Trends within MIDUS

The results of the regression analyses suggest that specific demographic and lifestyle
factors may contribute to downstream general affective distress, self-reported affective disorder,
affective diagnosis based on self-report, and physical health illnesses. The regression coefficients
for gender in three of the models, namely self-reported affective disorder, affective diagnosis
based on self-report, and physical health illnesses, suggest that women report experiencing more
health problems than men for each of the aforementioned illnesses. These findings align with
prior research, which has consistently shown that women exhibit higher rates of depression and
anxiety compared to men (Bromet et al., 2011).

However, research on the prevalence of chronic physical conditions between genders has
yielded inconsistent results. While women generally have a longer lifespan than men (Crimmins
et al., 2019; Matud, 2017), studies have found that men are more likely to have heart disease,
stroke, and diabetes, whereas women are more likely to have arthritis and depression (Crimmins
et al., 2019; Tam, 2020). In Canada’s Aging and Chronic Diseases Report, Dr. Theresa Tam, the
Chief Public Health Officer in Canada, highlighted that men aged 65+ exhibit a higher
occurrence of specific chronic health diseases such as diabetes, cancer, heart failure, and gout
compared to women aged 65+ (Public Health Agency of Canada, 2021). In contrast, women
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aged 65+ present with higher levels of chronic health conditions such as osteoporosis, arthritis,
dementia, and anxiety disorders compared to men. At a minimum, the results of the current study
suggest that sex and gender need to be considered in any predictive longitudinal models, at least
in controlling for their effects as substantive covariates, when examining the relations between
stressors and putative physical and psychological outcomes.

In addition, employment status was found to be a significant predictor of general
affective distress, self-reported affective disorder, and affective diagnosis based on self-report
with unemployed individuals being at a higher risk of developing such a disorder. This finding is
consistent with previous studies that have shown the impact of job loss in relation to the onset of
poor mental health outcomes (Norstrom et al., 2019; Shimzu et al., 2015). The results also
revealed a positive correlation between age and the number of physical health outcomes at T2,
indicating that older age is associated with increased physical health conditions. This finding is
consistent with previous research that has linked aging to increased risk of chronic diseases,
decreased physical function, and overall decline in health (Crimmins & Beltran-Sanchez, 2011;
Lowsky et al., 2014). Taken together, these findings suggest that age may be an important factor,
and should (as with gender), be considered as a control variable within any longitudinal study
that is designed to ascertain the predictive utility of various candidate variables.

Does Group Involvement Protect against the Effects of Stress in Relation to Downstream
Health?

The findings of the moderation analyses highlight that cumulative stress is related to the
occurrence of downstream health problems; in particular, mental health problems. Indeed, this
finding would appear to underscore the necessity of early interventions to alleviate the adverse

effects of stress. The positive correlations observed between T1 cumulative stress and T2 mental
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health outcomes, assessed approximately 10 years later, are consistent with previous studies
linking stress to affective disorders (Stansfeld et al., 2011; Zisook et al., 2007). Given the
increasing prevalence of mental health disorders worldwide, the identification of stress as a risk
factor for these conditions several years later can have important implications for public health.
By recognizing stress as a significant contributor to these disorders, public health initiatives can
prioritize stress management and prevention strategies to reduce the overall burden of mental
health conditions in communities. These prevention and management strategies can target
populations in schools, workplaces, and communities, which have been shown to mitigate the
impact of stress and lower the risk of mental health disorders like major depressive disorder
(Munoz et al., 2015). Moreover, the weaker yet significant correlation between T1 cumulative
stress and T2 physical health outcomes suggests that stress may also have detrimental effects on
physical health. This finding is in line with previous research linking stress to various physical
health problems, such as cardiovascular disease and immune system dysfunction (Cohen et al.,
2007; McEwen & Stellar, 1993).

Beyond ascertaining the relations between stressors and various health outcomes, the
main objective of conducting the moderation analyses was to explore whether group involvement
acted as a protective factor against the adverse effects of cumulative stress on subsequent mental
and physical health conditions, when assessed approximately 10 years later. The results
indicated, contrary to the study’s a priori hypotheses, that involvement in sport or social groups
did not moderate the association between cumulative stress at T1 and the health outcomes at T2.
This finding stands in contrast to prior studies that emphasized the beneficial effects of group
involvement on stress management and well-being, which were attributed to the psychosocial

resources acquired through social interaction (Sandstrom & Dunn, 2014; Holt-Lundstad et al.,
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2010). As one example, Jetten et al. (2022) conducted a study that examined the effects of
physical activity and social group memberships on mental health outcomes over time. When
considering all the groups that individuals specified that they were members (i.e., social and
sport group), belonging to multiple groups was related to lower levels of depression and anxiety
over time, independent of initial levels of depression and anxiety. In a similar regard, Stevens et
al. (2021) aimed to investigate the effects of group involvement, as well as the loss of access to
groups, on mental health and well-being. This research was conducted specifically in the context
of group physical activity across two separate studies. In one study, data from a population study
of older adults in England (N = 4,549) revealed that belonging to sport or exercise groups
predicted fewer symptoms of depression four years later than those who did not belong to such
groups (Stevens et al, 2019, study 1). This relationship was mediated by two factors: those who
participated in groups engaged in physical activity more frequently than those who did not and
experienced lower levels of loneliness. Non-group participants had almost twice the rate of
clinical depression compared to group participants. A separate study focused on Australian
adults (N = 635) who were members of sport and exercise groups (Stevens et al, 2019, study 2).
Specifically, during the COVID-19 pandemic, when participants experienced greater loss of
access to group-based activities, they subsequently experienced more severe depression
symptoms than those with fewer losses of group-based activities. Clinical depression rates were
over twice as high among those who had lost access to more than two groups compared to those
who had lost access to fewer than two groups. The relationship between the number of groups
lost and depression symptom severity was mediated by increased feelings of loneliness, but not

by overall physical activity levels.
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The lack of a buffering effect of group involvement on the relationship between stress
and health outcomes suggests that group involvement is not a substantive third variable that
protects against cumulative life stress. On the other hand, it is conceivable that the
operationalization of group life that was used in this study was not a sensitive measure of group
involvement. Group life was assessed by asking participants how many times in a typical month
did participants take part in social or sport groups. Such a measure does not provide any
indication of the quality of group interactions, or the extent to which participants felt connected
to others within those groups, and so may well have been an imprecise measure of their group
involvement as part of the MIDUS study. This issue is discussed in greater detail below. It is also
conceivable that participants’ involvement in group activities may have substantially changed
during the 10-year period between data collection during MIDUS 2 and MIDUS 3. Of course,
other factors (beyond group involvement) might be more salient moderate of the relations
between cumulative stress and health outcomes, such as coping strategies and personality traits
(Cohen & Janicki-Deverts, 2009; Korten et al., 2017). As such, it is important for future research
to investigate the complex interplay between stress, individual differences, other candidate
moderators and salient health outcomes.

Study Strengths

The utilization of the MIDUS dataset offers several notable strengths for this study. First,
the dataset encompasses a comprehensive range of questions and variables that were collected by
the MIDUS researchers. This extensive coverage allows for effective statistical control of
various demographic factors and health behaviors, as highlighted by Kahan et al. (2014). By
including relevant covariates, we enhance the accuracy of our modeling while reducing potential

errors caused by confounding variables. Second, longitudinal studies, as emphasized by Caruana
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and colleagues (2015), allow researchers to assess relationships between risk factors and disease
development over different timeframes. By employing a research design utilizing the
longitudinal nature of the MIDUS dataset, we can explore the dynamic nature of these
relationships and gain a deeper understanding of the factors that might contribute to disease
development. Third, as noted by Button et al. (2013) and Kline (2016), a larger sample enables
us to detect smaller effect sizes and obtain more precise estimates. An effect size refers to the
magnitude of the relationship or difference between variables. A larger sample size provides
more statistical power, which increases the likelihood of detecting smaller effect sizes that may
exist in the population, helps reduce uncertainty, and increase the precision of estimates (Cohen,
1992; Kline, 2016). Lastly, the public availability of the MIDUS dataset contributes to the
overall strength of this research. The accessibility of the dataset enables researchers from various
disciplines and institutions to access the data and conduct independent analyses. This open
access framework facilitates cross-disciplinary collaborations, fostering a collaborative
environment for researchers to exchange insights and findings and supporting the progress of
scientific research throughout numerous fields.
Study Limitations

While this study has some notable strengths, there are also some limitations that need to
be addressed. For one, the sample of participants included in the analyses was predominantly
Caucasian, with only about 17% of participants coming from racial and ethnic minority groups.
Although the MIDUS researchers attempted to address this issue by recruiting a sample of
African American participants from Milwaukee, Wisconsin, the underrepresentation of minority
groups in this study remains a concern. This is particularly important in the context of chronic

health conditions, where racial and ethnic minorities have been shown to be at a higher risk than
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their European American counterparts of multiple health disparities (Williams and Cooper,
2019). Research has consistently demonstrated that Black, Hispanic, and Latinx populations are
more likely to develop chronic diseases and experience mental health disorders. For example,
non-Hispanic Black participants have been found to have a higher level of chronic disease
burden than non-Hispanic white participants, while Hispanic individuals are more than twice as
likely to report diabetes or CVD when compared to non-Hispanic white individuals (Bobo et al.,
2016; Davis et al., 2017; Quinones et al., 2019). The underrepresentation of these groups in the
sample presents a challenge for generalizing the study findings to the wider population. Drawing
inferences from particular observations to the population as a whole relies on having a sample
that is representative of that population. Census data shows that white individuals make up
around 60-65% of the US population, but in this study, they made up 83% of the sample (Gobo,
2004; US Census Bureau, 2010, 2020). Therefore, caution must be exercised when generalizing
the study results. Given the higher prevalence of chronic health conditions in minority
populations, it is increasingly important to conduct research that focuses on reducing these
conditions in these groups. In future studies, efforts should be made to recruit a more
representative sample of participants from diverse racial and ethnic backgrounds to improve the
generalizability of the findings.

Limitations related to the use of self-report measures should also be recognized. Due to
the low cost of implementation, relative ease of use, and flexibility, self-reports are often a
preferred method of data collection for large scale epidemiological studies (Hidalgo &
Goodman, 2012; Kormos & Gifford, 2014). Within health research, self-reported survey data can
provide information on particular experiences and perspectives that may not be captured by

medical records or structured interviews (Hidalgo, 2012). With that said, the use of self-report
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data also brings into play the risk of recall bias, in which there is an error in the recollection of
information or events (Brusco & Watts, 2015). This can include an incorrect timeline of events,
forgetting that an event occurred, or recalling an event that did not actually occur (Brusco, 2015).
Due to the nature of the questions in this study, in particular, the physical health questions that
asked whether or not a chronic condition had been experienced in the past 12 months, recall bias
might have contributed to participant responses. Within health research, specifically in situations
in which one is being asked about the presence or occurrence of chronic diseases/illnesses, one
way to address the validity of self-reported data is to cross-check participant responses with
official health records (Hidalgo & Goodman, 2012). This was not done in the MIDUS study, and
it is conceivable that respondents may not have answered a question(s) accurately, particularly in
the case of sensitive questions regarding their health (Demetriou et al., 2015). This limitation is
tied to the phenomenon of social desirability bias, in which respondents answer questions in a
seemingly socially acceptable way (Vesely & Klockner, 2020).

A further potential limitation of this study corresponds to the validity of the measure that
was used to assess group involvement. Previous research has identified that group involvement
can contribute to the development of social identity and enhance individual health and wellbeing
by providing psychosocial resources to group members (Haslam et al., 2018; Taylor, 2011,
Wiley et al., 2018). With that said, the number of groups with which a person engages over a
one-month period sheds limited light on the quality of interactions that one experiences within
those groups, the meaningfulness of any group ties, and/or the extent to which a person’s social
identities are intertwined with other group members. Indeed, it is very plausible that the measure
of group involvement was not sufficiently sensitive to tap into the quality of participants’ group

lives. As a result, we were unable to focus on the quality of the groups while solely focusing on
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the quantity of groups with which participants were involved. To address this limitation,
researchers could, in future, use measures of group involvement that reflect the quality of
interactions among group members. This could include carefully considering the goals, values,
and culture of each group to which a person belongs, as well as their level of engagement and
commitment towards those groups (Uchino, Cacioppo, & Kiecolt-Glaser, 1996). By using such
methods, researchers can obtain a more nuanced understanding of the psychological benefits of
group involvement and potentially develop more effective interventions to promote health and
wellbeing.

Furthermore, this study was limited by the way in which participants’ physical health
conditions were measured by the MIDUS researchers. A focal question asked whether
participants had been treated or experienced symptoms of specific conditions in the previous 12
months before answering the questionnaire. It is important to acknowledge the limitations of
using a passive prospective design with only two timepoints, as this may not capture changes in
health status that occur outside of the data collection periods. In this study, if participants had an
illness between the first timepoint (MIDUS 2) and 12 months before the second timepoint
(MIDUS 3) but did not recall its presence within the last 12 months, they would have answered
negatively. This may have resulted in an underestimation of the true prevalence of illness and
influenced how participants answered. Despite this limitation, the 10-year span of the MIDUS
study is a strength and provides valuable insights into the long-term health outcomes of
individuals.

A final limitation of the current study lies in the adopted longitudinal design, which
involved pre and post-tests conducted over a span of 10 years. The lengthy intervals between

measurements may have resulted in the loss of valuable information and may not capture the
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dynamic nature of the variables under investigation (Dimitrov & Rumrill, 2003). Additionally,
relying on a passive prospective observational design with only two assessments over 10 years
will likely have resulted in important short-term fluctuations and intra-individual variations that
were not captured (Dimitrov, 2003). To address these limitations, future epidemiological
research involving more frequent assessments of stressors, group involvement, and health
outcomes should be considered. This approach offers several advantages, including a more
detailed understanding of within-person dynamics and the ability to investigate dynamic
processes that unfold over shorter timeframes.
Conclusion

In conclusion, the research reported in my Master's thesis sought to investigate the
potential moderating effects of social and sport group involvement on the relationship between
cumulative stress and long-term physical and mental health outcomes. The findings revealed
several important insights. Contrary to my a priori expectations, the findings did not support the
hypothesis that group involvement would moderate the relationship between stress and health
outcomes. Specifically, greater involvement in group life, as observed within MIDUS 2, did not
appear to mitigate the effects of cumulative stress on either physical or mental health outcomes
approximately 10 years later, as assessed in MIDUS 3. These results suggest that the protective
effects of group membership on health outcomes, as reported in previous research, may not be
applicable in the context of the MIDUS dataset. It is possible that other individual or contextual
factors not examined in this study may interact with various stressors to protect (to some extent)
against depleted health outcomes. It is also conceivable that the measure of group involvement
that was used in the current study lacked sufficient sensitivity and validity with respect to

reflecting the quality of ‘group life’. As such, future research would appear warranted to
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ascertain whether high quality relationships embedded within group life protect against stressor-
strain effects, or whether such an analysis would yield comparable null findings to those reported

in this study.
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Table 1

Tables

Descriptive Statistics for the Full Sample (N = 3682)

Characteristic T1
N or Mean % or SD

Gender (%)

Female 2064 56.1

Male 1618 43.9
T1 Age, M (SD) 54.05 114
T2 Age, M (SD) 63.37 11.3
Marital status (%)

Single 1006 27.3

Married/partnered 2676 72.7
Children (%) 3207 87.1
Highest educational level (%)

Did not graduate high school 257 7

High school/some college 1715 46.6

University or postgraduate 1706 46.3

degree

Employment (%)

Unemployed 1026 27.9

Employed 2656 721
Race? (%)

White 3038 82.8

Non-white 631 17.1
Smoking® (%)

Smoker 1725 46.8

Non-Smoker 1002 27.2
BMI, M (SD) 28.4 7.5
Emotional Health M (SD) 2.14 .92

2. 0.1% of respondents did not respond.
b 26% of respondents did not respond.
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Table 2

Correlations for all continuous study variables

Variable Mean SD  Range 1 2 3 4 5 6 7 8 9 10 11 12
1. Cumulative .02 99  -216- —

Stress 5.26

2. Group Inv. 1.95 4.44 0-55 -.07**

3. GAD T2 1.53 .60 1-5 30*%*  -.04* —

4. Age 5405 1137 30-84 -39* 00 -11** —

5.GADT1 1.53 .56 1-5 37F* -.04*  59** - 16** @ —

6. SR-Aff T2 40 .20 0-1 A6**  -03  .46** -03  .34** —

7. SR-Aff T1 37 19 0-1 20%*  -03* 34**  -06*%* AT AT —

8. AD-SR T2 A2 33 0-1 A9*%*  -02 40** - 11*%* 32**% 33 26%* —

9.AD-SRT1 A2 32 0-1 20%*  -004 .30** -12*%*  46** 25**  38** 32**

10.PHT1 1.68 1.73 0-15 .09** -.08** 20** .24** 23** 24** 27** 11** 15%* —

11.PH T2 2.13 1.98 0-15 .07** -07** .26*%* .25*%* 22** 30** .20** .15*%* |15%* 56** —

12. BMI 2833 7.08 14-82 .12** -05** .06** -.04** .08** .05** .06** .04* .03 A8**  18** —

Note: **. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed); Group Inv. = Group
Involvement; GAD = General affective distress; SR-Aff = Self-reported affective disorder; AD-SR = Affective diagnosis based on self-

report; PH = Physical Health
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Table 3

Linear Regression Predicting General Affective Distress

B SE B t p 95% ClI

Lower Upper

Cumulative .07 .01 12 7.11 <.001 .05 .09

Stress

Gender .02 .02 01 1.02 31 -.02 .05

Group Inv. .001 .002 .005 .39 .70 -003 .004

T1 Gen. Aff. 56 .02 53 35.6 <.001 53 59

Distress

Education -01 .003 -.05 -3.56 <0.001 -02  -.005

Age -0.001 .001 -.01 -.69 49 -002 .001

Employment -.13 02 -10 -6.22 <.001 -17  -0.10

Status

Partner Status -0.04 .02 -.03 -1.94 .05 -0.7 .00

Parental Status -0.06 .03 -.03 -2.30 .02 -11 .008

Group Inv.* 002 .001 .02 1.33 .18 -001 .005

Cumulative

Stress

Note: Gen. Aff. Distress = General Affective Distress; Group Inv. = Group Involvement
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Table 4

Logistic Regression Predicting Likelihood of Self-Reported Affective Disorder

B SE Wald df p Odds Ratio 95% CI
Lower Upper
Cumulative 29 .05 27.91 1 <.001 1.33 120 1.48
Stress
Gender -49 .10 23.44 1 <.001 .61 .50 75
Group Inv. 002 .01 .02 1 .89 1.0 .98 1.03
SR Disorder T1  2.39 .11 490.66 1 <.001 10.78 8.74 1331
Education -02 .02 97 1 .33 .98 94 1.02
Age .003 .005 27 1 61 1.0 99 1.01
Employment -54 12 22.23 1 <.001 .58 46 73
Status
Partner Status 14 A1 1.54 1 21 1.15 .93 1.42
Parental Status -49 14 11.73 1 <.001 .62 A7 81
Group Inv* .005 .009 27 1 .60 1.01 99 1.02
Cumulative
Stress

Note: SR Disorder = Self-reported affective disorder; Group Inv. = Group Involvement
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Table 5

Logistic Regression Predicting Likelihood of Affective Diagnosis based on Self- Report

B SE  Wald df p Odds 95% ClI
Ratio
Lower Upper
Cumulative Stress 42 .06  49.40 1 <.001 1.52 135 171
Gender -.33 12 8.13 1 .004 12 57 .90
Group Inv. -01 .02 34 1 56 .99 .96 1.03
T1 AD-SR 1.59 13 162.05 1 <.001 4.90 3.84  6.27
Education -.04 02 251 1 A1 .96 .92 1.01
Age -.02 .01 11.03 1 <.001 .98 97 99
Employment Status -.66 A3 2471 1 <.001 .52 40 .67
Partner Status .06 12 .23 1 .63 1.10 .83 1.35
Parental Status -.33 16 4.18 1 .04 12 53 .99
Group Inv* .009 .01 53 1 A7 1.01 99 1.03

Cumulative Stress

Note: AD-SR = Affective diagnosis based on self report; Group Inv. = Group Involvement
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Table 6

Negative Binomial Poisson Regression for Physical Health Outcomes

B SE  Wald df p Odds 95% ClI
Ratio
Lower Upper
Cumulative Stress .09 .03 11.04 1 <.001 1.10 1.04 1.16
Gender -13 -04 888 1 .003 .88 81 .96
Group Inv. -01  -01 .73 1 .39 .99 .98 1.01
T1PH .20 01 23344 1 .00 1.22 119 1.26
Education -01 .01 93 1 .33 .99 97 1.01
Race -.16 06  7.96 1 .005 .85 .76 .95
Smoking Status 14 04 7.23 1 .007 1.14 1.04 1.26
BMI .01 003 12.92 1 <.001 1.01 1.01 1.02
Emotional Health 0.10 02  6.65 1 .01 1.10 1.02 111
Age .02 .002 59.54 1 <.001 1.02 1.01 102
Employment Status -.09 05 293 1 .09 .92 .83 1.01
Partner Status -.02 .05 A7 1 .68 .98 .89 1.08
Parental Status -.05 .07 .55 1 46 .95 .84 1.08
Group Inv* -01 01 190 1 17 .99 97 1.01

Cumulative Stress

Note: PH = Physical health conditions; Group Inv. = Group Involvement
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Appendix

Group Involvement Questionnaire

In a typical month, about how many times do you attend the following? (If none, enter "0".) —

1. MEETINGS OF SPORTS OR SOCIAL GROUPS?

Cumulative stress Measures (From Slopen et al., 2013)

Work Stress: 20 Item Scale (All responses range from 1-5 from “all of the time” to never, unless
otherwise noted)

Skill discretion

a.
b.

C.

How often do you learn new things at work?
How often does your work demand a high level of skill or expertise?

How often does your job provide you with a variety of things that interest you?

Decision authority

a.

f.

In you job, how often do you have to initiate things — such as coming up with you own
ideas, or figuring out on your own what needs to be done?

How often do you have a choice in deciding how you do your tasks at work?
How often do you have a choice in deciding what tasks you do at work?
How often do you have a say in decisions about your work?

How often do you have a say in planning your work environment — that is, how your
workplace is arranged or how things are organized?

How often do you control the amount of time you spend on task?

Demands scale

a.

C.

d.

How often do you have to work very intensively — that is, you are very busy trying to
get things done?

How often do different people or groups at work demand things from you that you think
are hard to combine?

How often do you have too many demands made on you?

How often do you have a lot of interruptions?

Coworker support

a.

b.

How often do you get help and support from your coworkers?

How often are you coworkers willing to listen to your work-related problems?
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V. Supervisor support

a. How often do you get the information you need from your supervisor or superiors?

b. How often do you get help and support from your immediate supervisor?

c. How often is your immediate supervisor willing to listen to your work-related problems?
Vi. Risk of injury on the job

a. To what extent, over the past 10 years, have you been exposed to the risk of accidents or
injuries on your job?

vii.  Job insecurity (response ranges from 1-5, from “all of the time” to “never”)

a. If you wanted to stay in your present job, what are the chances that you could keep it for
the next 2 years?

Relationship Stress: 19 Item Scale
i Family strain (responses range 1-4, from “often” to “never”)

a. Not including your spouse or partner, how often do members of your family make too
many demands on you?

b. How often do they criticize you?
c. How often do they let you down when you are counting on them?
d. How often do they get on your nerves?
ii. Friend strain (response range 1-4, from “often” to “never”)
a. How often do your friends make too many demands on you?
b. How often do they criticize you?
c. How often do they let you down when you are counting on them?
d. How often do they get on your nerves?
iii. Marital risk scale

a. During the past year, how often have you thought your relationship might be in trouble?
(Responses range 1-5, from “never” to “all the time”)

b. Realistically, what do you think the chances are that you and your partner will
eventually separate? (Responses range 1-4, from “Very Likely” to “not likely at all”’)

¢. How much do you and your spouse or partner disagree on the following issues?
1. Money matters, such as how much to spend, save or invest?

2. Household tasks, such as what needs doing and who does it?
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3. Leisure time activities, such as what to do and with whom? (Responses range 1-
4, from “not at all” to “a lot™)

Spouse/partner strain scale (responses range 1-4, from “a lot” to “not at all)

How much

a.

b.
C.
d.

e.

f.

Does you spouse/partner really care about you?

Does he/she understand the way you feel about things?

Does he/she appreciate you?

Do you rely on him/her if you have a serious problem?

Can you open up to him/her if you need to talk about your worries?

Can you relax and be yourself around him/her?

Financial Stress: 2 Item Scale

a.

In general, would you say you (and your family living with you) have more money than you
need, just enough money for your needs, or not enough money to meet your needs? (Responses
range 1-3, from “more money than you need” to “not enough money”)

How difficult is it for you (and your family) to pay your monthly bills? (Responses range 1-4,
from “very difficult” to “not at all difficult”)

Work-family Spillover: 8 Item Scale (responses range 1-5, from “all of the time” to “never”

Negative work-to-family spillover

a.
b.
C.
d.

Your job reduces the effort you can give to activities at home.
Stress at work makes you irritable at home.
Your job makes you feel too tired to do the things that need attention at home.

Job worries or problems distract you when you are at home.

Negative family-to-work spillover

a.
b.

C.

d.

Responsibilities at home reduce the effort you can devote to your job.
Personal or family worries and problems distract you when you are at work.

Activities and chores at home prevent you from getting the amount of sleep you need to
do your job well.

Stress at home makes you irritable at work.

Perceived Deprivation in Family, Home/Neighbourhood, and Work: 18 Item Scale (responses
range 1-4, from “a lot” to “not at all”)

Perceived deprivation in family
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e.

f.

| feel good about the opportunities | have been able to provide for my children.

It seems to me that family life with my children has been more negative than most
peoples.

Problems with my children have caused me shame and embarrassment at times.

As a family, we have not had the resources to do many fun things together with the
children.

| believe that | have been able to do as much for my children as most other people.

| feel a lot of pride about what I have been able to do for my children.

ii. Perceived deprivation in home

a.

b.

I live in as nice a home as most people.

| am proud of my home.

Most people live in a better neighbourhood than | do.

I don’t like to invite people to my home because I do not live in a very nice place.
| feel very good about my home and neighbourhood.

It feels hopeless to try to improve my home and neighbourhood situation.

iii. Perceived deprivation in work

a.
b.
C.
d.
e.

f.

| feel cheated about the chances | have had to work at good jobs.

When | think about the work | do on my job, I feel a good deal of pride.

| feel that others respect the work | do on my job.

Most people have more rewarding jobs than I do.

When it comes to my work life, I’ve had opportunities that are as good as most peoples.

It makes me feel discouraged that other people have much better jobs than I do.

Neighbourhood Stress: 4 Item Scale (responses range 1-4, from “a lot” to “not at all”)

a. | feel safe being out alone in my neighbourhood during the daytime.

b. | feel safe being out alone in my neighbourhood at night.

c. | could call on a neighbour for help if I needed it.

d. People in my neighbourhood trust each other.

Discrimination: 19 Item Scale

You were:

a.

Discouraged by a teacher or advisor from seeking higher education.
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b. Denied a scholarship.

c. Not hired for a job.

d. Not given a promaotion.

e. Fired.

f. Prevented from renting or buying a home in the neighbourhood you wanted.

g. Prevented from remaining in a neighbourhood because neighbours made life so
uncomfortable.

h. Hassled by the police.
i. Denied a bank loan.

j. Denied or provided inferior service by a plumber, car mechanic, or other service
provider.

Everyday discrimination (responses range 1-4, from “often” to “never”)
a. You are treated with less courtesy than other people.

b. You are treated with less respect than other people.

c. 'You receive poorer service than other people at restaurants or stores.
d. People act as if they think you are not smart.

e. People act as if they are afraid of you.

f. People act as if they think you are dishonest.

g. People act as if they think you are not as good as they are.

h. You are called names or insulted.

i. You are threatened or harassed.

Past-year problems in immediate family: 10 Item Scale (asked separately for (i) spouse/partner, (ii)
parents, (iii) children; yes/no responses)

a.
b.

C.

Chronic disease or disability?
Frequent minor illness?

Emotional problems (such as sadness, anxiety)?

. Alcohol or substance problems?

Financial problems, such as low income or heavy debts?
Problems at school or at work (such as failing grades, poor job performance)?

Difficulty finding or keeping a job?
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h. Marital or partner relationship problems?
i. Legal problems (such as involved in lawsuits, police charges, traffic violations)?

j. Difficulty getting along with people?

Mental Health Measures (From Charles et al., 2013)

General Affective Distress: (Scaled from 1-5, being “None of the time” to “All of the time” in the past
30 days how often do they experience the following emotions and emotional states).

i. Emotions
a. Worthless
b. Hopeless
c. Nervous

d. Restless/Fidgety

ii. Emotional States
a. How much of the time everything was an effort.
b. How often they felt so sad nothing could cheer them up.

Self-Reported Affective Disorder: In the past 12 Months, participants indicated either “Yes” or “No”
if they had experienced or been treated for:

1. Anxiety, depression, or some other emotional disorder

CIDI-SF Affective Diagnosis based on self-report: Participants were diagnosed with an affective
disorder within the past twelve months if they met the criteria for ONE of the following disorders

i Major Depressive Disorder: Participants must meet the conditions in Part 1(a) and indicate
that they feel these feelings “most of the day” or “all day long” along with “every day” or
“almost every day” from Part 1(b). Further, participants must endorse feeling at least 4 of
the symptoms from Part 2 during the two-week period. Both criteria (from part 1 and part 2)
must be met for a positive classification.

Part 1:

a. Participants were asked if they felt sad, blue or depressed for two weeks or more in a
row in the past twelve months

b. During these two weeks, participants were asked whether these feelings lasted all or
most of the day (options range from “Less than half the day” to “All day long”) along
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with everyday or almost everyday (options range from “Everyday” to “Less often than
that”).

Part 2:

a. Lost interest in most things.
b. Felt more tired or low energy.
c. Lost appetite.

d. Increased appetite.

e. More trouble falling asleep.
f. More trouble concentrating.

Felt down, no good or worthless.

s K

Thought a lot about death.

Dysthymia: Participants must meet the conditions in Part 1(a) via a (yes) and indicate that
they feel this way “all day long” or “most of the day” along with “everyday” or “almost
everyday” from Part 1(b). Further, participants must endorse feeling at least 4 of the
symptoms from Part 2 during the two-week period. Both criteria (from part 1 and part 2)
must be met for a positive classification.

Part 1:

a. Indicate with a yes or no if participants have lost interest in most things during a two-
week period in the past 12 months.

b. During these two weeks, participants were asked whether these feelings lasted all or
most of the day (options range from “Less than half the day” to “All day long”) along
with everyday or almost everyday (options range from “Everyday” to “Less often than
that”).

Part 2:

a. Feeling more tired or having less energy than usual.
b. Lost appetite

c. Trouble falling asleep.

d. More trouble concentrating.

e. Felt down, no good or worthless.

f.  Thought a lot about death.
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Generalized Anxiety Disorder: Participants must indicate that they felt “a lot more” worried
than most people (Part 1(a)) along with feeling worried “every day”, “just about everyday”,
or “most days” in Part 1(b). Participants must also experience at least 3 of the symptoms
from part 2. Both criteria (from part 1 and part 2) must be met for a positive classification.

Part 1:
c. Participants had to indicate they felt worried “a lot more” than most people.

a. Participants were asked whether these feelings occurred everyday or just about everyday
or most days in the past 12 months (options range from “Everyday” to “Less than half
the days”).

Part 2:

a. Restless because of worry.

b. Keyed up, on edge or nervous energy.

c. lrritable because of worry.

d. Trouble falling asleep because of worry.
e. Trouble staying asleep because of worry.
f. Trouble concentrating because of worry.
g. Trouble remembering because of worry.
h. Low on energy because of worry.

i. Tire easily because of worry.

j.  Sore or aching muscles because of worry.

Physical Health Measures (From Piazza et al., 2013)

For each of the following Chronic Health Conditions, participants were asked whether or not they had
experienced or been treated for the following conditions (Answered either Yes or No):

1.
2.

Autoimmune Disorder or Lupus
Cardiovascular Conditions

a. Stroke

b. High Blood Pressure or Hypertension
Diabetes or High Blood Sugar

Digestive Conditions
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a. Recurring stomach trouble, Indigestion or Diarrhea
b. Constipated all/most of the time

c. Ulcer

Foot Trouble

Hay Fever

Gall Bladder Trouble

© N o O

Lung Conditions

a. Asthma, Bronchitis or Emphysema

b. Tuberculosis

c. Other Lung Problems

9. Neurological Conditions

10. Pain-Related Conditions
a. Aurthritis, Rheumatism or other bone/joint diseases
b. Sciatica, Lumbago or Recurring Backache
c. Migraine Headaches

11. Skin Trouble

12. Thyroid Disease

13. Trouble with Gums, Mouth or Teeth
a. Persistent trouble with gums or mouth
b. Persistent trouble with teeth

14. Urinary or Bladder Problems

For the following, participants noted whether or not they have EVER experienced each Chronic Health
Condition as they typically require ongoing care (Answered either Yes or No):

1. Cancer
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