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ABSTRACT 

SAMMY JO FENNELL 

LIFESTYLE INTERVENTIONS IN COUPLES AND FAMILY THERAPY: 
ASSOCIATIONS BETWEEN PHYSICAL EXERCISE AND FAMILY 

RELATIONSHIPS 
  

DECEMBER 2015 

 This study examines the relationships between physical exercise and family 

relationships with mental health as a mediator. Results demonstrate that the amount of 

weekly exercise, weighted by intensity (metabolic equivalent of task), was 

nonsignificant in its association to family relationship quality (family strain), such that 

it was mediated by measures of Depression and Anxiety (MASQ General Distress-

Anxious Symptoms subscale and General Distress-Depressive Symptoms subscale) 

despite age as a control variable for mental health. Consistent with current literature, 

age demonstrated an inverse relationship with measures of mental health (symptoms of 

depression and anxiety), such that, as age increases, depression and anxiety decrease 

among certain populations (Henderson et al., 1998). Physical exercise was found to be 

significantly, inversely related to mental health (as physical health increases, symptoms 

of mental health decrease), and mental health was directly related to family strain (as 

mental health symptoms decrease family strain also decreases).
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CHAPTER I 
 

INTRODUCTION 

 Existing research demonstrates significant relationships between physical exercise 

and various aspects of mental health (e.g., depression, anxiety, mood and stress 

regulation, Alzheimer’s disease, Parkinson’s disease, emotional distress, addictive eating, 

body dysmorphic disorders, chronic pain, and some symptoms of schizophrenia) (Bonnet 

et al., 2005; Cassilhas, Antunes, Tufik, de Mello, 2010; Colcombe & Kramer, 2003; 

Daley, 2002; Deslandes et al., 2009; Hamer & Chida, 2009; Martinsen, 2008; 

Stathopoulou et al., 2006; Steptoe & Butler, 1996; Sui et al., 2009). Therefore, it is 

important to consider the potential for physical exercise to be implemented as a 

therapeutic intervention and particularly as a treatment modality for depression and 

anxiety. While we know that physical exercise directly lowers the incidence and course 

of depression and anxiety among individuals (Greenwood & Fleshner, 2011; Ohiwa, 

Chang, Omori, Asada & Soya, 2006), there is little understanding of how physical 

exercise may play an important role in the overall quality of family relationships, or how 

physical exercise may be used as a family therapy intervention (Walsh, 2014).  

Statement of the Problem 

Numerous studies have produced data on the relationship between physical 

activity and quality of life. We know that routine physical exercise decreases the 

symptoms and incidence of mental health problems (Deslandes et al., 2009), particularly 
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depression and anxiety (Bonnet et al., 2005; Martinsen, 2008). In addition, exercise aids 

in the regulation of mood and stress (Cassilhas et al., 2010). Despite the overwhelming 

benefits of physical activity, less than 30% of the American population is involved in the 

level of physical activity that is sufficient for a healthy life (Booth & Chkravarthy, 2002).  

In addition, there has been little research examining the impact of physical exercise on 

family relationships, or vice versa (Deslandes, 2014). While many skills, habits, 

traditions, and patterns of physical exercise are known to develop within the family of 

origin setting (Davison, Cutting, & Birch, 2003; Sallis et al., 1992; Trost, Kerr, Ward, & 

Pate, 2001), this topic has received little attention in the couples and family therapy 

literature (Walsh, 2014).  

Purpose of the Study 

The purpose of the present study is to examine the systemic connections between 

family relationships, physical exercise patterns, and adult mental health (i.e., levels of 

depression and anxiety). Associations between these variables may inform the 

development and implementation of a cost-effective and long-lasting therapeutic 

treatment model within the context of couples and family therapy. Much research has 

already been conducted regarding the impact of routine physical exercise on mental 

health problems and overall psychological well-being. For example, research indicates 

that physical exercise results in lowered incidence and symptoms of depression and 

anxiety (Bonnet et al., 2005; Martinsen, 2008; Stathopoulou et al., 2006), better mood 

and stress regulation (Cassilhas et al., 2010), lowered emotional distress (Steptoe & 
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Butler, 1996), improvements in cases of addictive eating, body dysmorphic disorders, 

chronic pain, and some symptoms of schizophrenia (Daley, 2002; Deslandes et al., 2009), 

as well as lowered risk of Alzheimer’s and Parkinson’s diseases (Colcombe & Kramer, 

2003; Hamer & Chida, 2009; Sui et al., 2009). Therefore, there is likely more to be 

uncovered about the use of physical exercise in the therapeutic setting. For example, how 

might routine physical exercise have an impact on couple and family relationships, 

particularly in cases where depression or anxiety are present among one or more 

members of the family? By combining knowledge from existing research, this researcher 

has developed the following research questions and hypotheses in order to address gaps 

in the literature regarding how physical exercise is related to family relationships.  

Research Question and Hypotheses 

Do individual family members’ weekly physical exercise routines impact 

family relationships through the mediating variable of mental health? It is 

hypothesized that participants’ weekly physical exercise will be directly related to one’s 

level of depression and anxiety. Further, it is hypothesized that participant depression and 

anxiety will be directly related to perceived quality of family relationships (measured as 

family support and strain). It is further hypothesized that participants’ weekly physical 

exercise will be indirectly related to quality of family relationships (measured as family 

support and strain), through the mediating variable of participants’ mental health 

(depression and anxiety).  In other words, participants’ mental health is predicted to 
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account for a majority of the association between weekly physical exercise and perceived 

family relationship quality. 

Summary 

This paper will discuss existing research on the reciprocal influences of physical 

exercise on mental health and family relationships. Specifically, the present study will 

investigate the connections between physical exercise, family relationship quality, and 

mental health. The aim of this study is to broaden the knowledge base used to guide 

approaches and interventions within the practice of couples and family therapy and to 

determine whether physical exercise may be a beneficial addition as a specific treatment 

of mental health. 
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CHAPTER II 

LITERATURE REVIEW 

Lifestyle Interventions in Mental Health  

 Although much of the focus of mental health treatment research involves 

pharmacotherapy or specific psychotherapy interventions (Pratt, 2010), evidence shows 

that the implementation of a therapeutic lifestyle change (i.e., improvements in physical 

exercise, nutrition and diet, time in nature, relationships, recreation, relaxation and stress 

management, religious or spiritual involvement, or service to others) may be equally as 

effective as the two widely accepted treatment options listed above (Walsh, 2011).  

Researchers examining mental health intervention trends have found that 

therapists, in a variety of settings, have made a shift toward a more brief and standardized 

approach to treating clients; where psychiatrists, in particular, are feeling pressure on 

economic and institutional levels to prescribe more medications and do less 

psychotherapy with their clients (Mojtabai & Olfson, 2008). However, these types of 

brief interventions are failing to address the systemic and holistic situation of the client, 

while also creating a sense of role confusion for therapists who, in academic settings, 

have been trained to treat and intervene with clients from a multi-faceted perspective 

(Luhrman, 2011). Further, one of the greatest risks of this brief approach to mental health 

treatment is that it does not bring about lasting changes within the lifestyles of clients 
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(Angell, 1998). For example, among traditional treatments for Major Depressive 

Disorder, which affects approximately 15.7 million adults in the U.S., relapse rates are 

documented at 29.5% following psychotherapy (specifically, Cognitive Behavioral 

Therapy) and 60% following pharmacotherapy (Gloaguen, Cottraux, Cucherat, & 

Blackburn, 1998; National Institute of Mental Health, 2013). 

Aside from the immediate mental health benefits that certain lifestyle changes, 

such as physical exercise, diet and nutrition, recreational activity, or meditation, may 

have from a psychological standpoint; it is clear that, even outside the mental health 

realm, our nation is in need of interventions that incorporate therapeutic change into the 

lifestyles of clients (Walsh, 2011). One example of the great need for such therapeutic 

lifestyle changes may be found among those suffering from the obesity epidemic that is 

currently sweeping the United States and other westernized countries; an epidemic that 

researchers are saying may be linked, specifically, to the unhealthy lifestyles of many 

young children and adults (World Health Organization, 2008).  

Lifestyle interventions are not only factors likely to improve mental health, but 

also the physical health and overall well-being of the general population, including those 

seeking couple and family therapy. Epidemiological studies show that, together with 

obesity and low diet quality (including smoking), reduced physical activity belongs to the 

combination of lifestyle factors responsible for up to 55 % of deaths among adults living 

in the U.S. (Van Dam et al., 2008). While many lifestyle interventions discussed above 

are likely to bring about a number of great benefits to individuals seeking such therapy, 
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the remainder of this paper, will focus on physical exercise as a specific lifestyle 

intervention and its potential as a mental health treatment in couple and family therapy.  

Psychological Benefits Associated with Physical Exercise 

Researchers examining the associations between physical exercise and 

individuals’ psychological well-being found that vigorous exercise participation was 

correlated with lower emotional distress, even after controlling for social class and health 

status (Steptoe & Butler, 1996). Additional research has revealed benefits of physical 

exercise that occur specifically among women, where premenstrual mood deterioration is 

lower in regular exercisers than non-exercisers (Choi & Salmon, 2012). There is also 

evidence that increases in physical exercise training accounts for this difference in mood 

deterioration among women in the premenstrual phase of their cycle (e.g., as physical 

exercise increases, mood deterioration decreases) (Steege & Blumenthal, 1993).  

In addition, there are a number of other broad-spectrum correlations between 

physical exercise and improved mental functioning. For example, physically active 

individuals are healthier and have higher levels of endurance, have a positive attitude 

toward work, and deal better with everyday stress (Mavrić, Kahrović, Muric, 

Radenkovic, 2014). Studies examining the correlation between health and success among 

the heads of some of the top Fortune 500 corporations demonstrated that successful 

leaders smoked less and had been married for longer periods of time. Furthermore, these 

corporate leaders cited physical activity as the best weapon for fighting stress (Mavric et 

al., 2014). Stone & Klein (2004) concluded that people who exercise regularly not only 
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improve their health and fitness level, but also experience a sense of pleasure and internal 

strength, which positively impacts all other realms of their life. 

Physical Exercise as a Cost Effective Therapeutic Intervention in Mental Health 

In addition to the wide range of psychological benefits that therapeutic lifestyle 

changes (specifically, physical exercise) are likely to provide to the therapy-seeking 

population of today, these lifestyle interventions are also likely to help the economics of 

society at large. It is important to note that therapeutic lifestyle interventions are believed 

to reduce the costs of lifestyle-related disease, such as depression (Bonnet et al., 2005; 

Walsh, 2011), where the treatment of depression accounts for over $80 billion dollars of 

United States’ health care costs each year (Greenberg, 2003). Therapeutic lifestyle 

interventions, such as physical exercise, when used as a treatment for depression, for 

example, are found to be a cost-effective approach in treating mental health (Walsh, 

2011), and in some cases, may offer better results. For example, the use of physical 

exercise, as a treatment for depression, was evidenced to be even more effective than 

pharmacotherapy or psychotherapy, and was found most effective when used in 

combination with sessions of psychotherapy (Amminger et al., 2010; Dowd, Vickers, & 

Krahn, 2004; Sidhu et al., 2009).  

As mental health research shows, the types of interventions used to help clients 

adopt a healthier lifestyle are also likely to have a number of secondary benefits to one’s 

physical health, self-esteem, and overall quality of life (Deslandes et al., 2009). In 

addition, some of these lifestyle interventions, such as changes to one’s exercise, diet, 
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and meditation habits, are found to have neuroprotective aspects that can reduce the risk 

of cognitive decline and neural shrinkage later in life (Hamer & Chida, 2009; Pagnoni & 

Cekic, 2007; Raji et al., 2010). Further, therapeutic lifestyle interventions, unlike 

pharmacotherapy treatments, have no known direct negative symptoms or side effects 

when used as a mental health treatment (Borgonovi, 2009). In fact, by helping clients 

engage in things such as physical exercise, meditation, relaxation, recreation, and nature 

exploration, it is likely that these practices will evolve into the enjoyment of life-long 

health habits and activities (Didonna, 2009).  

In this regard, therapeutic lifestyle changes may be widely utilized as an effective 

intervention for a number of different mental disorders and also, as an enhancement of 

psychological well-being and cognitive growth. Researchers believe that, even among 

those without mental health problems, benefits such as increased calmness, self-

actualization, and empathy are likely to emerge when engaging in therapeutic lifestyle 

changes, such as physical exercise (Chiesa, 2009; Didonna, 2009; Shapiro & Carlson, 

2009; Walsh, 2011; Walsh & Shapiro, 2006).  

Therapeutic Lifestyle Changes From a Systemic Biopsychosocial Perspective 

Not only does a therapeutic lifestyle intervention approach offer benefits for 

clients, but it also allows for more flexibility in the therapist’s mode of helping his or her 

clients (Walsh, 2011). One researcher contributes the idea that the use of therapeutic 

lifestyle changes with one’s clients may result in the adoption of a healthier lifestyle by 

the therapist as well as the client (Walsh, 2011). Further, existing research illustrates a 
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correlation between therapists who live healthier lives having an increased likelihood of 

suggesting lifestyle changes to their clients (McEntee & Halgin, 1996).  

Furthermore, healthy behaviors (like the ones that may be implemented as a 

therapeutic lifestyle change) can spread pervasively throughout friends, family, and other 

social networks (Fowler & Christakis, 2008, 2010). Thus, by implementing a lifestyle 

change approach with clients, therapists may be able to help spark inspiration among 

their clients’ families, friends, and co-workers, leading to an exponential growth of 

healthy lifestyle behaviors throughout large groups of people (Christakis, 2009; Fowler & 

Christakis, 2010). In addition, such impacts on clients’ systems and social networks may 

even help clients maintain their lifestyle changes longer than the benefits of another type 

of therapeutic intervention, due to the external support system that is likely to ensue 

(Walsh, 2011). 

In addition to the nature of therapeutic lifestyle interventions to impact large 

groups via its function within social networking systems, it is also likely that there are 

systemic effects of such lifestyle interventions that impact the biology, psychology and 

social aspects of human beings based on assumptions of the biopsychosocial model, 

which serves as the unifying theory and basis of this research project (Engel, 1981).  

Physical Exercise as a Therapeutic Lifestyle Intervention 

While the use of a number of different therapeutic lifestyle changes are thought to 

be beneficial for the general population, in terms of protecting and treating clients with a 

variety of mental health issues (Walsh, 2011), this paper will focus primarily on physical 
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exercise as a specific therapeutic lifestyle intervention for depression and anxiety among 

family members. A number of studies have brought to light the benefits of physical 

exercise when used as both a prevention and/or treatment module for a number of mental 

health problems (e.g., Colcombe & Kramer, 2003; Daley, 2002; Deslandes et al., 2009; 

Hamer & Chida, 2009; Stathopoulou, Powers, Berry, Smits, & Otto, 2006; Sui et al., 

2009).  

According to the Harvard Mental Health Letter, physical exercise is “a healthful, 

inexpensive, and insufficiently used treatment for a variety of psychiatric disorders” 

(Therapeutic Effects, 2000, p. 5). Exercise is known to reduce the risk of depression, 

anxiety, and other cognitive neurodegenerative disorders, such as Alzheimer’s disease 

and Parkinson’s disease (Hamer & Chida, 2009; Sui et al., 2009). In addition, physical 

exercise displays the ability to elicit treatment responses among patients dealing with 

addictive eating, body dysmorphic disorders, chronic pain, and some symptoms of 

schizophrenia (Colcombe & Kramer, 2003; Daley, 2002; Deslandes et al., 2009; Rethorst 

& Trivedi, 2013; Stathopoulou et al., 2006). Further, some researchers of schizophrenia 

and affective disorders conclude that modern therapeutic approaches should include 

physical exercise as part of a multimodal intervention program to benefit client 

psychopathology and cognitive symptoms (Malchow et al., 2013).  

Despite evidence that physical exercise plays an important role in a number of 

aspects of mental health, few in this field are conducting organized research on the 

impact of physical exercise as a therapeutic intervention (Malchow et al., 2013). Even 
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fewer are engaging in studies examining the potential impacts of physical exercise within 

the specific setting of couples and family therapy (Walsh, 2014). Thus, the present study 

will highlight how physical exercise is related to family relationships via individual 

family members’ levels of depression/anxiety as crucial aspects of mental health. 

Impacts of Physical Exercise on Depression and Anxiety 
 

Clinical research shows that physical exercise may reduce the incidence of stress-

related psychiatric disorders, particularly depression and anxiety (Greenwood & 

Fleshner, 2011; Ohiwa, Chang, Omori, Asada & Soya, 2006; Rethorst & Trivedi, 2013). 

In studies examining the impact of physical exercise on depression and anxiety symptoms 

among individuals with Major Depressive Disorder, participants showed improvements 

in depression and anxiety after a four month course of aerobic exercise and also 

demonstrated less incidence of relapse than participants using medication as treatment 

when surveyed at six months following the completion of treatment (Babyak et al., 2000; 

Kita, 2014). The authors concluded that these findings demonstrate how physical exercise 

may serve as an effective therapeutic intervention for decreasing symptoms of depression 

and anxiety (Babyak et al., 2000; Kita, 2014). Paffenbarger, Lee, and Leung (1994) found 

that physical activity negatively correlated with depression approximately 25 years later. 

A lack of exercise habits was linked to later depression across two successive 9-year 

periods, according to Camacho, Roberts, Lazarus, Kaplan, & Cohen (1991). In a stratified 

sample of 1,900 adults with preexisting depression, habitual physical activity predicted 
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recovery from depression in an 8-year follow up survey, even after controlling for 

demographic and medical variables (Farmer et al., 1988).  

Physical exercise proves to be an effective treatment for depression, anxiety, and 

a number of other mental health problems among individuals from a variety of ages and 

demographic backgrounds. For example, in a study of 2,084 elderly people, daily walking 

predicted improved depression among individuals with either low or high depression as 

much as three years following the initial assessment (Mobily, Rubenstein, Lemke, 

O'Hara, & Wallace, 1996). Similar results are also found in populations of young people; 

a study of 16,483 undergraduates indicated that reports of physical exercise were 

correlated with lowered incidents of depression, despite age or gender (Steptoe et al., 

1997). Additional studies of 1,536 (Weyerer, 1992) and 55,000 adults (Stephens, 1988) 

demonstrate correlations between self-reports of recreational physical activity and better 

mental health, including fewer symptoms of both anxiety and depression, even after 

controlling for sex, age, socioeconomic status, and physical illness.  

Remarkably, it is not one’s particular fitness level that protects against mental 

health, where “fitness” refers to a person’s current standing in a number of health-related 

test statistics (such as BMI) rather than their current weekly routines of physical exercise. 

According to Morris, Steinberg, Sykes & Salmon (1990), highly fit individuals were 

found to be in poorer spirits than all other participants, when exercise was stopped for 

two weeks. This is important from a therapeutic lifestyle change approach, as it 

demonstrates that one’s willingness to engage weekly in exercise, rather than becoming 
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highly fit, offers a greater improvement in mental health. From this perspective, physical 

exercise is a beneficial process in and of itself, rather than a particular fitness goal to be 

achieved. 

 Physical exercise as a treatment of Major Depressive Disorder. A number of 

randomized controlled trials (RCTs) using physical exercise as a treatment for Major 

Depressive Disorder (MDD) have shown decreases in symptoms of depression among 

treatment group participants  (Babyak et al., 2000; Blumenthal et al., 2007; Dunn et al., 

2005; Hoffman et al., 2011; Lawlor & Hopker, 2001; Mead et al., 2009; Nabkasorn et al., 

2006; Rethorst et al., 2009; Singh et al., 2005; Stathopoulou et al., 2006). However, there 

is limited information regarding the modality, frequency, and intensity of exercise needed 

to serve as an effective treatment of depression (Rethorst & Trivedi, 2013). However, 

Rethorst and Trivedi (2013) have combined findings of previously conducted RCTs and 

made public their recommendations for the prescription of physical exercise as a 

treatment of MDD. These recommendations are based on multiple findings supporting 

that a variety of modalities, intensities, and durations of physical exercise have 

demonstrated beneficial effects among participants with MDD. A table including the 

specific recommendations of Rethorst and Trivedi (2013) is included (Table 1).  

Age and Other Known Factors Associated with Depression and Anxiety 

Among adults aged 18 or older, the percentage of reports of Major Depressive 

Disorder (MDD) for the year of 2013 was lowest for those aged 50 or older (making up 

only 5.1 percent of those diagnosed with MDD). The second most prevalent age group to 
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experience MDD is 26 to 49 year-olds (7.6 percent of those diagnosed with MDD), 

followed by those aged 18 to 25 (making up 8.7 percent of those diagnosed with MDD) 

(Substance Abuse and Mental Health Services Administration [SAMHSA], 2013).  

In 2013, the percentage of adults with past year Major Depressive Episode (MDE) 

was higher among women than among men (8.1 vs. 5.1 percent) (SAMHSA, 2013). 

Among women, the percentage having a MDE was lowest among women aged 50 or 

older (6.3 percent), followed by women aged 26 to 49 (9.0 percent), than by those aged 

18 to 25 (11.6 percent) (SAMHSA, 2013). Past year MDE’s among adults also varied by 

race/ethnicity in 2013. The percentages of adults with a past year MDE were 1.6 percent 

among Native Hawaiians or Other Pacific Islanders, 4.0 percent among Asians, 4.6 

percent among blacks, 5.8 percent among Hispanics, 7.3 percent among whites, 8.9 

percent among American Indians or Alaska Natives, and 11.4 percent among adults 

reporting two or more races (SAMHSA, 2013). Among adults in 2013, the percentage 

having a past year MDE was higher among unemployed adults (9.5 percent) and adults 

who were employed part time (7.8 percent) than among those who were employed full 

time (5.3 percent) (SAMHSA, 2013). 

In one study of 20,013 adults in the U.S. examined past-year occurrences of 

DSM-IV anxiety disorders (including SAD, GAD, PD, AG, specific phobia, and PTSD) 

across gender (McLean, Asnaani, Litz, & Hofmann, 2011). Rates of anxiety were 

approximately 1.5 to 2 times as common among women (McLean et al., 2011). While 

there was no significant difference in age of onset based on gender, there were 
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differences in the prevalence among certain ethnic groups – Asian Americans endorsed 

less anxiety symptomatology, regardless of type, whereas White Americans presented 

with increased rates of the anxiety disorders examined (except for PTSD) as compared to 

all other ethnic groups (McLean et al., 2011). These findings held even when 

demographic variables such as age, gender, and socioeconomic status were accounted for 

by including them as covariates in the analyses (McLean et al., 2011). Although increases 

in age do not demonstrate a significant increase or decrease in the risk of anxiety 

disorders, the majority of anxiety disorders are known to impact individuals between the 

ages of 18-64 (Somers, Goldner, Waraich, & Hsu, 2006).  

Neuroscience of the Relational Human Brain  

While we know that physical exercise is an important factor in achieving and 

maintaining mental health, it is important to understand exactly how the impacts of 

physical exercise can be linked to the portion of the brain utilized in relational therapy. 

This portion of the paper will describe the neuroscience behind human relationships and 

how physical exercise may be used to create space in the brain for therapeutic change.  

Neuroplasticity  

One of the most important contributions of neuroscience to the field of couples 

and family therapy involves the idea of neuroplasticity. According to researchers and 

neuroscientists, neuroplasticity involves “the creation of new neurons and new neuronal 

connections,” or synapses, as they occur throughout the lifespan (Fishbane, 2007, p. 397). 

Until the 1960s, many neuropsychologists believed that the adult nervous system was 
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hard-wired, leaving very limited capacity for cognitive adaptations to the brain 

(Grossman, 1967). However, we now know, from the results of several animal and 

human studies, that environmental input has the ability to shape the adult mammalian 

brain (Pascual-Leone et al., 2005). Such capacity of the nervous system, to modify its 

organization specific to one’s altered demands and environments, offers hope for the 

achievement of change within a therapeutic setting (Bavelier & Neville, 2002).  

Deep-rooted neural response systems are responsible for empathy, attachment, 

and affect regulation, which are known to be crucial aspects of human connection and 

interpersonal relationships (Atkinson et al., 2005) While these components of human 

brain structure develop early and establish many aspects of our personality and 

preferences that are difficult to change, scientists have identified the process of “wiring” 

that takes place within the brain and have used fMRI imaging to better understand how 

human thinking can become established, and also, how it can be changed via 

neuroplasticity (Fishbane, 2007). Neuronal wiring is believed to form through a 

combination of genetics, nature, nurture, and personal experience (Fishbane, 2007). This 

wiring is responsible for human emotion, thought, and action. Although much of this 

wiring is already set in place by the time one reaches adulthood, where DNA coding and 

infant attachment experiences have already taken place, research shows that human 

connections can change and create new neuronal circuits in multiple contexts, such as 

parenting, therapy, significant life experiences, and practices of mindfulness and physical 

exercise (Beckerman & Sarracco, 2011; Fishbane, 2007; Hölzel et al., 2011; Kita, 2014).   
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Physical Exercise and Neuroplasticity 

 In connecting physical exercise to neuroplasticity in couples and family therapy, it 

is important to note that evidence of the neuroplastic effects of physical exercise is found 

in the portion of the brain primarily responsible for emotion regulation. This is the area of 

the brain that is also most crucial in the treatment of mental health disorders and other 

relational issues that are often addressed in relational therapy (Kita, 2014). As described 

above, physical exercise is proven to bring about beneficial effects on mood, stress 

responses, and stress-related psychiatric disorders such as depression and anxiety 

(Paluska & Schwenk, 2000; Strohle, 2009). These beneficial effects of physical exercise 

are thought to be attributable to morphological and functional alterations of the brain, or, 

the process of neuroplasticity (Kita, 2014). In addition, the neuroplastic effects of 

physical exercise have been shown to occur across the lifespan, starting as early as 

childhood and occurring throughout old age (Hötting & Röder, 2013).  By comparing 

results across studies, scientific evidence suggests that the functions that change as a 

result of normative development (e.g., executive functions in childhood and old age) as 

well as those which vary greatly between individuals across the lifespan (e.g., memory) 

are both likely to benefit most from changes in the central nervous system which are 

induced by physical exercise (Hötting & Röder, 2013).  

 This information offers evidence that things such as perspective-taking and 

empathy, cognitive functions that develop over time, are likely malleable when treated in 

therapy, specifically with physical exercise as a therapeutic lifestyle intervention. Thus, it 
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may be concluded that physical exercise has the potential to be a key component in 

helping clients make the significant and lasting changes that are desired in the context of 

therapy. Although physical exercise does not impact the desired therapeutic changes 

directly, exercise facilitates processes within the central nervous system that support 

changes in the brain.  

 The research highlighted above not only provides evidence of the brain-

benefitting markers of physical exercise, but also helps highlight the importance of 

utilizing physical exercise as tool for creating space for change via a therapeutic lifestyle 

intervention approach.  

Physical Exercise and the Importance of Family Support 

Much has been discussed regarding the impact of physical activity on a person’s 

mental health. However, it is equally important to address how family support plays a 

role in the mental health and physical exercise behaviors of individuals. One study shows 

that participants who report greater family cohesion were less likely to seek mental health 

services, even after controlling for mental illness and other socioeconomic/demographic 

factors (Ta, Holck, & Gee, 2010). Although research studies have revealed correlational 

relationships between physical activity and supportive family relationships, there remains 

limited longitudinal data demonstrating a causal relationship between these two variables. 

Existing research findings, however, offer important implications for the field of couples 

and family therapy and also highlight the need for future studies in this area.  
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For example, we know that physical activity reduces asocial forms of behavior, 

problems with addiction, and improves human relationships (Mavric et al., 2014). 

Interpersonal relationships are also thought to be connected to the benefits of physical 

exercise among rat populations. Stranahan, Khalil, & Gould (2006) studied individually 

and socially (groups of three) housed rats. Rat subjects, with or without access to a 

running wheel for 12 days, showed that social isolation suppressed the exercise-induced 

increase in hippocampal neurogenesis (otherwise known as neuroplasticity). This finding 

suggests that social interaction is required in order for the neuroplastic adaptations, 

brought about by physical exercise, to take shape within the adult mammalian brain of 

rats.  

Not only do family relationships have an important impact on the neurological 

benefits of physical exercise, but they may also correlate with one’s likelihood of 

engaging in physical activity altogether. Researchers Pate et al. (2001) claim that a 

stronger connection between children's and parents' levels of physical activity may be 

expected when the parents not only encourage their children to physical activity, but also 

when parents partake in it together with the child. Further support of this idea may be 

found in the research conducted by Piech and Michaowska (2012) which revealed that 

the participation of one member of a family in running events motivates other family 

members to take an interest in physical activity, both as spectators at running events and 

as active participants of exercise. Other research shows that parents' own activity brings 

about a lasting motivation towards physical activity in their children (Bauer, Nelson, 
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Boutelle, & Neumark-Setainer, 2008). Also, Heitzler and his colleagues demonstrated a 

stronger involvement of children in physical activity when influenced by the family 

(Heitzler, Martin, Duke, & Huhman, 2006). 

While we know that any family member’s influence plays an important role in the 

physical activity of the family as a whole, much of that research involves the specific 

examination of how parental modeling of physical exercise influences children to be 

active as well. Research by Piech and Grad (2014), however, shows that children are 

equally as influential of parents’ engagement in physical activity. Children who 

encourage their parents to take part in active events are happy about their decision to do 

so and have positive impressions of the play (Piech & Grad, 2014). This finding 

coincides with earlier research on sport and recreational events, which were revealed to 

be a way of promoting physical activity in families (Bula-Biteniece & Grants, 2010).  

Overall, the largest influence on parents' decisions to participate in physically 

active events was the encouragement by both the child and teachers (Piech & Grad, 

2014). This finding also supports the potential for family therapists to provide a similar 

encouragement of a family’s physical activities, and even offers the opportunity for 

therapists to employ family physical activity as a therapeutic lifestyle intervention. 

Other Factors Associated with Physical Exercise Patterns 

While research is inconclusive on the specific factors correlated with physical 

exercise patterns of adults in the United States, there are some findings that are important 
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to note as relevant to the understanding of physical exercise, mental health, and family 

relationships.  

One study, for example, highlights sedentary behavior as the strongest mediator 

of the acculturation-obesity association among foreign-born Mexican-Americans and 

U.S.-born Mexican-Americans (Murillo, Albrecht, Daviglus, & Kershaw, 2015). This 

association accounts for approximately 40.7% and 57.1% of the total effect of 

acculturation on obesity among foreign-bom Mexican-Americans living in the United 

Slates compared to U.S.-born Mexican-Americans, respectively (where U.S.-born 

individuals are engaged in less physical exercise than those born in another country, but 

living in the U.S.). Researchers believe that reducing sedentary behavior may lower the 

negative impact of acculturation on obesity (Murillo et al., 2015). Because acculturation 

is typically a family negotiation, family relationships may have a hand in determining 

what aspects of cultural that immigrant families will adopt as their own (in the process of 

acculturation) and what aspects of their culture/family-of-origin they will hold onto, 

which, in this case relates to physical exercise patterns and the overall physical health of 

the family (obesity).   

Other researchers, also using a population-based data set, found sexual orientation 

disparities in physical activity, sports involvement, and obesity even after accounting for 

sociodemographic variables and victimization among adolescent participants (Mereish & 

Poteat, 2015). However, gender was also significant in this study, as demographic 

variables mediated the variance in physical exercise, where lower socioeconomic status 
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was related to lower levels of physical exercise among females but not males (Mereish & 

Poteat, 2015). Although this study focused primarily on adult physical exercise routines, 

it may be relevant to understanding what factors are significant to adolescent physical 

exercise as research indicates a strong relationship between the two.  

As an example of the importance of physical exercise patterns in adolescence, 

several studies, have found a positive association between participation in youth sports 

and increased physical activity in later life (Taylor et al., 1999; Telamo et al., 1997; Van 

Mechelen et al., 2000). Seefeldt, Ewing and Walk (1992) found that youth sport 

participation correlated with a strong appreciation for fitness that carried on later in life. 

However, such findings come with a caveat, as Taylor et al. (1999) found that children 

who had negative experiences in youth sports and were forced to exercise were less likely 

to be physically active as adults.  

It is important to highlight that a number of variables may impact the physical 

exercise patterns of adults, many of which may have a direct hand in one’s mental health 

status or family relationship quality. For example, research shows that those who identify 

with a sexual minority group, not only are less likely to be physically active as 

adolescents, but are also at greater risk for depression, anxiety, as well as family 

relationship strain in adolescence and adulthood (Mereish & Poteat, 2015; Meyer, 2003).  

In addition, gender, which affects risk for MDD and GAD, also predicts 

differences in physical activity levels in certain populations (McLean, 2011; Mereish & 

Poteat, 2015; SAMHSA, 2013). While confounding variables and bi-directionality are 
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evident among a number of factors involving physical exercise, mental health, and family 

relationships, it becomes even more important to thoroughly examine the interrelatedness 

of the variables, as physical exercise shows potential to be an important component in the 

realm of treatment for mental health in the setting of family therapy.  
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CHAPTER III 

METHODOLOGY 

  This study performed a cross-sectional evaluation of pre-existing data from the 

National Survey of Midlife Development in the United States (MIDUS II; Ryff et al., 

2012). MIDUS II is a follow-up to the original MIDUS study, completed between 1995 

and 1996, the purpose of which was to highlight biopsychosocial pathways that lead to 

health outcomes (Singer & Ryff, 2001). The focus of the present study examined data 

from Project 4, the Biomarker Project, which includes bioindicator and health data 

collected from a subsample of 1,255 participants (Love, Seeman, Weinstein, & Ryff, 

2010). Only questionnaire response data that pertain to the topic of this research study 

was be used. The data was analyzed and used to answer the following research question: 

Are individual family members’ physical exercise routines related to the quality of family 

relationships (as measured by family support and family strain) through the mediating 

variable of mental health?  

Based on existing literature, the following mediational hypotheses were posited (Figure 

1): 

1. A significant direct relationship between reports of routine physical exercise and 

levels of depression and anxiety among participants; 
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2. A significant direct relationship between levels of depression and anxiety and 

reports of family relationship quality among participants; and 

3. A non-significant relationship between participant reports of routine physical 

exercise and family relationship quality.  

 This third hypothesis represents the overarching hypothesis that there would be a 

significant, indirect (mediation) relationship, such that the association between reports of 

routine physical exercise and family relationship quality occur through (are mediated by) 

depression and anxiety.       

 This quantitative study aims to shed light on routine physical exercise as a 

potential biopsychosocial component of family relationship quality. This study is based 

on existing research involving the protective factors of physical exercise on one’s mental 

health (specifically, incidences of depression and anxiety), as well as research on the 

effectiveness of physical exercise as a therapeutic lifestyle intervention and the potential 

for it to be used as a treatment in couples and family therapy. 

Sample  

 The data for this study were obtained from the archived responses of participants 

of the National Survey of Midlife Development in the United States, Project 4, 

Biomarker Project (MIDUS II; Ryff et al., 2013). Participants of the MIDUS II Project 4 

(n = 1255) were recruited to be part of a follow-up study, where the goal was to re-

engage participants of the original MIDUS project, previously conducted in 1995-1996 

(Ryff et al., 2012). The purpose of the MIDUS studies were to “delineate the 
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biopsychosocial pathways through which converging processes contribute to diverse 

health outcomes” (Singer & Ryff, 2001, p. 18). Researchers of the 1995-1996 MIDUS 

collected a nationally representative sample through random-digit-dial and mail-in 

surveys. A total of 3,034 non-institutionalized, English-speaking, adult U.S. residents 

aged 25-74 provided responses in the original MIDUS project. Of the 3,034 respondents, 

1,054 of the previously surveyed adults provided responses for the MIDUS II project a 

decade later, in 2004-2006 in addition to 201 participants specifically recruited for the 

MIDUS II (n = 1255; Woods, Priest & Roush, 2014). The MIDUS II Project 4 sample is 

comprised of the following demographic characteristics: 57% female, 78% White, 69% 

married, 52% with a high school degree or some college (42% college graduates or 

higher), and mean personal income of $41,538 (Love et al., 2010). When compared to the 

original MIDUS study, those from MIDUS II Project 4 were more likely to have 

completed college, and less likely to smoke or have completed only high school or some 

college (Love et al., 2010). The Project 4, Biomarker Project (n = 1255), sample was used 

for the present study. 

Procedure 

 All MIDUS II data has been collected and made publicly available prior to the 

start of this study. Thus, the researcher first filtered out appropriate data to be used in 

testing the variables below, including the independent variable (IV), dependent variable 

(DV), mediating variable (MV) and control variable (CV): 
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IV: Weekly Physical Exercise – Based on calculations of participant reports on 

the number of minutes and intensity that physical exercise is performed at each 

week. The complete calculation of this variable is described in detail below. 

DV: Family Relationship Quality – Measured by self-report responses from a 

total of 6 items aimed at assessing family support and family strain  

MV: Mental Health- Measured by participants’ reports of (a) Depression and (b) 

Anxiety 

CV: Age – Participant self-report of age  

The researcher first created a codebook listing each variable above and corresponding 

items and participant responses. Once the codebook specified which items would be 

needed in the current study, all other data were eliminated from the dataset using SPSS. 

The remaining data were then calculated into appropriate measures of each variable and 

was then analyzed for normal distribution. 

Measures 

 All study variables’ descriptive statistics are described below, as well as in Table 

2.  

Weekly Physical Exercise 

As part of the MIDUS data collection, participants were asked to report on 

whether they had engaged in regular physical activity of any type for 20 minutes or more, 

at least three times per week (yes or no). Participants who answered “yes” were then 
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asked to enter up to seven types of seasonal and/or non-seasonal physical activities, along 

with the frequency, duration and intensity of each activity.  

Intensity was explained to participants in the following three categories:  

• Vigorous exercise was explained as causing the heart to beat so rapidly 

that it can be felt in the person’s chest, while also performing the exercise 

long enough to work up a sweat and experience heavy breathing. (e.g., 

competitive sports, running, vigorous swimming, high intensity aerobics, 

digging in the garden or lifting heavy objects). 

• Moderate exercise was described as causing one’s heart rate to increase 

slightly, typically causing one to sweat (e.g., leisurely sports like light 

tennis, slow or light swimming, low intensity aerobics or golfing without a 

power cart, brisk walking, mowing the lawn with a walking lawnmower). 

• Light exercise was defined as requiring little physical effort (e.g., light 

house- keeping like dusting or laundry, bowling, archery, easy walking, 

golfing with a power cart or fishing) (Strohacker, Wing & McCaffery, 

2013). 

Based on the self-reported categorization of participants’ weekly physical 

exercises as vigorous, moderate, or light, appropriate weighted percentages were 

calculated for participants’ physical activity, similar to previous research (Strohacker et 

al., 2013). Weighted percentages, based on the intensity of participants’ activities, were 
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calculated in terms of metabolic equivalent of task (MET) and applied directly to the 

number of minutes reported by participants for each intensity-categorized activity.  

This study replicated the techniques of Stohacker et al. (2013) where MET minutes per 

week (MMW; MetMMW) were calculated as follows:  

First, participants who reported no physical activity were selected out into a no 

regular exercise group (NRE), or, as having exercised for zero minutes, as no 

MET calculations of physical exercise could be made (Strohacker et al., 2013). 

Next, for participants who reported that they engaged in regular physical activity, 

MMW were calculated and summed.  This process was performed by multiplying 

participants’ minutes of daily (and weekly) exercise by the reported intensity level 

of each physical activity. Intensity levels were assigned the following weighted 

percentages: 1.1 for light, 3.0 for moderate, and 6.0 for vigorous physical activity 

(Strohacker et al., 2013, p. 3).  

Once the above calculations had been made, the researcher followed the methods of 

Strohacker et al. (2013) and categorized participants who reported at least some regular 

exercise into one of the following three groups, based on MetMMW (weighted minutes 

per week of exercise): Below Recommended Exercise Group (<500 MetMMW), As 

Recommended Exercise Group (500-1,000 MetMMW), or Above Recommended 

Exercise Group (>1,000 MetMMW). The recommended levels of MetMMW were 

derived from United State’s Department of Health and Human Services (as cited by 

Strohacker et al., 2013). Similar to Strohacker et al. (2013) four groups of participants 
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were created, representing those who reported zero minutes of exercise, and the three 

additional groups corresponding to recommendations of exercise. It is also important to 

note that only data on non-seasonal physical activities were used in this study, as was also 

done by Strohacker et al., 2013). It is assumed participants engage in non-seasonal 

activities year-round, while it is unknown the annual frequency of participants’ seasonal 

activities. The physical exercise variable was entered into the model as a continuous 

variable, despite representing group membership, as a categorical independent variable is 

used identically as a continuous variable in MPlus (Munthen & Munthen, 2012).  

Family Relationship Quality 

 Family relationship quality was measured using a six-item scale, with two 

subscales: family support and family strain. Questions from both subscales were reported 

via Likert-type scale with four categories ranging from “not at all” to “a lot.” The first 

subscale combined two family support items (1. “How much can your family [not 

including your spouse or partner] rely on you for help if they have a serious problem?” 2. 

“How much can your family open up to you if they need to talk about their worries?”). 

Specific to the MIDUS II Project 4 sample, the Cronbach’s alpha for the family support 

subscale is .65 (Ryff et al., 2012).   

The second subscale combined the following four family strain items: (1. “How 

often do you make too many demands on members of your family?” 2. “How often do 

you criticize your family?” 3. “How often do you let your family down when they are 

counting on you?” 4. “How often do you get on your family’s nerves?”). The general 
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subscale for family strain has strong psychometrics (e.g., Cronbach’s α = 0.79–0.88) 

among large population-based samples (Schuster, Kessler, & Aseltine, 1990; Walen & 

Lachman, 2000). Specific to the MIDUS II Project 4 sample, the Cronbach’s alpha is 

.640 (Ryff et al., 2012).   

Responses to the family support and strain items were reverse coded, and all items 

were averaged so that higher totals on these subscales represent greater family support 

and lower family strain, respectively. The subscale scores were calculated by MIDUS II, 

Project 4 authors, and used directly from the dataset by the researcher (Ryff et al., 2012).  

Once data was coded and analyzed, family support items were not found to be a strong 

indicator of the family relationship quality variable during model testing, and were, thus, 

removed from further analyses, a process described further below.  

Mental Health 

The mental health variable will be measured by participants’ responses to 23 

items within the Mood and Anxiety Symptom Questionnaire (MASQ) (Clark & Watson, 

1991). Specifically, previously scored data, which was derived from the 11 items taken 

from the General Distress-Anxious Symptoms subscale and 12 items taken from the 

General Distress-Depressive Symptom subscale, were used in these analyses.  The 

Anxious Symptoms subscale included questions such as, how often during the past week 

the respondent “startled easily,” “felt nervous,” or “was unable to relax.” Responses will 

be measured using a 5-point Likert-type scales ranging from “not at all” to “extremely.” 

Previously coded responses from each of the Anxious Symptoms subscale questions were 
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summed, and averaged so that a higher score will indicate higher levels of anxiety. 

Similarly, the Depressive Symptoms subscale included questions such as, how often 

during the past week the respondent “felt sad” “felt like a failure,” or “was disappointed 

in myself.” This subscale contained the same coded response categories as the Anxious 

Symptoms subscale and were also summed and averaged, so that a higher score will 

indicated more depressive symptoms (Ryff et al., 2012). These two subscales were 

calculated by MIDUS II, Project 4 authors and loaded separately onto the latent variable 

of mental health by the researcher. For the full MIDUS II Project 4 sample, Cronbach’s 

alpha for the General Distress-Anxious Symptoms subscale was .818 and .903 for the 

General Distress-Depressive Symptoms subscale (Ryff et al., 2012).  

Age 

 Research demonstrates a significant relationship between symptoms of depression 

and age, as depressive symptoms are found to decrease later in life for both men and 

women (Henderson et al., 1998). Anxiety is also related to age, however, research shows 

a statistical significance for an inverse relationship between anxiety symptoms and age 

among females (Henderson et al., 1998). Due to the relationship between age and 

depressive/anxious measures of mental health, age will be used as a control variable in 

this study. In the present sample, mean age is 54.5 years (range of 34-80 years). 

Analyses 

Preliminary analyses of the data revealed extreme skewness and kurtosis (Table 

2) in the distribution of physical exercise. To correct for the skew and kurtosis of the 
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Total MetMMW variable, and to replicate methods used in previous research using 

MIDUS II data (Strohacker et al., 2013), physical exercise measures were coded into four 

separate groups as described in the measures section above. Once data was grouped in 

this way, distribution analyses were performed a second time and data for physical 

exercise reflected normal distribution (Table 2).  

Structural equation modeling was then conducted to test the hypothesized 

mediation pathways between physical activity, mental health, and family relationship 

quality using Mplus (Muthen & Muthen, 2012). The first analysis was conducted using 

the original model with family support and family strain as latent variables loading onto 

family relationship quality and, similarly, depression and anxiety loading onto mental 

health. This analysis was designed to detect for a direct relationship between physical 

exercise and mental health, a direct relationship between mental health and family 

relationship quality, and an indirect relationship between physical exercise and family 

relationship quality. Researcher used TYPE = MISSING with maximum likelihood with 

robust standard errors (MLR) as the estimator in order to account for any missing data 

and because MLR is robust to non-normality and non-independence of the data (Muthen 

& Muthen, 2012).  

The χ2 test, was used to evaluate whether the covariance is consistent with the 

specified model or if there is residual variance that does not match the covariance matrix 

(Kline, 2011). The standardized root mean square residual (SRMR) was evaluated as a 

measure of average standardized error for any error within the covariance matrix. The 
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root mean square error of approximation (RMSEA) was used to assess model fit based on 

degrees of freedom; specifically how good of a fit the model is for each degree of 

freedom. Lastly, the comparative fit index (CFI) was used to indicate whether the model 

was a better fit than the null model, ultimately indicating that the χ2 of the tested model is 

smaller than the χ2 of the null model (Kline, 2011).  

Given the large MIDUS II Project 4 sample size, and that the χ2 statistic is 

sensitive to sample size (Kline, 2011), it was necessary to examine multiple fit statistics. 

Therefore, a good-fitting model was determined if the SRMR and RMSEA values were 

less than .05, and the CFI value near 1.00 in addition to χ2 values, which should be 

nonsignificant (p > .05). The researcher used model trimming (Kline, 2011) to identify 

the best fitting and most parsimonious model with the identified variables, rather than 

calculating estimations for only the original model. 
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CHAPTER IV 

RESULTS 

MPlus did not use data from two participants for the first model and remaining 

models, due to missing data. Structural equation modeling was used to test the 

hypothesized model (Figure 2). Model-fit statistics demonstrated mixed results, with a 

significant χ2 and RMSEA greater than .05 (χ2  = 22.22 p = .00, RMSEA = .07, SRMR = 

.02, CFI = .98). An investigation of the model’s statistics highlighted that family support 

produced a pathway to the latent variable of family relationship quality that was of small 

magnitude (standardized estimate of .196). It also accounted for a nonsignificant R2 of .04 

(p = .07). Thus, family support was removed from the model, leaving family strain as an 

observed, dependent variable (Figure 3).  

After trimming family support from the model, most model fit statistics improved 

except for RMSEA (χ2 =11.85 p = .00, RMSEA = .09, SRMR = .01, CFI = .99). Next, 

age was added to the model as a control variable, and its relationship with mental health 

and family strain were tested (Figure 4). This model, with the addition of age as a control 

variable, demonstrated a minor improvement in model fit (χ2  = 11.09 p = .00, RMSEA = 

.06, SRMR = .01, CFI = .99). However, the standardized estimates revealed that age and 

family strain were not significantly related, therefore, the pathway between age (as a 

control) and family strain was trimmed from the model.  
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The final model (Figure 5) was tested and demonstrated good fit, with an 

improvement in the RMSEA statistic (χ2  = 13.17 p = .00, RMSEA = .05, SRMR = .01, 

and CFI = .99). Apart from a minor increase in the χ2 value, all other values demonstrated 

a better fit with the final model than those previously tested. While the χ2 statistic remains 

significant, this measure of model fit is sensitive to sample size (as explained above), and 

reflects the large sample size of the current dataset. Results from the final model indicate 

as MetMMW increases, symptomology of depression and anxiety decreases. Also, as 

symptomology of depression and anxiety decreases, family strain also decreases. 

Additionally, results demonstrate that the relationship between MetMMW and family 

strain is nonsignificant, indicating mental health (symptomology of depression and 

anxiety) as a mediator of this relationship.  

Mediation 

 Mediation tests of the final model (Figure 5) in MPlus confirmed the mediation 

relationship as hypothesized. Specifically, the total effect of physical exercise on family 

strain was nonsignificant, while the indirect effects of physical exercise on family strain, 

through the mediating variable of mental health, were significant (Table 3).  

Summary 

Overall, results demonstrated that the relationship between physical exercise and 

family strain was mediated by mental health (measured as depressive and anxious 

symptoms), such that the relationship between physical exercise and family strain goes 

through the variable of mental health. Specifically, as physical exercise increases, mental 
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health (symptomology) decreases and as mental health (symptomology) increases, family 

strain also increases. In addition, results demonstrated that age, although significantly 

related to mental health, did not alter the significant, hypothesized pathways between 

physical exercise, mental health, and family strain. The addition of age, instead, 

improved model fit, and explained 5% (R2 = .05, p < .00) of the variance in the mental 

health variable.  
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CHAPTER V 

DISCUSSION 

 The results of this study demonstrate support for the present hypotheses. In 

addition, the results provide additional support for existing research on age, mental 

health, and physical exercise, while uncovering more information regarding the 

importance of physical exercise as a key player in mental health and how it indirectly 

relates to family strain. Consistent with current literature, age demonstrated an inverse 

relationship with measures of mental health (symptoms of depression and anxiety), such 

that, as age increases, depression and anxiety decrease among certain populations 

(Henderson et al., 1998). The relationship between physical exercise and family strain 

was rendered nonsignificant, as the two variables were indirectly associated, through the 

mediating variable of mental health. Physical exercise was found to be significantly, 

inversely related to mental health (as physical health increases, symptoms of mental 

health decrease), and mental health was directly related to family strain (as mental health 

symptoms decrease family strain also decreases).  

Clinical Implications 

While treatments for mental health and family strain are often performed in 

conjunction with one another, particularly within the realm of psychotherapy, 

pharmacotherapy, or both; one might question where physical exercise fits in. 
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Psychiatrists and other mental health researchers have recently uncovered the use of 

physical exercise as a treatment for anxiety and depression (Rethorst & Trivedi, 2013). 

However, there is no treatment modality for the use of physical exercise within the family 

therapy setting. Due to the relationships between mental health, family strain and 

physical exercise, it can be argued that, at the very least, physical exercise is an important 

piece in the various settings of treatment and research within the field of family therapy.  

Based on the findings of this study, and other studies highlighting the importance 

of physical exercise among populations suffering from mental health; exercise as an 

intervention may be something that mental health clinicians should develop a greater 

comfort and practice of discussing amongst clients. There is currently no research within 

the family therapy field that examines the relationship between physical exercise, mental 

health, and family relationships. More research is needed regarding methods for 

incorporating the topic of physical exercise or physical exercise interventions into 

therapy, and care should be given to the boundaries around what types of suggestions or 

interventions are ethical to provide within the scope of therapy. However, based on the 

findings of this study and other research, there is evidence that physical exercise may 

serve as an important piece of our therapeutic practice. In response, it may be beneficial 

to help clients uncover what stands in the way of incorporating physical exercise as an 

inexpensive treatment of mental health and protective factor of family relationships.  

Family therapists may find that physical exercise is not only important in the 

direct management and prevention of mental health disorders such as depression and 
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anxiety, but further, that the entire family system can benefit by using physical exercise 

as an indirect way of strengthening the overall health and relationship quality within the 

family. As a way of encouraging this type support within families, family therapists may 

find this research useful in guiding and expanding their repertoire of questions, ultimately 

helping them to incorporate physical exercise as an avenue of exploration within the 

family therapy setting. In addition, not only is it likely beneficial for family therapists to 

be exploring the role of physical exercise among clients, but also, giving such attention to 

physical exercise may be beneficial to therapists themselves, as physical exercise may be 

an important form of self-care that can strengthen the ability of the therapist to maintain 

empathy for clients over time. While more research is needed to fully understand the 

implications of physical exercise within the family therapy setting, there is promising 

indication that physical exercise is a key component that should be more closely 

examined by those in family therapy and other related fields.  

Limitations and Future Research 

One limitation of this study includes the χ2 score statistics for the models tested. 

Although it is understood that χ2  is particularly sensitive with large sample sizes such as 

this, the significant χ2 indicates there may be a need for further testing (Kline, 2011). 

Also, although pathways were significant, physical exercise did not account for a large 

amount of variance in mental health (R2  = -.014 p = .00), nor did mental health account 

for a large amount of variation in family strain (R2  = -.052 p = .00). In addition, while 

age added strength to the overall model as a control variable, more controls are needed to 
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fully understand what accounts for variance in the relationship between physical exercise, 

mental health, and family strain.  

Future research should consider examining whether certain types of physical 

exercise impact mental health differently, what other factors coincide with physical 

exercise participation that might also impact mental health, and also, what other aspects 

of family relationships (aside from family strain) are related to mental health or family 

exercise patterns. Further, it would be important to identify predictability within this 

model, as can only be uncovered via longitudinal research; thus the relationships between 

physical exercise, mental health, and family relationships should be examined and 

recorded over time.  

Also, due to the use of a secondary dataset, research was limited in the type of 

measures and sample demographics that could be included in this study. For example, the 

portion of the study aimed at understanding family relationship quality was reduced to an 

examination of “family strain,” which leaves a gap in measures of the positive 

contributions of relationship quality such as support and warmth among family members. 

In addition, this study was based on the self-reports of one family member, rather than 

responses of multiple family members, which could offer a more accurate reflection of 

overall family relationship quality. Future research should look more closely at a number 

of variables and controls that were not examined in this study. For example, although 

weighted measures were used to gather a value of physical exercise that was reflective of 

intensity and overall number of minutes, this research does not shed light on which types 
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(intensities, durations, frequencies, etc.) of physical exercise have the strongest 

associations between mental health and family relationships.  

Conclusion 

 In summary, the findings of this research demonstrate the relevance of physical 

exercise as a key player within the fields of treatment for mental health and family 

relationships. Although physical exercise has received little attention among 

professionals within the family therapy field, this study demonstrates evidence that more 

information is needed on this topic. Not only will it be important to understand how 

physical exercise may be associated with a number of common issues for families 

seeking therapy, but also, it is imperative to note the care which must be taken by family 

therapists to operate within their scope of competence while considering the use of 

physical exercise as a treatment or family therapy intervention.   
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Table 1 
 
Recommendations for Prescribing Exercise for Patients with Major Depressive  
 
Disorder  
 
Exercise Domain Recommendation 

Modality Aerobic or resistance training 

Session frequency 3–5 exercise sessions/week 

Session duration 45–60 minutes 

Exercise Intensity 50%–85% maxHR (aerobic) or 80% 1-
RM (resistance) 

Intervention Duration At least 10 weeks 

Note: *maxHR: maximum heart rate. 1-RM: one repetition maxi- mum; maximum 
weight that can be lifted in a single repeti-tion for a given exercise. Exercise intensity for 
resistance training is typically quantified by percent of 1-RM, along with number of sets 
and repetitions. (Rethorst & Trivedi, 2013). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

63 
 

 
 
 
Table 2 

Means, Standard Deviations, Skewness, and Kurtosis for Study Variables (n = 1255) 

Variables 
M SD Skewness Kurtosis 

Total MetMMW 1199.00 2041.62 4.62 33.36 

Total MetMMW – Groups  1.62 1.20 -.13 -1.53 

Family Support 3.78 .44 -2.77 10.28 

Family Strain 1.74 .48 .69 .70 

MASQ General Distress-

Anxious 

16.73 4.92 1.68 4.39 

MASQ General Distress-

Depressive 

18.63 6.74 2.12 5.98 

Age 55.00 11.71 -- -- 

Total MetMMW = Minutes per week of physical exercise weighted by intensity 

(metabolic equivalent of task), Total MetMMW – Groups = Groups of participants based 

on minutes per week of physical exercise weighted by intensity (metabolic equivalent of 

task). 
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Table 3 
 
Mediation Results (n=1253) 
 
 
PE → FamStr                     Estimate              Standard error                      p 
 
Total     -.006    .012    .593 
Indirect 
PE → MH → FamStr          -.014    .004    .001 
   
Direct 
PE → FamStr   .008    .011    .497 
  
PE = Weighted physical exercise (grouped by MetMMW [minutes of weekly exercise 
weighted by metabolic equivalent of task]), FamStr = Family Strain, MH = Mental 
Health (MASQ General Distress-Depressive Symptom Subscale & MASQ General 
Distress-Anxious Symptom Subscale). 
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Figure 1. Hypothesized mediation model, NS = Nonsignificant.  
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χ2  = 22.224 p = .00, RMSEA = .07, SRMR = .02, CFI = .98 
 

Figure 2. First model tested, with both family support and family strain loading onto 
Family Relationship Quality. Depress. = General Distress-Depressive Symptom Subscale 
of the MASQ, Anxiety = General Distress-Anxious Symptoms Subscale of the MASQ, 
Family Relat. Quality = Family Relationship Quality. **p<.01, ***p<.001 
 

 

 
 
 
 

.793*** .897**
 

Anxiety Depress. 

.991 

.195 .371 

-.097** 
.196*** 

-.007  

Mental 
Health 

Family 
Relat. 
Qualit

 

Family 
Support 

.962 

Family 
Strain 

Physical 
Exercise 

(Total 
MetMMW – 

Groups) 

-.636*** 

.595 

-.471*** 



 
 
 

67 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
χ2 =11.845 p = .00, RMSEA = .09, SRMR = .01, CFI = .99 

 
 

Figure 3. Second model tested, with family support trimmed from the model and family 
strain as an observed, dependent variable. Quality. Depress. = General Distress-
Depressive Symptom Subscale of the MASQ, Anxiety = General Distress-Anxious 
Symptoms Subscale of the MASQ. **p<.01, ***p<.001 
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χ2  = 11.089 p = .00, RMSEA = .06, SRMR = .01, CFI = .99 

 
 
Figure 4. Third model tested, with age added as a control variable. Quality. Depress. = 
General Distress-Depressive Symptom Subscale of the MASQ, Anxiety = General 
Distress-Anxious Symptoms Subscale of the MASQ. **p<.01, ***p<.001 
 
 
 
 
 
 
 
 
 
 

.189 .375 

-.115** 

.292*** 
Mental 
Health 

Anxiety Depress. 

.901*** 
.790*** .949 

Family 
Strain 

Physical 
Exercise 

(Total 
MetMMW – 

Groups) 

.909 

-.205*** 
Age 

-.042 

.015  



 
 
 

69 
 

 
 
 
 
 

 
 
 

 
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

χ2  = 13.165 p = .00, RMSEA = .05, SRMR = .01, CFI = .99 
 
 
 
Figure 5. Final model tested. Quality. Depress. = General Distress-Depressive Symptom 
Subscale of the MASQ, Anxiety = General Distress-Anxious Symptoms Subscale of the 
MASQ. **p<.01, ***p<.001 
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