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ABSTRACT
The common co-occurrence of depression and arthritis has typically been conceptualized
as two distinct disease conditions, reflecting the steady trend toward viewing behavior disorders
in a biomedical frame. Studies have applied the stress process model alone, taking a biomedical
understanding of arthritis which dismisses patient expectations for activity as unimportant for
rheumatological intervention. The current study incorporates theory on medical social control to
extend critiques of psychiatry to rheumatology. Using logistic regression and negative binomial
regression for ten dependent measures (partial criteria for DSM-IV Major Depressive Episode),
activity loss is tested as mediating arthritis’ relationship to depression, an effect anticipated to
differ by age at arthritis diagnosis. Findings indicate that arthritis diagnoses increase the chances
of individual depressive symptom fulfillment and number fulfilled, that this slightly differs by
age at diagnosis, and that activity loss explains much of this effect. Further research is needed to
explain variation among arthritis patients.
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CHAPTER 1 - INTRODUCTION
There is substantial evidence of an association between highly disabling chronic physical
illnesses, such as arthritis, and both depressive symptoms and depression diagnoses (LoBianco
2007; Rathbun, Harrold and Reed 2015; Reeve 2002; Reeve 2004; Reeve and Cooper 2016; Vick
2013). Studies on comorbid diagnoses introduced the idea that health stressors, such as chronic
illness, may trigger the onset of depressive symptoms (Benson 2014; Brandstetter et al. 2017;
Garcia-Velazquez, Jokela and Rosenstrom 2017; Hurwicz and Berkanovic 1993; Mary-Beth et
al. 2017; Samson and Siam 2008). The findings in these studies are often presented as evidence
against the legitimacy of depression diagnoses for chronically ill individuals, or that chronically
ill individuals are at risk for developing comorbid conditions. Various propositions for better
understanding of the association between arthritis and depression include employing alternatives
to the DSM measure of depression (Englbrecht et al. 2017; Kilic et al. 2014; Macedo,
Appenzeller and Costallat 2017), adding or removing various exclusionary clauses for diagnostic
endorsement (Wakefield et al. 2007), and reframing the symptoms as an adaptive, nonpathological, response to adverse circumstances (Broer and Besseling 2017; Horwitz and
Wakefield 2007).
Evidence that anti-depressant medication is rarely an effective treatment for depressive
symptoms in individuals with arthritis is often viewed as further evidence that a depression
diagnosis is inappropriate or invalid for this population (Keefe et al. 2001; McCauley et al.
2008). Suggestions for improving depression treatment effectiveness highlight maladaptive
ability to cope with physiological symptoms as a target mechanism for treatment (Brown and
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Turner 2010; Iaquinta and McCrone 2015; Murphy et al. 1999; Perrot et al. 2013; Santiago et al.
2015; Scharloo et al. 1998; Sharpe, Sensky and Allard 2001). Maladaptive coping is assumed to
be a cognitive and individual process, and is thus accepted as falling under the control of
psychiatry if medical intervention is appropriate. The possibility remains that medical but not
psychiatric intervention might be an appropriate approach to addressing the association between
arthritis and depression, but this possibility is hidden if biological and social impacts are
assumed to require treatment through targeting different mechanisms. Depression treatment
effectiveness, previously considered evidence against depression’s legitimacy, might instead be
evidence that the depression treatment is not targeting the same mechanism that underlies the
existing depressive symptoms. To explore this possibility, I propose the primary research
question:
RQ1: What is the appropriate target mechanism for the treatment of depressive symptoms
in individuals diagnosed with arthritis?
Cognitive interpretation of symptoms, directly, is the typical target mechanism for
treating depressive symptoms. This is often accomplished most through anti-depressant
medication, cognitive behavioral therapy, or a combination of the two. Given the substantial
amount of existing evidence that high disease activity1 and/or high levels of disability increases
the chances of arthritis patients exhibiting depressive symptoms (Benka et al. 2014; Graves et al.
2009; Murphy et al. 1999; Sanderson et al. 2011; Sharpe et al. 2001), I suspect that indirectly
impacting cognitive interpretation by addressing the activity loss itself might be a better
mechanism for treating depressive symptoms in individuals diagnosed with arthritis.

1

Disease activity is a measure of various biological markers that is used within rheumatology to
assess activity loss, which is understood as the biological impact of arthritis on the patient (Singh
et al. 2015).
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Additionally, because studies suggesting that there are differences between individuals
with and without arthritis and among those with arthritis have ignored the possibility of
maintaining medical but not psychiatric treatment for depressive symptoms, I allege that
assertions of difference require additional testing. I explore two additional research questions to
examine disparities both among individuals with arthritis and between those with and without
arthritis:
RQ2: Is the appropriate target mechanism for the treatment of depressive symptoms in
individuals diagnosed with arthritis the same as the appropriate target mechanism for
treating depressive symptoms in individuals without an arthritis diagnosis?
RQ3: Does the appropriate target mechanism for the treatment of depressive symptoms
differ for individuals diagnosed with arthritis depending on the age at arthritis
diagnosis?
This study contributes to an ongoing debate over the legitimacy of behavioral disorders,
such as depression, as medical diagnoses for individuals that also have an arthritis diagnosis by
moving beyond questions of disorder legitimacy to instead focus on the unresolved issue of
treating depressive symptoms. Arthritis patients’ perception of depressive symptoms as real
indicates the need for attention and possible intervention, regardless of depression’s legitimacy.
It is possible that medicine is equipped to address depressive symptoms in arthritis patients, but
that psychiatry is not the best medical specialty to do so.
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CHAPTER 2 - THEORETICAL FRAMEWORK
Medicine as an Institution of Social Control
This research is situated within the theoretical tradition to approach medicine as an
institution of social control. Within this tradition, there are multiple frameworks for
understanding how medicine operates as an institution of social control and the consequent
implications for society. Frameworks range from complete denial of diagnostic objectivity for
both physical and mental illnesses (Black 1979) to arguing that medicine cannot be objective
without incorporation of patient context (Bury 1982; Zola 1972). There is little consensus as to
which framework is most appropriate for analyzing chronic illness. I argue that, rather than one
being most appropriate, the competing frameworks must be applied together to understand
behavioral symptoms in chronically ill individuals when medicine operates as an institution of
social control.
The Behavior of Medicine
In outlining his theory of pure sociology, Donald Black (1979) proposes that social
geometry can both predict and explain “the behavior of social life” (pp. 153), behavior which
takes places through the application of things such as law, medicine, ideas, and art. While Black
focuses almost exclusively on the behavior of the law in his other work, he asserts that medicine
is to illness and injury as law is to deviant behavior. Thus, just as the law defines certain
behaviors as deviant and/or criminal, medicine defines certain biological and behavioral
phenomena as illness and/or injury. Pure sociology predicts that the physician’s assessment of
which symptoms are present and who presents them, not some objective reality, determines
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whether a diagnosis is administered, what the diagnosis is, and how to approach treatment of
symptoms given the diagnosis. Illness and injury are not biological phenomena, but rather, are
labels applied during the diagnostic process; they do not exist without medicine first determining
that they exist.
Pure sociology challenges diagnostic reliability of all medical specialties, not simply
psychiatry, but also uncovers an important takeaway about the utility of attacking diagnostic
reliability as a means of challenging the existence or legitimacy of diagnostic categories. Just as
citizens of a society are subject to codified law whether they recognize it as valid or not, denying
the existence of illness when medicine has already asserted its existence does not change the
existence of the illness, nor does it change the behavior of medicine and subjugation of patients
to medical social control. Patients are subject to diagnoses regardless of their own understanding
of an illness as legitimate. What is important is that the information presented was assessed by an
institutional actor (i.e. the physician) as worthy of medical attention, not whether it was truly
worthy of that medical attention. Just as the consequences of law may impact a citizen regardless
of endorsement of the law, the consequences of diagnosis may impact a patient regardless of the
patient’s acceptance of the diagnosis and/or treatment.
Emotions and Thresholds of Appropriateness
As previously discussed, regardless of their legitimacy, diagnoses are consequential for
both the individual and society. Horwitz (2002) asserts that one major consequence of diagnostic
psychiatry has been the redefinition of many emotions as pathological without adequate evidence
of their inherent pathology. He maintains that whether and which mental disorders are diseases
remains unclear, arguing that the diagnostic categories set by psychiatry are not mutually
exclusive and fail to link specific internal dysfunctions with specific diagnostic categories.
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Horwitz advocates for narrowing the criteria for existing disease categories (Hoffman 2004;
Horwitz 2002; Horwitz 2007; Horwitz and Grob 2016), recognizing the importance and utility of
diagnostic categories for mental disorders in that the emotions and behaviors leading to diagnosis
have social consequences regardless of how they are labeled, and may require justification to
avoid stigma.
Horwitz is a major player in the debate over the bereavement exclusion in the diagnostic
criteria for depression, persistent in his argument that the exclusion is too narrow in its
assessment of ‘normal’ sadness (Horwitz and Wakefield 2007; Horwitz 2015b). A threshold of
appropriateness for emotion is assumed, to which Horwitz proposes an alternative. The idea
behind this seems to be that narrowing the population immediately controlled by medicine will
reduce its power as an institution of social control. This suggestion would reduce the population
immediately subject to medical social control by psychiatry, and thus, medicine’s power to
control the population with the application of psychiatric medicine. However, it may have the
latent consequence of amplifying medicine’s ability to control individuals through other
specialty areas, such as rheumatology, with the denial of certain kinds of medicine in favor of
others and application of unwanted medicine. It is important to consider subjection to medical
social control by medical specialties other than psychiatry and how it might relate to the
emergence of behavioral symptoms.
Medicalization and Anti-psychiatry
Medicalization is key to the understanding of medical social control because it is the
primary mechanism through which medicine achieves and maintains social control (Zola 1972).
Freidson (1970) defines medicalization as the medical field’s claimed control over phenomena
which it has defined as related to illness separate of the medical field’s ability to manage or
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provide evidence of inherent pathology for said phenomena. A great deal of work on
medicalization takes form of critique, and many of these critiques target psychiatry, specifically.
An assumption underlies anti-psychiatry critiques of medicalization – that phenomena defined
and treated by psychiatry as medical are inherently nonmedical and therefore not appropriate
targets for medical intervention (Blazer 2005). This begs the question that phenomena defined
and treated by other medical specialty areas as medical are appropriate targets for medical
intervention, and thus, the anti-psychiatry and anti-medicalization arguments have become one in
the same. The exclusion of other medical specialty areas from accusations of medicalization is
inappropriate and in direct opposition to the idea that the medical cannot be removed from the
social due to social actors within the institution of medicine abilities to define and assess illness
and injury (Black 1979).
The exclusion also fails to account for the increasingly common issue of comorbid or cooccurring diagnoses, which is further complicated by the shift in majority disease-type
prevalence from infectious to chronic disease. Unlike infectious diseases, chronic illnesses often
have ambiguous causes and, consequently, are challenging to treat with the medical model of
illness (Bury 1982). Specialists dealing with chronic illness, such as rheumatologists, face
similar issues to psychiatrists in the areas of illness definition and symptom management,
making those specialty areas vulnerable to critiques of medicalization. For this reason, both antipsychiatry and broader anti-medicalization together are necessary to understanding the
relationship between arthritis and depression.
Medicalization and Disability
Broader critiques of medicalization can be found in the sociological literature on
disability and medical social control. They largely focus on violations of the sick role (Parsons
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1951a; Parsons 1951b) and bodily norms (Edgley and Brissett 1990; Jokinen and Caretta 2016;
Zola 1972). Evident in these studies is that many of the critiques provided as support for antipsychiatry have secondary use as indicating the importance of behavioral symptoms in patients
with chronic illness and/or disability. For example, diagnosis-related stigma is presented in the
anti-psychiatry literature as grounds for narrower acknowledgement of behavioral symptoms as
important (Frances 2013; Kriegler and Bester 2014), while in the literature on chronic illness, it
is presented as a possible cause of behavioral symptoms such as distress (Bury 1982; Sanderson,
Calnan and Kumar 2015; Scambler 2009; Stone 2005; Vick 2013). Difficulties in creating
adequate treatments for phenomena that have been defined by a medical specialty as illness is
also highlighted in both anti-psychiatry and broader medicalization literatures, though the
difficulty is framed as exclusive to psychiatry in the anti-psychiatry literature (Blazer 2005;
Whitaker 2010; Whitaker and Cosgrove 2015). There is consistent evidence that rheumatology is
not able to effectively manage symptoms of arthritis at a level that meets patient expectations
(Bolge, Goren and Tandon 2015; Flurey et al. 2014; Hart et al. 2016; Iannaccone et al. 2011;
Larsson 2017; Reeve and Cooper 2016; Scharloo et al. 1998), an indication that an antipsychiatry framework without the inclusion of broader notions of medicalization does not fully
capture the experience of individuals with arthritis and depressive symptoms. To fully
understand depressive symptoms in individuals with arthritis, discussion of medicalization in
these cases must account for the shared difficulties between rheumatology and psychiatry.
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CHAPTER 3 - REVIEW OF THE LITERATURE
The Centers for Disease Control and Prevention (CDC) estimates that approximately
23% of adults in the United States are diagnosed with arthritis, not including those with
comorbid conditions (Barbour et al. 2018). A recent study found evidence that estimate is
conservative, discovering that as many as 30.8% of adults in the United States between ages 1864 years were afflicted with arthritis (Jafarzadeh and Felson 2018). The diagnostic category of
arthritis includes an assortment of similar chronic illnesses characterized by their impact on the
joints and other connective tissues, including osteoarthritis, rheumatoid arthritis, juvenile
arthritis, and other rheumatic illnesses such as fibromyalgia, gout, and lupus (CDC 2018).
Although there are slight differences between arthritis types, an important similarity justifies
rheumatology’s sole control over the treatment of all forms of arthritis and the related
assumption that individuals diagnosed with arthritis have a shared experience, regardless of
arthritis type. All forms of arthritis impact the joints and connective tissues, meaning they pose a
high risk of activity loss (Barbour et al. 2017). Arthritis’ association with activity loss is a
primary reason behind claims that arthritis is a leading cause of disability (CDC 2009). Arthritis
is common relative to other chronic illnesses (CDC 2009), and thus, the disability associated
with arthritis has experienced increased attention by researchers (Graves et al. 2009; Morden,
Jinks and Ong 2015; Prodinger et al. 2014; Wan et al. 2016).
Depression is common relative to other mental illnesses (NIMH 2018), but controversy
over the definition, measurement, and legitimacy of depression complicates the ability of
researchers to accurately assess its prevalence. The symptoms of depression can have highly
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detrimental effects on the individuals experiencing them (Karp 1996; NIMH 2018), effects that
some have suggested is grounds to define depression as a possible cause of disability (Clarke and
Currie 2009; Ferro, Gorter and Boyle 2015; Hessler et al. 2015; Kapfhammer 2006; WHO 2017).
In contrast, it has also been suggested that depression results from disability (Benka et al. 2014;
Brandstetter et al. 2017; Dickens et al. 2003; Dunlop et al. 2004; Iaquinta and McCrone 2015;
Sharpe et al. 2001). While it is increasingly evident that depressive symptoms are impactful
enough to warrant attention, how to best approach and assess their impact remains a point of
contention.
The Correlation Between Arthritis, Disability, and Depression
Arthritis and depression are correlated, but studies of this correlation fail to recognize the
shared difficulty in addressing symptoms of both arthritis and depression when making claims
about its nature. Prior research blames this difficulty on the criteria used to determine diagnostic
eligibility for depression (Chmielewski et al. 2015; Horwitz and Wakefield 2007; Horwitz
2015a; Horwitz and Grob 2016; Simon and Von Korff 2006; Wakefield and Horwitz 2016) and
arthritis patients’ unrealistic expectations for recovery (Bolge et al. 2015; De Mits et al. 2016;
Keefe et al. 2002; Larsson 2017; Potts, Mazzuca and Brandt 1986). The inability to effectively
manage symptoms is not often discussed as being related to the target mechanism chosen for
treatment, and when target mechanisms for treatment are mentioned as important to symptom
management, arthritis and depression treatment and target mechanisms are discussed separately
(Bolge et al. 2015; Brandstetter et al. 2017; Doeglas et al. 2004; Hurwicz and Berkanovic 1993;
Iannaccone et al. 2011; Knowles et al. 2016; Mjaavatten et al. 2015; Rathbun, Harrold and Reed
2016; Van der Ven et al. 2016). It is assumed that the target mechanisms for treating arthritis
symptoms are different than those for treating depressive symptoms, and that the difficulties in
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addressing arthritis and depressive symptoms are uncorrelated. When accounting for studies that
dismissed evidence of a correlation as arthritis patients’ unrealistic expectations for arthritis
symptom management, though, it becomes clear that target mechanisms and treatment for
arthritis and depression cannot be understood to be unrelated without first testing this
assumption.
Individuals with arthritis frequently identify reducing the activity loss associated with
arthritis as a primary goal for arthritis treatment (da Silva et al. 2010), identifying the associated
joint pain as a barrier to normal functioning (Barns et al. 2015; Bury 1982; Escalante and Del
Rincón 2002). Many individuals with arthritis describe their experience with arthritis treatment
as a never-ending pursuit of normality (Barns et al. 2015; DeVellis et al. 1997; Feddersen et al.
2017; Flurey et al. 2014; Hart et al. 2016; Sanderson et al. 2015), and there is evidence of shared
disappointment in rheumatology’s failure to provide treatments that assist in achieving the goal
of normality (Bolge et al. 2015; Flurey et al. 2014). Rheumatology’s failure to provide such
treatments has been linked to a mismatch between patient and physician evaluation of treatment
effectiveness (Bolge et al. 2015; da Silva et al. 2010; Escalante and Del Rincón 2002; Flurey et
al. 2014; Graves et al. 2009; Hart et al. 2016; Larsson 2017; Mjaavatten et al. 2015; Potts et al.
1986). This is important because arthritis patients’ own perception of their arthritis has been
linked with their self-conceptualization as disabled (DeVellis et al. 1997; Graves et al. 2009;
Morden et al. 2015; Scharloo et al. 1998).
Disability-related stigma has been suggested to predict depressive symptoms (Earnshaw
and Quinn 2011; Earnshaw et al. 2013; Goffman 1963; Reeve 2004), and disability from
arthritis-related activity loss has been linked to arthritis patients’ depressive symptoms (Benka et
al. 2014; Blalock and DeVellis 1992; Dickens et al. 2003; Doeglas et al. 2004; Dunlop et al.
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2004; Sharpe et al. 2001). There is not much evidence, however, that arthritis is similarly
stigmatized to other disabilities, which some have attributed to the ability of individuals with
arthritis to pass as normal (Barns et al. 2015; Bury 1982; DeVellis et al. 1997; Hart et al. 2016).
The ability of individuals with arthritis to pass as normal is evidence that their experience with
disability might differ from those with other disabilities (Brennan and Creaven 2016; Pooler
2017), also an indication that depression might differ between individuals with arthritis and those
with other disabilities if the depression is disability-related.
Disability from arthritis-related activity loss has been dismissed as one of many, similarly
influential, factors relating to depressive symptoms in individuals with arthritis (Brandstetter et
al. 2017; Covic et al. 2006; Doeglas et al. 2004; Lee, Kahana and Kahana 2016; Sharpe et al.
2001). Consequently, social science research on arthritis and depression which does identify
activity loss as factoring into the relationship has not conceptualized activity loss as a possible
mediating construct. Instead, there have been numerous critiques of how depression is measured
and diagnosed (Brandstetter et al. 2017; Chmielewski et al. 2015; Kim et al. 2012; Simon and
Von Korff 2006; Tanenbaum et al. 2013; Wakefield et al. 2007), suggestions that religious rather
than medical mental health treatment might better address the psychological symptoms in
arthritis patients (Cummings and Pargament 2010; Dezutter et al. 2010; Keefe et al. 2001), and
isolation of studies on arthritis and depression to specific age cohorts of arthritis patients (Fuchs
et al. 2013; Hart et al. 2016; Lee et al. 2016; Lewis et al. 2017; Mary-Beth et al. 2017; McCauley
et al. 2008). Studies on arthritis and depression from within medicine have applied the stress
process model to test arthritis as a predictor of depression through activity loss, but these studies
measure disease activity using biological markers to assess activity loss (Agrawal et al. 2013;
Ahern, Stuber and Galea 2007; Rathbun et al. 2016).
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Existing research assumes activity loss is inevitable for individuals with arthritis, framing
the role of activity loss as an issue of maladaptive coping with illness rather than an issue of
patient experience under medical social control. This has led to a seemingly endless pursuit of
improved psychological coping techniques, none of which have decreased the attention allocated
to understanding and addressing depressive symptoms in individuals with arthritis. Prior studies
on arthritis and depression have highlighted activity loss, illness perception, assessment of
depression, and medical social control as important to the relationship, but an inclusive test of all
related factors together is still needed to achieve the understanding required to appropriately
address depressive symptoms in arthritis patients.
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CHAPTER 4 - THE CURRENT STUDY
This study shifts a portion of the focus away from psychiatry to emphasize the oftenignored importance of rheumatology and the patient experience for understanding depressive
symptoms in arthritis patients. It serves to fill gaps in the literature on arthritis and depression
that have resulted from an over-reliance on biomedical understandings of arthritis. The
distinction between biological and social aspects of medicine is central to the biomedical model
of illness. Under the biomedical model of illness arthritis patients’ expectations for activity are
dismissed as unimportant for determining arthritis treatment effectiveness. Patient expectations
for and perceptions of arthritis treatment effectiveness are, rather, connected with some coping
process that is assumed to be cognitive. The current study challenges existing arguments that
coping processes, being assumed cognitive, may only be addressed through one medical
specialty (psychiatry) if at all. To do so, three possible mechanisms through which depressive
symptoms in arthritis patients may be addressed are examined.
The first of these mechanisms is psychiatry’s increasingly broad diagnostic criteria for
Major Depressive Episode (MDE), found in the Diagnostic Statistical Manual (DSM) (APA
2000), which has been widely criticized. In accordance with anti-psychiatry arguments that
medicalization of depressive symptoms has expanded psychiatry’s reach further than is
appropriate, I test whether depressive symptoms may be indirectly addressed by removing them
from the scope of things defined as treatable by psychiatry, and thus, removing the need for
treatment. Horwitz and Wakefield (2007) proposed that depression might be a natural response
to certain circumstances, such as death of a significant other (loss), a proposition which
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Wakefield (2007) extended to include other forms of loss. The initial proposition is core to the
examination of the DSM criteria for MDE (I return to the extension of the proposition later).
I initially examine the possibility that depression could be a natural response to receiving
an arthritis diagnosis from an anti-psychiatry approach that remains aligned with the biomedical
model of illness. Related to the first research question (RQ1), the experience captured by the
DSM criteria for depression might not be appropriately considered concerning for this
subpopulation due to the already abnormal situation of coping with chronic illness. If so, then I
expect that individuals diagnosed with arthritis will be significantly more likely than those
without arthritis to meet the criteria for some symptoms of depression and not others:
H1: Individuals with an arthritis diagnosis will display different patterns of depressive
symptoms than individuals without an arthritis diagnosis.
It is possible that other diagnostic criteria included in the DSM measure of depression
might also contribute to the relationship between having an arthritis diagnosis and being eligible
for a depression diagnosis. For example, if there appear to be no clear patterns of depressive
symptomology for individuals with arthritis, the possibility remains that having an arthritis
diagnosis predicts eligibility for fulfillment of the criterion of endorsing five or more symptoms
of depression at one time. Because arthritis could be considered a stressful life circumstance, the
threshold for determining when meeting criteria for depressive symptoms becomes clinically
significant might be higher for those with an arthritis diagnosis than for those without an arthritis
diagnosis. As a secondary test of the DSM-IV criteria for MDE, I suggest that:
H2: Having an arthritis diagnosis will predict fulfillment of the DSM-IV criterion of
expressing at least five depressive symptoms at one time.
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Returning to the idea of loss, I examine the possibility that depression might be a natural
response to arthritis using an approach that does not align with the biomedical model of illness,
instead incorporating the understanding of medicine as an institution of social control. The
second of the proposed target mechanisms for treating depressive symptoms in arthritis patients
is activity loss, consistent with findings from studies through rheumatology that examine the
relationship between arthritis and depression using the stress process model. Due to the
separation of activity loss and perceived difficulty in role functioning in these studies, I retest the
suggestion that activity loss is a mechanism through which depressive symptoms occur in
arthritis patients (refer to Figure 1) using an alternate measure of activity loss. Because
depressive symptoms are suggested to relate to coping with illness in existing models, a patientcentered measure of activity loss may provide more accurate information about depressive
symptoms in those with arthritis diagnoses. If coping with illness contributes to depressive
symptoms, then patient understanding of activity loss, not activity loss as assessed through
biological markers, should be examined as relating to depression. I anticipate that, rather than
moderating the effect of arthritis on depression, when measured with a composite measure of
perceived difficulty in role functioning across various life domains:
H3: An increase in activity loss will mediate the predictive effect of an arthritis diagnosis
on the number of depressive symptoms fulfilled at one time.
Psychiatric treatment is indirectly tested as a third possible mechanism through which to address
depressive symptoms in arthritis patients. The failure of H3 in combination with significant
effects by psychiatric coping mechanisms would support the idea that psychiatric treatment is not
inherently wrong, but needs improvement.
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In further exploration of variation in depression risk based on arthritis diagnosis, I test
differentiation among those with arthritis depending on age at arthritis diagnosis. The American
College of Rheumatology (ACR) differentiates arthritis onset into four age categories: juvenile
diagnoses (age 0-17), young adult diagnoses (age 18-40), adult diagnoses (age 41-60), and elder
diagnoses (age 61+) (Morse 2009; Simons et al. 2017). Both disease trajectory and ability to
cope with illness are suggested to differ depending on age at arthritis diagnosis(Simons et al.
2017). Because of this, I separate individuals diagnosed with arthritis into two categories based
on age at arthritis diagnosis: those diagnosed before age forty, and those diagnosed at age forty
or older. I suspect that individuals diagnosed with arthritis before age forty will have higher
levels of perceived difficulty in role functioning (activity loss) than those diagnosed with arthritis
at age forty or older (Figure 1). Role performance demands may be greater prior to age forty due
to the large number of significant life transitions, including marriage, career entry, childbearing,
and other transitions that occur during adolescence and early adulthood. If so, per my earlier
assertion that depressive symptoms in those diagnosed with arthritis occur through activity loss, I
expect the likelihood of meeting criteria for depressive symptoms to be greater between
individuals diagnosed with arthritis before age forty and at age forty or later. This is consistent
with the literature on arthritis and the broader literature on chronic illness that suggests that being
diagnosed with chronic illness during the formative years is a particularly challenging coping
experience. Figure 1 contains a conceptual model.
H4: Individuals that were diagnosed with arthritis before age forty will be more likely
than those diagnosed at age forty or older to experience depressive symptoms.
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Figure 1. Proposed Trajectory of Depressive Symptoms for Individuals Diagnosed with
Arthritis
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CHAPTER 5 - DATA AND METHODS
Sample
The data used were collected between 2001-2003 as part of the National Comorbidity
Survey Replication (NCS-R) (Kessler and Merikangas 2004), a four-stage clustered area
probability sample of English-speaking adults (aged 18 years or older) from households in the
United States2 (N = 9,282; 70.9% response rate) (Kessler et al. 2004). The interview schedule
used, the WMH-CIDI, was the Composite International Diagnostic Interview (CIDI) developed
as part of the World Health Organization (WHO) World Mental Health (WMH) Survey
Initiative, which can be used to diagnose DSM-IV and ICD-10 mental disorders (Kessler and
Ustün 2004). Due to length of the interview schedule, the survey was administered in two parts.
All respondents were given Part I, a comprehensive diagnostic assessment encompassing all
WMH-CIDI disorders, and placed into one of three strata based on their responses to determine
eligibility for selection into Part II3 (Kessler et al. 2004). Respondents that were administered
Part II included those in the first stratum, a probability sample of 59% of respondents from the
second stratum, and a random sample of 25% of respondents from the third stratum (N=5,692)

2

Data do not include information on individuals from Hawaii, institutionalized individuals, and
individuals living on military bases.
3
The strata were designated by: (1) Fulfilled lifetime criteria for at least one Part I mental
disorder, met subthreshold for at least one Part I mental disorder and sought treatment, or
planned/attempted suicide. (2) Did not fulfill strata 1 criteria but either met subthreshold for at
least one Part I mental disorder, sought treatment for an emotional/substance problem,
experienced suicide ideation, or treated emotional problems with psychotropic medication in the
last 12 months. (3) All other respondents.
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(Kessler et al. 2004). This analysis will include only the respondents that completed both Part I
and Part II of the survey.
Weighting and Complex Survey Design
The NCS-R has a complex survey design requiring special consideration when
determining statistical significance. Traditional estimations of significance assume a simple
random sample. To correct for imprecision during the sampling process, design-based estimation
procedures are used to estimate standard errors and tests of significance. The data are weighted
to adjust for probability bias, nonresponse bias, and demographic characteristics of the sample,
with an additional adjustment for probability bias specific to selection into the Part II sample
(Kessler et al. 2004).
Dependent Measures
The primary outcome of interest is diagnostic eligibility for DSM-IV Major Depressive
Disorder (MDD) and will be measured using a series of separate dependent measures constructed
using the DSM-IV algorithm for determining MDD endorsement. Thus, DSM-IV MDD
endorsement will be examined indirectly using ten dependent variables measuring endorsement
of each of the nine symptoms of DSM-IV MDD and the number of DSM-IV MDD symptoms
endorsed. Dummy variables indicating endorsement (1 = endorse; 0 = not endorsed) were
created for depressed mood, loss of interest/pleasure, significant change in weight/appetite,
insomnia/hypersomnia, fatigue, guilt, psychomotor agitation, loss of ability to concentrate, and
suicidal ideation using the DSM-IV criteria (see Appendix A). The sum of the number of
symptoms endorsed was used to construct a count variable for the number of depressive
symptoms endorsed at one time.
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Arthritis
The primary independent variable, arthritis, was initially measured using a dummy
indicator variable constructed using responses to the question, “Have you ever been diagnosed
with arthritis/rheumatism?” (1 = diagnosed; 0 = not diagnosed). I then divided individuals that
indicated that they had received an arthritis/rheumatism diagnosis into two categories based on
their age at arthritis diagnosis. Preliminary analyses indicated many individuals diagnosed with
arthritis were diagnosed at age forty. Thus, while the recommended age categories for arthritis
onset through the ACR (Morse 2009; Simons et al. 2017) was considered in determining the
distinction between those diagnosed with arthritis at different ages, the final cutoff point was age
39 for the young diagnosis group, not 40 per ACR recommendation. I created two new dummy
indicator variables for arthritis diagnosis before age 40 (1 = yes; 0 = no) and arthritis diagnosis at
age 40 or older (1 = yes; 0 = no) based on responses to the question, “At what age were you first
diagnosed with arthritis/rheumatism?” and keeping no diagnosis as a reference category.
Psychiatric Coping Mechanisms
I included as controls a variety of psychiatric coping mechanisms related to social
support, religiosity, and adaptation to illness. Social support is comprised of three measures, a
dummy indicator variable for having a partner (1 = married or cohabitating with a partner; 0 =
not married or cohabitating) and standardized composite measures for family support (a=0.747)
and friend support (a=0.757). The family support measure was constructed using responses to
the questions, “How much can you rely on relatives who do not live with you for help if you
have a serious problem?” and “How much can you open up to relatives who do not live with you
if you need to talk about your worries?” Responses to both family support questions were Likert
scales ranging from one to four; the measures were reversed so that higher scores indicated

22
higher levels of support. The friend support measure included responses to the questions, “How
often do you talk on the phone or get together with friends?” measured on a five point Likert
scale ranging from “most every day” to “less than once a month”, “How much can you rely on
your friends for help if you have a serious problem?”, and “How much can you open up to your
friends if you need to talk about your worries?”, both measured on four point Likert scales
ranging from “a lot” to “not at all”. The scales were reversed so that higher scores indicated
higher levels of friend support.
The religiosity measure, a composite scale, was constructed by reversing and
standardizing the answers to the following questions: “When you have problems or difficulties in
your family, work, or personal life, how often do you seek comfort through religious or spiritual
means such as praying, mediating, attending a religious or spiritual service, or talking to a
spiritual advisor?” and “When you have decisions to make in your daily life, how often do you
think about what your religious or spiritual beliefs suggest you should do?”, both measured on
four point Likert scales (1=often, 4=never). The measure was used to capture the extent to which
individuals used religion to cope with life experiences. High scores on the religiosity measure
indicated high levels of religious coping (a=0.84).
A control measure for adaptation to illness was also included, absence of a regular
physician4. Responses to the question, “Do you have a regular medical doctor for routine medical
care?” were used to construct an indicator variable for absence of a regular physician (1=No
Doctor; 0=Regular Doctor).

4

Not having a regular physician is evidence of lacking continuity of care.
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Demographic Control Variables
I controlled for a variety of life stressors to isolate the impact of arthritis and activity loss
from other forms of stress that might impact the existence of depressive symptoms. I constructed
dummy indicator variables to control for sex (1=female; 0=male), race (1=non-white; 0=white),
having at least one child living in your home (1=child(ren); 0=no children), being employed
(1=employed/self-employed; 0=unemployed/retired/student/homemaker), and being in poverty
(1=below poverty line; 0=at or above poverty line). Scores on the poverty index were
constructed by dividing the reported household income by the federal poverty level for the year
2003; the reported number of members in the household was used to determine the appropriate
poverty threshold for each case. A poverty index score of 1 indicates households that are at the
poverty line; cases with poverty index cores that were less than 1 were coded as falling below the
poverty line. I also included a continuous measure of respondent age5.
Mediating Variable – Activity Loss
The NCS-R includes the Sheehan Disability Scales (Leon et al. 1997) to assess disabilityrelated role impairment across different life domains. Participants were asked to rank the extent
to which their chronic conditions (including arthritis) interfered with home management, work,
the ability to form and maintain social relationships, and participation in social life (0=no
interference; 10=severe interference). Scores on these four questions were standardized and
averaged into a composite measure of perceived activity loss (a=0.877) to examine the possible
mediation effect of perceived activity loss on the relationship between having an arthritis

5

There was evidence that age had a curvilinear relationship to the dependent variables.
Consequently, all models also include a squared term for age (age2).

24
diagnosis and having depressive symptoms. High scores on the measure of activity loss indicated
high levels of perceived activity loss.
Analysis Plan
I proceed by obtaining descriptive statistics for the sample to explore variation between
those with and without and arthritis diagnosis by demographic characteristics such as sex, race,
age, having children, employment status, marital status, and poverty status (Table 1). I also
examine variation in mean level of activity loss, family support, friend support, number of
depressive symptoms, and religious coping between individuals with and without arthritis
diagnoses (Table 1). I then look for patterns of variation in the distribution of depressive
symptoms between those with and without arthritis diagnoses (Figures 3.1-3.2), also checking
for variation among those diagnosed with arthritis at different ages (Figures 3.3-3.4).
Statistical analyses employ the survey estimation procedures for complex sampling
design in Stata/SE 14.0 (StataCorp 2015) to correct standard errors for a nonrandom sample.
Logistic regression models are run separately for each of the nine binary dependent variables
(representing the nine symptoms of DSM-IV MDE), as is appropriate for binary dependent
measures. I run a final set of models using negative binomial regression for analysis of the count
dependent variable, number of depressive symptoms. I obtain average marginal effects (AMEs)
(Long and Freese 2006) for the logistic regression models and predicted probabilities for the
count models. I use Wald tests to determine the significance of the effects.
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CHAPTER 6 – RESULTS
Descriptive Statistics
Table 1 contains the sample characteristics for respondents with and without arthritis
diagnoses. Of the total sample (N = 5,683), approximately 23%6 of respondents indicated having
ever received an arthritis diagnosis. Women are significantly overrepresented among those that
reported having received an arthritis diagnosis, with women constituting approximately 60% of
the sample with arthritis but only 53% of the total sample (Table 1). The average age of
respondents in the total sample is approximately 45 years; the average age of respondents with
arthritis diagnoses is approximately 17 years higher than the average age of respondents without
arthritis diagnoses (57 years for those with arthritis, 40 years for those without). Approximately
27% of the sample identified with a race other than white; fewer individuals with arthritis
identified with a race other than white (23%) than individuals without arthritis (29%).
Notably, mean level of activity loss for individuals with arthritis (-0.025) is higher than
the mean activity loss for the total sample (-0.084), while mean level of activity loss for those
without arthritis diagnoses (-0.121) is below the mean level of activity loss for the total sample.
Individuals with arthritis report higher levels of difficulty with role performance than those
without arthritis. Similarly, the mean number of depressive symptom criteria eligibility is higher
for individuals with arthritis (1.410 symptoms) than for the total sample (1.128 symptoms), while
those without arthritis, on average, are eligible to meet the criteria of fewer depressive symptoms
(1.024 symptoms) than the total sample.

6

The percent was calculated using sample weights to account for sampling bias.
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Very few respondents are eligible to meet the criteria for the depressive symptom, suicide
ideation (1.43%). A higher percent of those with arthritis (1.83%) are eligible for meeting criteria
for suicide ideation than those without arthritis (1.28%), but the difference between the two
groups is not significant. Due to such low representation in eligibility for suicide ideation, the
majority of findings regarding this symptom of depression are limited to speculation.
Significantly more of the respondents with arthritis were eligible for all other symptoms of
depression than respondents without arthritis (Table 1 displays results of significance tests).
Among those with arthritis, approximately 14% met criteria for depressed mood, 19% were
eligible for loss of interest or pleasure, 19% were eligible for change in appetite, 23% met
criteria for sleep difficulty, 14% were eligible for psychomotor agitation, 24% met criteria for
fatigue, 14% met criteria for poor concentration, and 13% were eligible for fulfillment of guilt
(Table 1). By comparison, only about 10% of those without arthritis were eligible for depressed
mood, 13% for loss of interest or pleasure, 15% for appetite change, 16% for sleep difficulty,
11% for psychomotor agitation, 19% for fatigue, and 9% each for poor concentration and guilt.
A clearer image of the initial patterns emerges when graphing the distribution of criteria
eligibility across all symptoms of depression. Figure 2 displays patterns of prevalence in
depressive symptom criteria eligibility for the total sample. The criteria for fatigue are the most
commonly fulfilled of any of the depressive symptoms for the total sample; this remains true
when looking at prevalence distribution for those without an arthritis diagnosis (Figure 3.1),
those with an arthritis diagnosis regardless of age at diagnosis (Figure 3.2), those diagnosed with
arthritis prior to age forty (Figure 3.3), and for those diagnosed with arthritis at age forty or
older. Suicide Ideation is the symptom for which criteria are least often fulfilled in the total
sample (Figure 2), but also for those without arthritis diagnoses (Figure 3.1), those with arthritis
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regardless of age at diagnosis (Figure 3.2), those diagnosed with arthritis before age forty (Figure
3.3), and those diagnosed with arthritis at age forty or older (Figure 3.4).
Descriptive analyses suggest that the expected observable pattern in depressive symptom
criteria eligibility will not be found, as the distribution was quite similar regardless of arthritis
diagnosis or age at arthritis diagnosis. However, it is worth noting that, when comparing those
diagnosed with arthritis at different ages to the total sample of individuals with arthritis
diagnoses, the order of depressive symptom criteria eligibility for those diagnosed with arthritis
prior to age forty does not differ from the pattern found in the total sample of respondents with
arthritis diagnoses (Figures 3.3 and 3.2, respectively). Similarly, when comparing those without
arthritis to the total sample, the order of depressive symptom criteria eligibility for those without
arthritis is the same as for the total sample (Figures 3.1 and 2, respectively). Individuals
diagnosed with arthritis at age forty or older have a unique distribution of depressive symptoms
criteria eligibility (Figure 3.4), but the distribution is not so unique that I expect it to persist.

Figure 2. Prevalence of Individual Depressive Symptoms
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Table 1. Sample Characteristics
Arthritis (N = 1,553)
%
(N)
Depressed Mood
Loss of Interest/Pleasure
Appetite Change
Sleep Difficulty
Psychomotor Agitation
Fatigue
Poor Concentration
Guilt
Suicide Ideation
Female
Non-White
Employed
Married/Partnered
In Poverty
No Regular Doctor
Child at Home
# Depressive Symptoms
Activity Loss
Family Support
Friend Support
Religiosity
Age

No Arthritis (N = 4,130)
%
(N)

Total Sample (N = 5,683)
%
(N)

Significance
LR X

13.82
19.34
18.80
22.72
14.06
24.03
13.86
12.57
1.83

(214.7)
(300.3)
(292)
(352.8)
(218.3)
(373.2)
(215.3)
(195.2)
(28.37)

9.60
13.12
14.50
16.11
10.70
18.60
9.33
9.12
1.28

(396.5)
(541.7)
(598.7)
(665.5)
(442.1)
(768.1)
(385.3)
(376.5)
(52.83)

10.76
14.83
15.68
17.93
11.62
20.11
10.57
10.07
1.43

(611.5)
(842.6)
(891.1)
(1,019)
(660.4)
(1,143)
(600.9)
(572.1)
(81.2)

***
***
***
***
**
***
***
***

60.00
22.97
48.02
56.63
6.46
12.53
12.15
mean
1.410
-0.025
-0.038
-0.120
0.156
57.555

(931.6)
(356.8)
(745.8)
(879.4)
(100.4)
(194.6)
(188.7)
(se)
(.080)
(.023)
(.044)
(.029)
(.031)
(.535)

50.44
28.89
70.77
55.74
7.40
23.74
25.38
mean
1.024
-0.121
0.053
0.052
-0.058
40.234

(2,083)
(1,193)
(2,923)
(2,302)
(305.8)
(980.6)
(1,048)
(se)
(.036)
(.015)
(.021)
(.018)
(.029)
(.501)

53.05
27.25
64.78
55.95
7.14
20.66
21.72

(3,019)
(1,551)
(3,671)
(3,184)
(406.1)
(1,176)
(1,236)
(se)
(.039)
(.013)
(.021)
(.015)
(.025)
(.449)

***
*
***

Note: Values reflect weighted counts, means, percent, and standard errors.
p < .05*; p < .01**; p < .001***

mean
1.128
-0.084
0.028
0.005
-0.0002
45.012

2

***
***
Wald Test
***
***
*
***
***
***
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Figure 3.1. Prevalence of Individual Depressive Symptoms
for Individuals Without an Arthritis Diagnosis

Figure 3.3. Prevalence of Individual Depressive Symptoms
for Individuals with an Arthritis Diagnosis Before Age 40

Figure 3.2. Prevalence of Individual Depressive Symptoms
for Individuals with an Arthritis Diagnosis

.
Figure 3.4. Prevalence of Individual Depressive Symptoms
for Individuals with an Arthritis Diagnosis at Age 40+
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Table 2. Logistic Regression Estimates – Base Models
Loss of
Change
Depressed Interest
Sleep
in
Mood
or
Difficulty
Appetite
Pleasure
1
2
3
4
Diagnosed
With
Arthritis
No Arthritis
Diagnosis
(Reference)
Pre-40
Arthritis
Diagnosis
40+ Arthritis
Diagnosis

Psychomotor
Agitation

Fatigue

Guilt

Poor
Concentration

Suicide
Ideation

5

6

7

8

9

0.444 *** 0.519 *** 0.363 *** 0.504 *** 0.386 **

0.395 ***

0.472 ***

0.489 ***

0.367 ***

-

-

-

-

0.895 *** 0.967 *** 0.668 *** 0.831 *** 0.893 ***

0.786 ***

0.979 ***

0.876 ***

0.858 ***

0.153

0.129

0.046

0.203

-

-

0.192

-

0.157

-

0.277 *

Note: Values displayed are the logistic regression coefficients.
p < .05*; p < .01**; p < .001***

-

0.033

-0.046
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Logistic Regressions
Bivariate logistic regression models estimating each individual depressive symptom as a
function of having an arthritis diagnosis, regardless of age, indicate that there are highly
significant differences between individuals with and without arthritis (p<.001) for most
symptoms of depression (Table 2). The exception to this is psychomotor agitation, for which
there are less impactful but still significant differences between those with and without arthritis
diagnoses (p<.01). Wald tests of significance confirm significant differences (p<.05) between
those with and without arthritis diagnoses for depressed mood, loss of interest or pleasure,
change in appetite, sleep difficulty, psychomotor agitation, fatigue, guilt, and poor concentration.
However, a Wald test of significance reveals the difference between those with and without
arthritis diagnoses to be non-significant for suicide ideation.
Separating the effect of arthritis on individual symptoms of depression by age at arthritis
diagnosis provides further information about the nature of the relationship. As seen in Table 2,
having an arthritis diagnosis prior to age forty, when compared with not having an arthritis
diagnosis, was significantly and positively related to criteria endorsement for all nine symptoms
of depression (p<.001). This is in stark contrast to having an arthritis diagnosis at age forty or
older which, when compared with not having an arthritis diagnosis, was only significantly and
positively related to criteria fulfillment for sleep difficulty (p<.05), and was actually negatively
related to criteria fulfillment for suicide ideation (though this was not a significant correlation).
Wald tests of significance confirmed that estimates for depressive symptoms differ significantly
between individuals diagnosed with arthritis at age forty or older and those diagnosed with
arthritis before age forty. Due to significant differences between respondents diagnosed with
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arthritis before age forty and at age forty or older, all further analyses provide separate estimates
for individuals diagnosed with arthritis before age forty and at age forty or later.
Without accounting for activity loss, the odds of fulfilling symptom criteria for individual
depressive symptoms are greater for those diagnosed with arthritis, both before age forty and at
age forty or later, than they are for individuals without an arthritis diagnosis (Table 3).
Interestingly, the impact of being diagnosed with arthritis at age forty or older reached
significance for all symptoms of depression with the inclusion of demographic control variables
and psychiatric coping mechanisms in the models. In analyses not included here, this effect was
found to be related to the age variable. Specifically, when accounting for demographic control
variables and psychiatric coping mechanisms, the odds of meeting the criteria for depressed
mood are approximately 92.8% higher for those diagnosed with arthritis at age forty or older
when compared to those without an arthritis diagnosis; those diagnosed with arthritis at age forty
or older also have higher odds of meeting the criteria for loss of interest or pleasure (74.3%),
appetite change (61.6%), sleep difficulty (89.6%), psychomotor agitation (80.1%), fatigue
(90.5%), guilt (89.8%), poor concentration (74.1%), and suicide ideation (153%) when compared
to those without arthritis diagnoses.
The odds of meeting criteria for every symptom of depression, when compared to those
without an arthritis diagnosis, are even greater for those with an arthritis diagnosis before age
forty, though a Wald test for significant difference in effect between those diagnosed with
arthritis before age forty and those diagnosed at age forty or later found that the groups do not
differ significantly when compared to each other. The odds of meeting criteria for depressed
mood, loss of interest or pleasure, sleep difficulty, psychomotor agitation, fatigue, guilt, and poor
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concentration increased by over 100% for those with arthritis diagnoses before age forty when
compared to those without arthritis diagnoses.
Few other effects were as impactful as having an arthritis diagnosis before age forty. An
exception to this is a highly significant and positive effect of being female on eligibility for the
criteria for guilt. Women have approximately 118% greater odds of meeting the criteria for guilt
than men, when not accounting for activity loss. A unit increase in family support decreases the
odds of meeting the criteria for all depressive symptoms by approximately 20-30%, but the effect
of friend support does not have much of a buffer effect on the predictive power of arthritis
diagnoses. Arthritis diagnoses before age forty remain highly significant and positively related to
depressed mood, loss of interest or pleasure, sleep difficulty, psychomotor agitation, fatigue,
guilt, and poor concentration at the p<.001 level of significance despite highly significant and
negative effects by family support on all symptoms of depression (p<.001). For example, though
a one standard deviation increase in family support (sd=0.876) is expected to decrease the odds
of meeting the criteria for sleep difficulty by approximately 20%, this does not eliminate the
effect of having a pre-40 arthritis diagnosis, which increases the odds of meeting the criteria for
sleep difficulty by about 101%, nor the effect of having an arthritis diagnosis at age forty or later,
which increases the odds of meeting criteria for sleep difficulty by 89.6%.
The inclusion of activity loss eliminates much of the effect of an arthritis diagnosis on
depressive symptom criteria fulfillment. It is significantly predictive of fulfilling eight of the nine
depressive symptoms, seemingly unrelated to fulfillment of suicide ideation (Table 4). The
average marginal effects of activity loss on the fulfillment of each depressive symptom are
included in Table 4. Notably, activity loss increases the predicted probability of meeting the
criteria for sleep difficulty by a proportion of 0.104 and fatigue by 0.106; the marginal effect of
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Table 3. Odds of Meeting Criteria For Individual Depressive Symptoms
Depressed
Loss of
Change in
Sleep
Psychomotor
Mood
Interest or Appetite
Difficulty
Agitation
Pleasure
1
2
3
4
5
No Arthritis
(ref)
(ref)
(ref)
(ref)
(ref)
Diagnosis
Pre-40 Arthritis
2.300 *** 2.437 *** 1.647 **
2.006 ***
2.260 ***
Diagnosis
40+ Arthritis
1.928 *** 1.743 **
1.616 *** 1.896 ***
1.801 ***
Diagnosis
Female
1.615 *** 1.620 *** 1.559 *** 1.428 ***
1.480 **
Non-white
0.621 *** 0.590 *** 0.762 **
0.667 ***
0.704 **
Partnered
0.543 *** 0.559 *** 0.562 *** 0.475 ***
0.554 ***
Family Support
0.705 *** 0.733 *** 0.792 *** 0.800 ***
0.740 ***
Friend Support
0.979
0.992
1.060
1.014
1.113
Child at Home
1.120
1.013
0.780 *
0.859
0.840
Employed
0.774
0.719 *
0.777
0.672 **
0.720 *
Poverty
0.947
0.776
0.939
0.771
0.752
Age
1.150 *** 1.122 *** 1.107 *** 1.142 ***
1.116 ***
2
0.998 *** 0.999 *** 0.999 *** 0.998 ***
0.999 ***
Age
Religious Coping
No Regular
Doctor

1.114
1.147

1.034
1.071

1.111 *
0.953

1.104
0.896

1.222 **
1.034

Fatigue

Guilt

Poor
Concentration

Suicide
Ideation

6
(ref)

7
(ref)

8
(ref)

9
(ref)

2.057 ***

2.414 ***

2.141 ***

2.383 **

1.905 ***

1.898 **

1.741 ***

2.525 *

1.790 ***
0.552 ***
0.489 ***
0.773 ***
0.971
0.904
0.745 *
0.917
1.127 ***
0.998 ***

2.181 ***
0.556 ***
0.569 ***
0.644 ***
0.957
0.888
0.740
1.001
1.150 ***
0.998 ***

1.656 ***
0.709 *
0.643 ***
0.725 ***
1.080
0.810
0.753
0.840
1.152 ***
0.998 ***

1.714 *
0.739
0.395 ***
0.629 ***
0.815
0.709
0.784
1.034
1.097
0.998 *

1.115 *
0.947

1.134
1.099

1.163 **
1.072

1.376 *
1.710 *

Note: Values displayed are the exponentiated logistic regression coefficients. They represent the factor change in odds of fulfilling symptoms
criteria for a unit increase in X.
p < .05*; p < .01**; p < .001***
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activity loss on sleep difficulty and fatigue is stronger than it is on other symptoms of depression.
Wald tests of significance confirm the significant effect of activity loss on all depressive
symptoms except for suicide ideation.
Patterns in depressive symptomology begin to appear with the inclusion of activity loss,
and they differ for those diagnosed before age forty and at age forty or older (Table 4). The
marginal effect of having an arthritis diagnosis at age forty or older remains significantly
predictive of only sleep difficulty when compared with not having an arthritis diagnosis. Having
an arthritis diagnosis before age forty predicts a 0.064 increased probability of fulfilling
depressed mood, a 0.085 increased probability of fulfilling loss of interest or pleasure, and an
increased probability of 0.064 for fulfilling poor concentration. The significance of these effects
decreases with the inclusion of activity loss in the models and is small compared to the activity
loss’ effect (p<.001 for activity loss, p<.05 for having an arthritis diagnosis before age forty and
at age forty or older, when significant).
Negative Binomial Regression
As expected, when compared to those without an arthritis diagnosis, having an arthritis
diagnosis is significantly related to count of depressive symptoms prior to accounting for activity
loss, and the relationship differs for those with arthritis depending on whether they were
diagnosed before age forty (p<.001) or diagnosed at age forty or later (p<.01) (Table 5). Without
accounting for activity loss, having an arthritis diagnosis before age forty predicts an increase in
eligibility for fulfillment of 0.843 symptom criteria (Table 5, Model 1). Similarly, when not
accounting for activity loss, being diagnosed with arthritis at age forty or older significantly
predicts an increase in eligibility for fulfillment of 0.387 symptom criteria (Table 5, Model 1).
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Table 4. Predicted Probabilities for Depressive Symptom Criteria Fulfillment
Depressed
Loss of
Change in
Sleep
Psychomotor
Mood
Interest or
Appetite
Difficulty
Agitation
Pleasure
No Arthritis
Diagnosis
Pre-40 Arthritis
Diagnosis
40+ Arthritis
Diagnosis
Female
Non-white
Partnered
Family Support
Friend Support
Child at Home
Employed
Poverty
Age
2

Age
Religious Coping
No Regular Doctor
Activity Loss

1
(ref)

2
(ref)

0.064 *
0.051

5
(ref)

Fatigue

Guilt

Poor
Concentration

Suicide
Ideation

6
(ref)

7
(ref)

8
(ref)

9
(ref)

3
(ref)

4
(ref)

0.085 *

0.016

0.043

0.058

0.045

0.053

0.064 *

0.013

0.044

0.036

0.059 *

0.042

0.051

0.042

0.042

0.015

0.064 **
-0.070 **
-0.092 ***
-0.050 ***
-0.009
0.025
-0.018
-0.005
0.020 ***
-0.000 ***

0.073 **
-0.091 ***
-0.107 ***
-0.049 ***
-0.006
0.017
-0.043
-0.050
0.022 ***
-0.000 ***

0.075 ***
-0.055 *
-0.123 ***
-0.033 **
0.008
-0.030
-0.050
-0.007
0.022 ***
-0.000 ***

0.062 **
-0.087 ***
-0.170 ***
-0.040 ***
-0.004
-0.004
-0.068 **
-0.041
0.030 ***
-0.000 ***

0.051 *
-0.067 **
-0.112 ***
-0.054 ***
0.021
-0.016
-0.051
-0.056
0.022 ***
-0.000 ***

0.117 ***
-0.125 ***
-0.143 ***
-0.051 ***
-0.013
0.011
-0.048
-0.021
0.027 ***
-0.000 ***

0.108 ***
-0.098 ***
-0.086 ***
-0.064 ***
-0.013
-0.006
-0.027
0.015
0.025 ***
-0.000 ***

0.072 ***
-0.052 *
-0.055 **
-0.044 ***
0.008
-0.026
-0.034
-0.021
0.020 ***
-0.000 ***

0.012 *
-0.012
-0.024 ***
-0.012 ***
-0.007 *
-0.010
-0.007
0.002
0.002
-0.000 *

0.007
0.031
0.057 ***

-0.005
0.027
0.080 ***

0.005
0.004
0.086 ***

0.005
-0.020
0.104 ***

0.023
0.019
0.072 ***

0.006
0.006
0.106 ***

0.012
0.015
0.082 ***

0.014
0.015
0.066 ***

0.009 **
0.014
0.005

Note: Values displayed are the Average Marginal Effects (AMEs).
p < .05*; p < .01**; p < .001***
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In the second negative binomial regression model, activity loss is found to also
significantly relate to count of depressive symptoms (p<.001). Specifically, a standard deviation
increase in activity loss (sd=0.802) predicts an increase of 0.356 depressive symptom criteria
eligibility (Table 5, Model 2). With the inclusion of activity loss, the impact of being diagnosed
with arthritis at age forty or older, when compared to not having an arthritis diagnosis, is
rendered non-significant. The effect of a pre-40 arthritis diagnosis, however, is reduced (p<.05)
but not eliminated. When accounting for activity loss, the predicted count of depressive symptom
criteria eligibility is about half a symptom higher for individuals that were diagnosed with
arthritis before age forty when compared to those without an arthritis diagnosis. A nonsignificant Wald test statistic indicates that the differences between those diagnosed with arthritis
prior to age forty and those diagnosed at forty or older are not significant.
Table 5. Predicted Change in Count of Depressive Symptoms
Model 1
Model 2
Pre-40 Arthritis Diagnosis
0.843 ***
0.425 *
(0.635)
(0.371)
40+ Arthritis Diagnosis
0.387 **
0.153
(0.334)
(0.145)
Activity Loss
0.356 ***
(0.394)
Average Prediction

1.171

1.372

Note: Values indicate the predicted change in count of depressive
symptoms for a unit increase in X for Pre-40 arthritis diagnosis and 40+
arthritis diagnosis, and the change in count of depressive symptoms for a
SD increase in Activity Loss. Average Marginal Effects (AMEs) are in
parentheses.
p < .05*; p < .01**; p < .001***
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CHAPTER 7 – DISCUSSION
As a test of the DSM measure of depression, I proposed (H1) that individuals with an
arthritis diagnosis would display different patterns of depressive symptoms than individuals
without an arthritis diagnosis, and (H2) having an arthritis diagnosis would predict fulfillment of
the DSM-IV criterion of expressing five or more symptoms of depression at one time. While
individuals with arthritis diagnoses had significantly higher chances of meeting the criteria for
fulfillment of all nine symptoms of depression, no distinct patterns were revealed prior to the
mediation analyses (Table 3). When not accounting for activity loss, individuals with an arthritis
diagnosis, regardless of age at diagnosis, appeared to have nearly equal chances of fulfilling any
of the nine symptoms of depression, an indication that the criteria for symptom fulfillment for
DSM-IV MDE symptoms were not capturing some experience of arthritis that was unique or
different from other adverse life experiences.
When accounting for activity loss, slight patterns of potential depressive symptomology
were evident in both the group of individuals diagnosed with arthritis before age forty and the
group diagnosed with arthritis at age forty or later. However, activity loss significantly relates to
all symptoms of depression except for suicide ideation, overpowering any patterns in
significance based on age at diagnosis. Additionally, the differences between those diagnosed
with arthritis before age forty and at age forty or older were found to be non-significant, in
further support that the patterns that emerged on depressed mood, loss of interest or pleasure, and
poor concentration for the pre-40 arthritis diagnosis group, and sleep difficulty for the 40+
arthritis diagnosis group, are not grounds to accept support for H1.
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In additional support of the DSM-IV criteria for MDE symptoms, the average prediction
for criteria fulfillment was fulfillment of criteria on approximately one symptom and did not
differ significantly when accounting for activity loss (Table 5). At most, having an arthritis
before age forty, taking into account activity loss, predicts fulfillment of approximately three
symptom criteria for MDE. I found this reason to reject H2. The rejection of H1 and H2 suggests
that anti-psychiatry arguments that maintain a biomedical understanding of arthritis may be
misguided. Additional support for this notion is found in the partial fulfillment of H3.
I expected that (H3) an increase in activity loss would mediate the predictive effect of an
arthritis diagnosis on the number of depressive symptoms fulfilled at one time. In partial support
of this hypothesis, the effect of being diagnosed with arthritis at age forty or older on number of
depressive symptoms for which one may be eligible is no longer significant when activity loss is
included in the second negative binomial regression model, while the effect of activity loss is
highly significant (Table 5). This suggests that addressing activity loss could eliminate
depression in those with arthritis diagnoses at age forty or older.
There was no evidence of a full mediation effect, however, as the effect of being
diagnosed with arthritis before age forty remained significant (p<.05) net of the highly
significant effect of activity loss (p<.001) in the second negative binomial regression model.
Rather than an indication that activity loss is not an appropriate target for addressing depressive
symptoms in individuals diagnosed with arthritis before age forty, I suggest that this indicates
that having an arthritis diagnosis before age forty is different in some way from receiving an
arthritis diagnosis at age forty or older. While this provided initial support for my final
proposition (H4) that individuals diagnosed with arthritis before age forty will be more likely
than those diagnosed at age forty or later to meet the criteria for depression, a Wald test
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performed in confirmatory analyses indicated that the differences between those diagnosed with
arthritis before age forty and those diagnosed with arthritis at age forty or later were not
statistically significant.
The current study does not provide the information needed to further pursue the
differences between those with and without arthritis diagnoses. However, my interpretation,
given the non-significant difference between individuals diagnosed with arthritis themselves,
relates to deviation from the population norm. Individuals that receive an arthritis diagnosis
before age forty are much more dissimilar from their ‘normal’ peers than are those diagnosed at
age forty or older due to the emergence of aging-related illness after age forty. The perceived
impact of activity loss on role functioning is lesser for individuals with arthritis that perceive the
experience of activity loss as similarly impactful for their peers. Conversely, individuals
diagnosed with arthritis prior to age forty must cope with activity loss in the context of high role
demand associated with earlier life stages amongst peers without similar difficulty in role
performance. For this reason, I suggest that arthritis developed at a young age may be
conceptualized as an invisible disability, a condition which limits the ability of an individual to
adhere to social norms without offering the protection of recognized disadvantage that is
awarded by the ‘disabled’ identity.
I consider these findings grounds to reject both H1 and H2, indicating that the DSM
measure of depression itself is not the appropriate mechanism through which to target the
existence of depressive symptoms in arthritis patients. Having an arthritis diagnosis, both before
age forty and at age forty or older, does not inherently predict a diagnosis of depression under the
DSM-IV MDE criteria. This conflicts with notions that psychiatric diagnoses are applied to
patients who are not seeking them, instead suggesting that patients play a larger role in the
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diagnostic process and assessment of symptoms as problematic than previously suggested. Here I
highlight David Karp’s (2009) recognition that what makes depression real is its realness in
consequence to the individual and society, not its validity as a diagnostic category when
compared with other disorders. Individuals with arthritis diagnoses may seek psychiatric care for
symptoms which they themselves perceive as problematic, or for which they are unable to
address using other areas of specialty medicine. If this is the case, then the DSM measure of
depression might actually be a useful tool for validating a problem that is dismissed or ignored
by other specialty areas as unimportant or irrelevant.
I believe that a major factor in the dismissal of the utility of the DSM measure of
depression is the understanding that behavioral symptoms are caused by some cognitive
pathology, and therefore that cognition is an appropriate target for addressing symptoms. It is
safe to say that behavioral symptoms are the result of a cognitive process, as they are formed on
the basis of cognitive situational understanding. Evidence that cognition itself is the best way to
change cognitive situational understanding is lacking, and psychiatry’s inability to effectively
change cognitive situational understanding by targeting cognition using medication has heavily
contributed to the proposition that cognitive experience is inappropriately medicalized. A
contributing issue is the continued distinction between the medical and the social. Individuals
with arthritis provide an ideal case in which the inevitable intertwining of the social and medical
is readily apparent.
Difficulties in managing depressive symptoms in those with arthritis diagnoses challenge
this distinction, bringing light to a situation in which, due to chronic illness and continued and
repeated contact with medicine, the social cannot be separated from the medical. When this is the
case, cognitive situational understandings are reflective of the lived experience as an object
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subject to constant medicalization. Being diagnosed as chronically ill effectively labels the
individual itself as something to be treated by and with medicine. A dismissal of cognitive
situational understanding as something to either be eliminated through targeting cognition with
medication (medicalized treatment) or as social and therefore medically unimportant (nonmedicalized treatment) ignores that medicalized treatment can be social, and that social
phenomena may be treated with medicine targeting something other than cognition.
I expected that, if cognition were an appropriate target mechanism for treating depressive
symptoms in arthritis patients, then the inclusion of psychiatric coping mechanisms in the models
would eliminate or buffer the predictive power of an arthritis diagnosis on individual depressive
symptoms and count of depressive symptoms. The negative effects of family support and having
a spouse on depressive symptom fulfillment and count of depressive symptoms, despite being
highly significant, are not powerful enough to impact the effect of being diagnosed with arthritis.
Additionally, psychiatric coping mechanisms such as religious coping are explicitly mentioned
as reducing depression in arthritis patients but are not found to significantly and negatively
predict the fulfillment of depressive symptom criteria. This supports my initial proposition that
psychiatric coping mechanisms do not address the mechanism through which depressive
symptoms occur in those diagnosed with arthritis, a mechanism that I suggest might be activity
loss.
Limitations
These findings are limited to the experience of having and arthritis diagnosis and meeting
the criteria for DSM-IV depressive symptom criteria fulfillment. They cannot be generalized to
individuals that have received a depression diagnosis or who self-identify as depressed.
Additionally, the findings do not provide information about the diagnostic process or patient
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experience with treatment (psychiatric or arthritis-specific), and thus, suggestions about
appropriate target mechanisms for treatment require further testing in a clinical setting.
It is also important to note that, due to mathematical constraints, the preferred model for
testing patterns in depressive symptomology could not be tested. The parameters of the data did
not allow for the analysis of a nine-category dependent variable using multinomial logistic
regression, an approach that would have allowed for testing of predicted probabilities of
fulfilling some symptoms over others. A series of logistic regressions allows for observation of
patterns but cannot provide further information about the nature of the patterns or their strength.
Future research might employ latent construct modeling as a possible remedy to this issue.
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CHAPTER 8 – CONCLUSION
This study focuses on arthritis and depression, but it also contributes to the understanding
of medicalization as a dynamic and social process by bringing together different approaches to
medicalization which typically operate independently of one another. There are a variety of valid
reasons for distinguishing anti-psychiatry from anti-medicalization, and for separating the social
from the medical. However, I argue that this distinction is not always appropriate, particularly
for issues of co-morbidity and when dealing with individuals with chronic illnesses that might be
considered invisible disability.
Wakefield’s (2007) suggestion that the bereavement exclusion in the DSM measure of
depression might be appropriately extended to other forms of loss, while potentially useful,
might not be appropriate for activity loss when it is the result of chronic illness. In fact,
excluding individuals from diagnostic eligibility on the basis of activity loss might actually serve
to perpetuate depressive symptoms in patients with highly activity-limiting chronic conditions,
such as arthritis. I make this claim on the basis of evidence that experience of managing arthritis
is substantively different from other lived experiences, asserting that efforts to avoid attaching
potentially stigmatizing labels to individuals that are already experiencing something considered
abnormal has had the effect of holding these individuals accountable for norms that do not reflect
their experiences.
Efforts to de-medicalize sadness through targeting psychiatric diagnosis and treatment, in
their continued push for a generalizable theory of depression, have bolstered the power of
medicine to control individuals with arthritis by ignoring information to be gained through an
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individualized approach. This does not seem intentional, but rather, a latent consequence of
noble efforts to address issues of bias and prejudice within psychiatry that have historically led to
discriminatory diagnostic and treatment practices. It is for this reason that I suggest making a
marked distinction between anti-psychiatry and anti-medicalization, a distinction that I propose
should not be specific to symptom type or presentation.
This relates to existing critiques of psychiatry, specifically those that have asserted that
behavioral symptoms are not medically noteworthy because of their supposed normalcy or social
nature. An examination of patterns in depressive symptom prevalence and count of depressive
symptoms finds that, while there are differences between individuals diagnosed with arthritis and
those not diagnosed with arthritis, that these differences are not predictive of DSM MDE
fulfillment on their own. If depressive symptoms could be conceptualized as a normal response
to loss (Horwitz and Wakefield 2007), one would expect having an arthritis diagnosis to
significantly predict fulfillment of depressive symptoms in a consistent and patterned fashion
(i.e. that fulfillment of a specific subset of symptoms explains depression diagnoses for those
diagnosed with arthritis but not for those without arthritis), and that having an arthritis diagnosis
would predict a count of at least five depressive symptoms at one time.
New Directions for Future Research in Medical Sociology
A more contextual approach to research is needed with the rise of co-morbid diagnoses,
chronic illnesses, and behavioral symptoms. Medical sociology has historically distinguished
between acute illness, chronic illness, disability, and mental disorder. What was once an
appropriate distinction is becoming increasingly complicated with the rising ambiguity of
diagnoses. The field serves to benefit heavily from the inclusion of more data from the patient
perspective, data which may challenge current discourse about medicine and illness.
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Chronic illnesses such as arthritis challenge the institutional power of medicine in ways
that have not been customary since prior to the rise of medicine as a powerful institution. This
study provides a powerful reminder that science and knowledge are constantly evolving. Medical
sociology is due for a re-evaluation of field knowledge. Concepts such as medical social control
and medicalization require new exploration which accounts for advancements in medical
technology, particularly the new class of biologic drugs used to treat arthritis. Additionally, the
distinction between infectious disease and chronic illness must be emphasized more clearly to
avoid perpetuating misconceptions about medicine’s objectivity and relation to social
phenomena. This may require a new approach to grouping by class of medical disorder which
more closely equates chronic illness with mental disorder than with infectious disease to
acknowledge the high amounts of ambiguity that are assumed to be exclusive to mental disorders
but which are shared by chronic illnesses.
Implications for Sociology
The majority of findings in this study arose from a need to address differences within
sociological sub-specialties to approaching the singular concept, medicalization. This argument
is specific to the sub-disciplines of medical sociology and the sociology of disability, but the
dilemma is common among other sub-disciplines. This points to the need for inter-area
communication within the field of sociology. The tradition to choose a specialty area and adhere
to that area’s traditional approach ignores overlaps in focus between sub-disciplines. Tying
together medicalization from both the disability and anti-psychiatry literature to propose a
solution to a situation that has often been presented as unavoidable or unsolvable shows the
utility of inter-area communication for uncovering new directions for research in areas that have
stagnated.
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APPENDIX A – CRITERIA FOR DSM-IV MDE SYMPTOMS
Symptom
Depressed Mood

Fulfillment
Response of “Yes”
on any of the
indicator
questions.

Loss of
Interest/Pleasure

Response of “yes”
on either of the
two indicator
questions.

Change in
Appetite/Weight

Response of “yes”
on either of the
two indicator
questions.

Sleep Difficulty

Psychomotor
Agitation
Fatigue

Response of >= 10
lbs./5 kilos on
either of the two
indicator
questions.
Response of “Yes”
on any of the
indicator
questions.

Response of “yes”
on either if the
indicator
questions.
Response of “yes”
on the indicator
question.

Questions
1. Did you feel sad, empty, or depressed most of the
day, nearly every day during that period of [(several
days/two weeks)]?
2. Did you feel so sad that nothing could cheer you
up nearly every day?
3. During that period of [(several days/two weeks)],
did you feel discouraged about how things were
going in your life most of the day, nearly every day?
4. Did you feel hopeless about the future nearly
every day?
1. During that period of [(several days/two weeks)],
did you lose interest in almost all things like work
and hobbies and things you like to do for fun?
2. Did you feel like nothing was fun even when
good things were happening?
1. Did you have a much smaller appetite than usual
nearly every day during that period of [(several
days/two weeks)]?
2. Did you have a much larger appetite than usual
nearly every day?
1. How much did you gain [without trying]?
2. How much did you lose [without trying]?

1. Did you have a lot more trouble than usual either
falling asleep, staying asleep, or waking too early
nearly every night during that period of [(several
days/two weeks)]?
2. Did you sleep a lot more than usual nearly every
night during that period of [(several days/two
weeks)]?
1. Did anyone else notice that you were talking or
moving slowly?
2. Did anyone else notice that you were restless?
1. Did you feel tired or low in energy nearly every
day during that period of [(several days/two weeks)]
even when you had not been working very hard?
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Guilt
Poor
Concentration

Suicide Ideation

Response of “yes”
on the indicator
question.
Responses of
“yes” on any of
the three indicator
questions.

Response of “yes”
on any of the five
indicator
questions.

1. Did you feel totally worthless nearly every day?
1. Did your thoughts come much more slowly than
usual or seem mixed up nearly every day during that
period of [(several days/two weeks)]?
2. Did you have a lot more trouble concentrating
than is normal for you nearly every day?
3. Were you unable to make up your mind about
things you ordinarily have no trouble deciding
about?
1. Did you often think a lot about death, either your
own, someone else's, or death in general?
2. During that period, did you ever think that it
would be better if you were dead?
3. Did you think about committing suicide?
4. Did you make a suicide plan?
5. Did you make a suicide attempt?

