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ABSTRACT OF THE THESIS
Fibromyalgia and Rheumatoid Arthritis: The Relationship between
Pain, Depression, and Family Health
by
Macey Wolfe
Doctor of Philosophy, Graduate Program in Psychology
Loma Linda University, September 2014
Dr. Kendal Boyd, Chairperson

Past research suggests that there is a positive relationship between pain and
depression in those with fibromyalgia and rheumatoid arthritis, and negative relationship
between depression and family health. However, these relationships have not been
examined together using hierarchical linear modeling. Participants were 90 patients with
either a fibromyalgia or rheumatoid arthritis diagnosis. A series of questionnaires were
used to measure depression, pain, and family health. Using a path analysis it was
determined that pain was significantly associated with depression, such that as pain
increased by one standard deviation depression increased by .48 standard deviations (β =
.48, p < .05). Depression was also significantly associated with family health as
depression increased by one standard deviation, family health decreased by .23 standard
deviations (β = -.23, p < .05). The relationship between all three of these variables, pain,
depression and family health, suggests social support should be considered a target of
therapy and services as soon as clients experiencing pain are seen by mental health or
health professionals as a proactive attempt to stave off more negative consequences of the
pain experienced in this patient group.
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CHAPTER ONE
INTRODUCTION

Fibromyalgia syndrome (FMS) and rheumatoid arthritis (Lezak,
Howieson, Bigler, & Tranel) are both chronic pain disorders. The etiology of FMS is
poorly understood, while RA is much better understood (Mc Innes & Schett, 2011; Turk,
Okifuji, Sinclair, & Starz, 1998; Wentz, Lindberg, & Hallberg, 2004). Little research has
been conducted in the area of family health of this group of chronic pain patients, even
though both types of patients experience many symptoms that may negatively impact this
aspect of their lives (Coty & Wallston, 2010; Karlsson, Berglin, & Wallberg-Jonsson,
2006; Orellana et al., 2008; Reich, Olmsted, & Van Puymbroeck, 2006). Both pain and
elevated risk of depression is present in both patient populations (Cosci, Pennato,
Bernini, & Berrocal, 2010; Lankveld, Ruiterkamp, Näring, & Rooij, 2004; Markkula et
al., 2011; Shaver, Wilbur, Robinson, Wang, & Buntin, 2006). It has also been found in
previous research that having adequate social support is associated with higher levels of
overall functionality (Cosci et al., 2010; Nicassio & Radojevic, 1993; Preece & Sandberg,
2005; Reese, Somers, Keefe, Mosley-Williams, & Lumley, 2010). Thus, as improving
overall functionality and well-being is a major goal of health professionals who work
with these groups of chronic pain patients, and because social support is an important
aspect of functionality, an examination of the relationship between pain and depression
on family functioning could help patients improve their overall well-being.
FMS and RA are marked by pain and decreased functionality. FMS is diagnosed
using the criteria of widespread musculoskeletal pain experienced for at least three
months and tenderness at several sites across the body (Björkegren, Wallander,
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Johansson, & Svärdsudd, 2009; Waylonis & Heck, 1992; Wentz et al., 2004; Wolfe &
Hauser, 2011). There are many somatic symptoms associated with FMS that include
extreme fatigue, non-refreshed sleep, stiffness, constipation, diarrhea, and concentration
problems (Markkula et al., 2011; Wentz et al., 2004; Wolfe & Hauser, 2011). The
combination of pain, severe fatigue and other symptoms leads to difficulty performing
activities of daily life and functional impairment to the point that FMS becomes disabling
(Björkegren et al., 2009; Cosci et al., 2010; Markkula et al., 2011). RA is an autoimmune
disease that generally causes progressive disability. It is characterized by synovial
inflammation, cartilage and bone destruction that can lead to deformity. RA is also
associated with cardiovascular disease, pulmonary difficulties, psychological disorders,
stroke, skin disease and infection (Mc Innes & Schett, 2011; Scott, Wolfe, & Huizinga,
2010). The prevalence of RA rises with age and people with this diagnosis experience a
functional decline over time (Scott et al., 2010). Bone erosion begins quickly after the
onset of the disease and the inflammation leads to fatigue and reduces cognitive
functioning (Mc Innes & Schett, 2011).
Pain is a major part of the lives of both patients with RA and FMS and it is highly
related to depression. FMS patients have been found to experience more pain than
osteoarthritis patients and controls (Cosci et al., 2010; Reich et al., 2006). The chronic
inflammation and joint deterioration causes pain and tenderness for RA patients (Scott et
al., 2010) In chronic pain patients, pain intensity and depression have consistently been
shown to have a positive relationship (Baker, Buchanan, Small, Hines, & Whitfield,
2011; Erbaydar & Cilingiroglu, 2010; Velly et al., 2011; W. S. Wong et al., 2011).
Antidepressants are also effective in improving pain scores in chronic pain patients (Ang
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et al., 2010). In RA patients that had two or more episodes of depression in the past
reported more pain than those with less than two episodes of depression in their history
(Zautra et al., 2007). Also, in RA patients there is a significant positive relationship
between pain and depression (Brown, 1990; Nas et al., 2011; Wolfe & Michaud, 2009).
Gormsen and associates also found a significant correlation between average pain scores
and depression scores of FMS patients (Gormsen, Rosenberg, Bach, & Jensen, 2010).
In addition to often debilitating pain, depression is also a reality for both patient
groups. Both FMS and RA are associated with higher levels of depression than control
samples and community samples (Cosci et al., 2010; Shaver et al., 2006; Walsh,
Blanchard, Kremer, & Blanchard, 1999). It has also been found that RA patients report
higher levels of depression than their spouses (Lankveld et al., 2004). Depression in
chronic pain patients has been found to be negatively associated with marital satisfaction,
and in RA patients it has been found to be negatively associated with family functioning
and sexual satisfaction (Coty & Wallston, 2010; Karlsson et al., 2006; Lankveld et al.,
2004; Ramano, Turner, & Jensen, 1997). It has been consistently demonstrated that
depression also has a negative relationship with social support in RA patients (Doeglas et
al., 2004; Goodenow, Reisine, & Grady, 1990; Nas et al., 2011; Neugebauer & Katz,
2004). In one study, it was also found that there was a direct relationship between the
number of people RA patients felt they could turn to for support and higher mental
quality of life (Kojima et al., 2009). FMS patients that reported significantly less social
support were more depressed when compared to those who did not report too little social
support and in the same study unmarried patients had a 41% higher chance of being
depressed (Fuller-Thomson, Nimigon-Young, & Brennenstuhl, 2012). It has also been
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found in FMS patients that social support and depression have a negative relationship
(Philips & Stuifbergen, 2009).
Family health and other aspects related to it (marital satisfaction, sexual
dysfunction, etc.) have been found to be affected in both patient groups by symptoms and
disability caused by them. In one study, it was found that 84% and 97% of patients with
either RA or FMS had some kind of sexual dysfunction, (Orellana et al., 2008). In
another study involving patients with RA, nearly half of the woman and more than half of
the men who participated reported sexual dysfunction (El Miedany, El Gaafary, El
Aroussy, Youssef, & Ahmed, 2011). FMS patients and their spouses have been found to
be less satisfied with their sexual lives than controls, and relationship satisfaction has also
been found to be negatively related to sexual problems in FMS patients (Kool,
Woertman, Prins, Van Middendorp, & Geenen, 2006; Lankveld et al., 2004). Husbands
of FMS patients report less marital satisfaction than control groups; however, their
spouses reporting sufficient levels of social support was associated with higher levels of
satisfaction (Steiner, Bigatti, Hernandez, Lyndon-Lam, & Johnston, 2010). In a group of
RA patients, those who perceived better family functioning also reported greater well
being, but negative support was associated with poorer family functioning (Coty &
Wallston, 2010). Higher marital adjustment, family social support and hardiness, less
psychological distress, and positive relationships have all been found to be associated
with higher overall functionality in both FMS and RA patients (Cosci et al., 2010; Preece
& Sandberg, 2005; Reese et al., 2010). However, higher family stress and distress was
related to poorer overall functionality in FMS, and in both FMS and RA patients lack of
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promotion of family activity was associated with greater disability (Nicassio &
Radojevic, 1993; Preece & Sandberg, 2005).
Taken together, these findings illustrate the effect pain and depression can have
on marital relationships and family health. However, thus far research has focused on one
relationship at a time, rather than multiple relationships using hierarchical linear
modeling. In one study, it was found that a multidisciplinary approach to treatment that
included psychological treatment (in a group setting) was effective in lowering pain,
anxiety and depression in FMS patients (Turk et al., 1998). If patients’ home lives and
support systems are negatively affected by the consequences of their diagnosis (such as
depression, pain, illness uncertainty, psychological distress, etc.), it may be important to
target this area of their lives with proper services to counteract the negative affects this
could have on their mental health and pain management. This is especially relevent
because better disease outcomes are associated with better social support (Holtzman &
DeLongis, 2007; Lam, 2009).
This current study’s aim is to ascertain the relationships between depression, pain
and family health in patients with FMS or RA. Specifically, the hypotheses are that (1)
higher levels of pain will be associated with higher levels of depression; (2) higher levels
of depression will be associated with lower family health (See Figure 1).

Pain

Depression

Figure 1. Path model for pain, depression and family health
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CHAPTER TWO
METHOD

Participants
Participants are 90 adults; 52 had a FMS diagnosis (58%) and 38 had an RA
diagnosis (42%). The only criteria for participation were that participants were adults
who self-reported a diagnosis of FMS or RA given by a physician; no other chronic pain
patients or arthritis patients were included. The participants were predominantly female
(92%) and married (56%). Twenty-two percent were divorced and 11% were single or
never married. Also, the majority of participants were not employed (54%), but 40%
were employed at least part time. Most of the participants had attended at least some
college (30%), 27% of the participants had a college degree, and 14% had high school
degrees. The ages ranged from 18 to 76 (Mean = 49, SD = 12.86).

Procedure
The participants were recruited from the Loma Linda University Medical Center
rheumatology clinic waiting room. The participants took part in a larger study involving
coping style, religiosity and chronic pain. Patients received a questionnaire packet from
the clinic receptionist, which included informed consent documents along with the
various questionnaires. The participants were informed of the purpose of the study,
advised that they had no obligation to participate and were given a $15 gift certificate
upon return and completion of the survey. All questionnaires are kept in a locked cabinet
in the Loma Linda University Psychology Department.
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Measures
Family Health
Family health was measured using the Self-report Family Inventory (SFI) (W. R.
Beavers & Hampson, 1990). This is a self-report measure of family functioning. The 36
items cover five domains: health, conflict, cohesion, emotional expressiveness and
leadership. These are scored on a five-point Likert Scale. Higher scores on this inventory
correspond to poorer family health and lower scores indicate better family health. This
scale has been found to have good validity with a canonical correlation of .62 or higher
with the Self-report Family Inventory competence score and the Beavers Interactional
Competence Scale (R. Beavers & Hampson, 2000). Retest reliability is reported at .85 by
Beavers and Hampson (2000). According to Beavers and Hampson (1990), the
Cronbach’s alphas range from .84 to .93, depending on the scale. Also, the SFI has a high
test-retest reliability of .85 (W. R. Beavers & Hampson, 1990). In the current study, the
Cronbach’s alpha was calculated to be .71.

Pain
Pain intensity was measured by the Short Form of the McGill Pain Questionnaire
(SF-MPQ) (McDonald & Weiskopf, 2001). This is a self-report scale that consists of 15
adjectives that describe pain, and participants rank these on a Likert scale with a range of
0 (none) to 3 (severe), with higher scores representing more pain. Concurrent validity of
the SF-MPQ with the original MPQ has been reported as .70 in musculoskeletal pain
populations (McDonald & Weiskopf, 2001). This scale has been found to have
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Cronbach’s alphas ranging from .72 to .85 (McDonald & Weiskopf, 2001). However, in
the current study the alpha was .71.

Depression
Depression was measured using the Center for Epidemiological Studies –
Depression (CES-D), which is commonly used in pain research. This 20-item scale
measures how often depressive symptoms have occurred in the past week. Patients
choose from “Rarely to none of the time (less than 1 day)” to “Most of the time to all the
time (5-7 days).” Higher scores on this scale indicate more depressive symptoms. In one
sample of chronic pain patients this measure was found to have excellent predictive
validity, with a sensitivity of 85% and specificity of 79% (W. S. Wong et al., 2011). The
Cronbach’s alpha in this sample was .75.

Statistical Analysis
A path analyses was performed using EQS version 6.1 and maximum likelihood
estimation. To assess the overall fit of the model, several fit indices were examined,
including the likelihood ratio chi-square with a p-value of greater than .05 denoting good
fit. The root mean square error of approximation (RMSEA) with a value of .08 or below
and a 90% CI that does not include .10 also indicates good fit. The comparative fit index
(CFI) will also be examined for a value that is greater than .90, and the standardized root
mean square residual (SRMR) with a value less than .10 also shows good fit.
Based on power calculations using a correlation of .40 (based on prior research)
for both the path between of pain and depression and the path between depression and
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family functioning, an alpha at .05 with 90 participants that likelihood significance to be
found is 96%.
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CHAPTER THREE
RESULTS

A reliability analysis was performed to improve the reliability of the SFI. Four
items were removed to bring the Cronbach’s alpha from .71 to .85. The items removed
were: “we usually blame one person in the family when things aren’t going right, family
members go their own way most of the time, when things go wrong we blame each other,
our family members would rather do things with other people than together.” These items
are all reverse coded and represent negative attributes of family life. These items do not
appear to yield consistent responses from the participants and may be a poor
representation of family health in this sample. Because the majority of the items are
preserved, including other items addressing negative aspects, the validity of the measure
is maintained.
The model was a good fit to the data, X2(3) = .48, p = .48, CFI = 1.0, RMSEA =
.00, 90% CI [.00, .245], SRMR = .03 (Figure 1). Though the RMSEA value is acceptable,
the confidence interval goes beyond .10; however, the rest of the indices show good fit
and thus the model is interpreted as a good fit of the data.
The first hypothesis was supported, pain was significantly associated with
depression, such that as pain increased by one standard deviation depression increased by
.48 standard deviations (β = .48, p < .05). Pain and depression accounted for 23% of the
variance in family health.
The second hypothesis was also supported, that depression was significantly
associated with family health as depression increased by one standard deviation, family

10

health decreased by .23 standard deviations (β = -.23, p < .05). The relationship between
pain and family health accounted for 5% of the overall variance in family health.
The Legrange Multiplier suggested adding a direct path between pain and family
functioning, creating a simple mediation model (Figure 2). This path adds complexity to
the model but makes theoretical sense because a greater amount of disability is associated
with lower levels of family activity (Nicassio & Radojevic, 1993). Thus, the revised
model was also tested. Due to the model being just identified the path between pain and
depression was constrained to the variance of this path found in the first model, .48. The
second model was a good fit to the data, X2(3) = .10, p = .74, CFI = 1.0, RMSEA = .00,
90% CI [.00, .19], SRMR = .02. However, this model did not improve the upper limit of
the 90% confidence interval on the RMSEA. Additionally, the added path was not
significant (β= .08, p >.05) and added very little to the explained variance. Therefore, the
original model was retained.

Pain

Depression
.48*

-.23*

Family
Health

Figure 2. Path model for pain, depression and family health, * Denotes significance at .05
level, all standardized β coefficients reported.
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.08

Pain

Depression
.48

-.27*

Family
Health

Figure 3. Path model for pain, depression and family health with added path between
pain and family health, * Denotes significance at .05 level, all standardized β coefficients
reported
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CHAPTER FOUR
DISCUSSION

As predicted, when the level of pain in chronic pain patients increased, depressive
symptoms also rose. This suggests that the more pain rheumatoid and fibromyalgia
patients endure the more depressive symptoms they also experience. This has many
implications for the treatment of this chronic pain group, which is known to experience
higher levels of depression when compared to community and control samples (Cosci et
al., 2010; Shaver et al., 2006; Walsh et al., 1999). Specifically, this may mean that
mental health professionals who are working with this patient group may need to
advocate for their patients to receive more pain management medications or treatment
and teach them ways to cope with their pain in order to impact depression levels. On the
other side of care, health care professionals seeing patients with FMS or RA should be
aware that their patients experiencing higher pain are likely to experience more
depressive symptoms, and thus should have resources and referral sources ready.
It was also predicted that as depressive symptoms rose family health would
decrease, which was supported by the findings. These finding imply that as patients with
RA and FMS experience more depressive symptoms their family functioning will likely
deteriorate. Because higher family health and support are associated with many positive
outcomes in this patient group such as higher well-being, higher marital adjustment,
hardiness and less psychological distress, this association becomes very important (Cosci
et al., 2010; Coty & Wallston, 2010; Preece & Sandberg, 2005; Reese et al., 2010).
Again, this has implications for this patient group’s care. Mental health professionals
aware of this association have a better chance at positively affecting their client’s social
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support system as soon as signs of depression increase rather than later when the negative
associations of poorer family health begin to materialize. When one considers the
relationship between all three of these variables, pain, depression and family health, then
social support should be considered a target of therapy and services as soon as clients
experiencing pain are seen by mental health or health professionals as a proactive attempt
to stave off more negative consequences of the pain experienced in this patient group.
There were several limitations of this study. First of all, the data set is archival
and applying a theory to an already existing data set is not ideal, so it will be important
for these findings to be replicated in a new sample. Also, as the data is cross sectional,
causality cannot be inferred from the findings as it could more effectively from a
longitudinal or experimental design. Additionally, this paper utilizes a very simple model,
with significant variance unaccounted for, which indicates that there are likely more
variables involved. From a family systems standpoint, these relationships could also be
considered in the reverse, having family health as the first variable with a path to
depression and pain. This is an option for further research and application.
The treatment of chronic health patients, specifically those with FMS and RA, is
still developing. The relationships explored in this paper the findings should be
replicated, and other possible variables explored, so that health professionals treating RA
and FMS patients can be more informed, ultimately leading to better patient care.
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