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Abstract

Among individuals with Rheumatoid Arthritis (RA), pain-associated stress can severely impact
wellbeing. Psychological attributes, such as a sense of personal mastery, may attenuate the effects
of chronic pain on life quality. We tested the hypothesis that a high sense of mastery would predict
lower pain, perceived stress, fatigue, and mean arterial pressure (MAP) than would a low sense of
mastery during an acute, interpersonal stressor.

Seventy-four individuals with RA completed a psychophysiological laboratory session involving
MAP measurements, as well as self-ratings of stress, joint pain, and fatigue. Measurements were
collected before, during, and after an interpersonal stressor. To assess personal mastery,
exploratory and confirmatory factor analyses were conducted on the Pearlin Mastery Scale based
on recommendations by Reich and Zautra (1991)

The Pearlin Mastery Scale yielded two distinct factors: fatalism and control. Both fatalism and
control were significant predictors of the wellbeing variables. Individuals with a highly fatalistic
style demonstrated higher general levels of mean arterial pressure (F(1) = 3.41, p<.1) and reported
greater joint pain (F(1) = 4.72, p<.05) across all periods. Individuals with a high sense of control
also evidenced lower MAP (F(1) = 3.73, p<.1) and reported less stress (F(1) = 7.44, p<.01) and
fatigue (F(1) = 5.16, p<.05). Neither fatalism nor control were related to objective measures of
disease severity (r's = —.10, p=NS and —.02, p=NS, respectively).

RA patients with a high level of personal mastery, as evidenced by scores on two distinct indices,
experience lower MAP, and report less pain, stress and fatigue. Although fatalism and control
were not related to objective disease state, they seem to play an important role in the experience of
wellbeing for people with RA.

Keywords
arthritis; blood pressure; chronic pain; mastery; personal control; stress

There is little doubt that chronic pain can severely impact wellbeing, affecting all areas of
life: physical, social, cognitive, and emotional (1-6). Equally clear, however, is the
observation that pain intensity is not a reliable predictor of pain-induced disability (7-9), and
substantial person-to-person variability exists in the degree to which chronic pain interferes
with life. The identification of factors that accentuate or attenuate the impact of pain on
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wellbeing, therefore, remains a high priority. One of these psychological factors that may
buffer against the negative consequences of chronic pain is a sense of personal control.

Control beliefs have been described as bridging the gap between psychological and
physiological processes in healthy and ill individuals (10). Through a variety of
mechanisms, personal control has been shown to affect both physiological (11-12) and
psychological (13) aspects of chronic diseases. Not only does personal control seem to
enhance health-seeking behavior (14), but it also has been shown to promote wellbeing (15).
Individual differences in the capacity to sustain beliefs in personal control have been shown
to impact disease progression (16) and play a strong role in attenuating the impact of stress
on life satisfaction (17).

Control may be especially important in moderating health consequences of acute stressors.
Major life events and daily, interpersonal stressors may exacerbate disease states in a variety
of chronic illnesses (18-20). Importantly, personal control has been shown to reduce stress
associated with environmental events in individuals with Rheumatoid Arthritis (RA; 10 &
21). In the present study, we sought to elucidate the role of personal mastery in the
psychological and somatic experience of chronic pain. We focused on individuals with RA,
a potentially debilitating disorder that affects approximately 3% of the older adult
population (22).

RA is a systemic, autoimmune disorder that causes pain and physical disability primarily
through inflammation of synovial joints (23). The impact of this disease on wellbeing may
be moderated by psychological factors (24). A recent empirical study by Evers et al. (18)
found that both coping and interpersonal variables predict long term RA disease activity at
both a 3 and 5-year follow-up, suggesting psychological health can durably impact
physiological health. Stress is an important element of RA, as the unpredictable nature of
disease flare-ups can complicate the management of functional disability (25). Furthermore,
perceptions of disease uncontrollability in RA patients have been shown to increase stress
and psychopathological symptoms, such as depression and anxiety (26). Given the
complexity of balancing the management of disease fluctuation with the course of daily life
events, RA patients are especially vulnerable to the detrimental effects associated with a loss
of control (25). For example, while RA is associated with a greater risk for depression (27),
evidence suggests that the absence of personal mastery may confer a particular vulnerability
in these individuals (28).

Control is used broadly in the literature and encompasses many different constructs and
domains (29). In the current study, personal control was assessed with the Pearlin Mastery
Scale (30). Mastery is a closely related concept to control and, with a few exceptions (13 &
24), the two terms are often used synonymously (31-33). While the Pearlin Mastery Scale is
often considered to be a unifactorial scale, there is some evidence supporting a 2-factor
structure (13). In a sample of bereaved and physically disabled older adults, fatalism and
control emerged as separate and stable beliefs. Control was described as the belief that one
can create or facilitate positive events. Fatalism was defined as the belief that one could not
avoid negative events. This factor structure is similar to many other popular two-factor
models of control: internal versus external (35), efficacy versus constraints (34), and
competence versus contingency (29). These recurrent themes demonstrate the importance in
distinguishing control over positive versus negative life events. It is unknown, however,
whether or not these two elements of mastery are predictive of health.

This study was conducted with three aims: First, to assess the validity of the 2-factor model
of personal mastery in RA patients. Second, to explore the relation of personal mastery to
health and wellbeing in RA patients. Third, to test if control and/or fatalism are protective
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against the effects of an acute stressor. In order to test the above aims, a
psychophysiological, interpersonal stress paradigm was used. Stress, blood pressure, fatigue,
and pain were measured in RA patients before, during, and after an acute stressor. The use
of a laboratory protocol allowed us to closely examine the potential stress-protective effects
of personal mastery. Furthermore, the highly controlled environment enabled the gathering
of physiological variables such as mean arterial pressure (MAP), which serves as a more
objective marker of health and stress-reactivity. Four specific hypotheses were tested: 1) As
predicted by Reich and Zautra (13), control and fatalism would emerge as distinct constructs
with unique predictive attributes. 2) Control and fatalism would predict the dependent
variables over and above the effects of neuroticism. Because neuroticism is related to
preoccupation and anxiety over potential negative events, research has shown it prudent to
control for its effects when examining sensitivity and reactivity to stressors (36-37).
Previous research has suggested that personal control operates independently from
neuroticism, but researchers have not examined the influence of this potential confound on
different dimensions of personal mastery (38). 3) High control and low fatalism would be
associated with lower overall levels of pain, stress, fatigue, and MAP. 4) High control and
low fatalism would predict less pain, stress, fatigue, and MAP reactivity to the acute
stressor.

Participants were 74 individuals, with a confirmed diagnosis of RA, who were randomly
selected from a larger study (N=128) of psychological factors in disease progression.
Participants were recruited from the Greater Phoenix metropolitan area of Arizona.
Exclusionary criteria included a diagnosis of Lupus and use of cyclical estrogen replacement
therapies. The study sample consisted of 27 males (37%) and 46 females (63%), with an age
range of 23 to 81 years and mean age of 56 (s.d. = 13.2). The sample was predominantly
Caucasian (94%). Incomplete data were obtained from one participant, who was excluded
from all analyses.

Mastery—Personal mastery was measured with the Pearlin Mastery Scale (30). The 7-item
scale is organized with a Likert-type response, ranging from 1 (strongly disagree) to 4
(strongly agree). Items include, “There is really no way | can solve some of the problems in
my life,” and “I can do just about anything I set my mind to do.” The scale authors report
good reliability, stabilility, and construct validity (39), and subsequent analyses have found
good internal reliability (o = .69 - ® = .81, 40 & 41).

Neuroticism—Neuroticism was measured with the NEO Five-Factor Inventory (42). The
12-item scale was organized with a Likert-type response ranging from 1 (strongly disagree)
to 5 (strongly agree). Items included “I often feel helpless and want someone else to solve
my problems,” and “I often feel tense and jittery.” Neuroticism, as measured by the NEO
Five-Factor Inventory, is known to be a stable personality trait over time (42). Good
reliability was found in the present sample (a = .84).

Cardiovascular measures—Blood pressure measurements were collected with an
Industrial and Biomedical Sensors Corporation (Waltham, MA) automated blood pressure
monitor (IBS, Model SD-700A). MAP was used as the primary cardiovascular dependent
measure and was calculated by: (2 * diastolic blood pressure + systolic blood pressure) / 3.
Measurements were taken at 2-minute intervals and were averaged within periods of interest
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(i.e. baseline, stress 1, stress 2, recovery). MAP has been widely used as a measure of
cardiovascular reactivity to stress (eg. Clark, Adams, & Clark, 2001).

Fatigue, stress, and pain—Fatigue was measured with a single item, which asked
participants to rate their experience at that moment from 0 (no fatigue) to 100 (fatigue as bad
as it can be). Stress was measured with a similar, single-item scale. Pain was measured using
a list of joints from the Rapid Assessment of Disease Activity in Rheumatoid Arthritis
(RADAR; 43). Participants were shown a body diagram with the highlighted joints and were
instructed to rate their pain at each joint at that moment from 0 (no pain) to 3 (severe pain).
Joint ratings were averaged to produce one joint pain score per measurement period. There
was strong internal reliability for this measure (o = .92), supporting the use of an aggregate
joint pain score.

Participants were first consented through mail and completed a questionnaire packet
containing the mastery and neuroticism measures at home. Upon completion of the initial
measures, participants were then scheduled for a laboratory session that occurred an average
of one month later.

All lab procedures were conducted at the Carl T. Hayden VA Medical Center in Phoenix,
Avrizona. Upon arrival, participants were again consented and were then assessed by one of
the study Rheumatologists and scored on joint swelling and tenderness. After the physician
assessment, the following protocol was carried out:

Baseline (10 minutes)—Participants were instructed to rest while listening to relaxing
music. Experimenters left the immediate area during this stage of the protocol. Blood
pressure measurements were taken at minutes 5, 7, and 9. Following the 10 minutes of
relaxation, participants were administered scales of pain, fatigue, and stress.

Stressor 1 (15 minutes)—Immediately after completion of baseline measures, the first
stressor was administered. Participants were informed they would be giving a 5-minute
speech in front of 2 observers who would evaluate the speech for content, clarity, and style.
Participants were also told that the interviews would be audiotaped and later evaluated by a
team of psychologists. Participants were given 10 minutes to prepare their speech. During
this preparation time, a research assistant sat in close proximity (approximately 3 feet) and
watched the participant. Participants were not allowed to ask questions or otherwise engage
the experimenter once the preparation period began. Blood pressure measurements were
taken at 2-minute intervals while the participant prepared their speech. Following this initial
period, a second experimenter came into the room. Both experimenters stood in close
proximity while the participant recalled their speech. This period lasted for 5 minutes. Blood
pressure measurements continued at 2-minute intervals. Participants were instructed to
continue speaking if they stopped before the 5 minutes were concluded. Following the
speech task, measures of pain, fatigue, and stress were again collected.

Stressor 2 (15 minutes)—Immediately after completion of stressor 1 measures, a second
stressor was administered. Participants were asked to discuss a recent conflict with a close
family member or friend. After the initial description, participants were asked a number of
questions regarding specifics of the event. As with the other stages, blood pressure
measurements were taken at 2-minute intervals and measures of pain, fatigue, and stress
were collected immediately post-task. The procedure used was similar to those reported in
other labs (e.g. 44—45) and was designed to evoke reactions similar to those in response to
real-life interpersonal stress over and above the effects of speaking itself. Furthermore, the

Psychol Health. Author manuscript; available in PMC 2010 December 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Younger et al.

Page 5

literature suggests that blood pressure reactivity is greater following interpersonal speech
tasks than it is following other typical laboratory stressors such as the cold pressor or mental
arithmetic tasks (44).

Recovery (20 minutes)—Immediately after completion of stressor 2 measures,
participants were instructed to sit quietly while listening to relaxing music. In order to
minimize ischemic pain resulting from inflation of the cuff, cardiovascular measurements
were taken at minutes 15, 17, and 19 of the 20 minute period. Following the recovery
period, assessments of pain, fatigue, and stress were collected. Height and weight
measurements were then obtained and participants were debriefed and thanked.

Data analytic strategy

Results

Analyses to examine the factor structure of the mastery measure were performed on the total
sample (N=179). All hypotheses tests were performed on the group of 73 individuals who
completed the stress laboratory. With the exception of blood pressure, complete data were
obtained from all participants. Due to instrumentation and measurement error, three
individuals did not yield complete cardiovascular data. These individuals were excluded
from cardiovascular analyses.

Exploratory factor analysis (EFA) of the Pearlin Mastery Scale was conducted using
Maximum Likelihood with Varimax rotation. Maximum Likelihood is recommended when
data are relatively normally distributed (46). Confirmatory factory analysis (CFA) was
performed with LISREL, version 8.7 (47). Both the single-factor and two-factor models
were tested. A chi-square estimator divided by its degrees of freedom was used to determine
fit. Acceptable values were considered to fall between 2 and 3 (48). Even though an EFA
had been previously conducted by Reich and Zautra (1991), we determined it was necessary
to conduct a new EFA in our study because more than 15 years had elapsed since the
previous EFA and we were working with an entirely different sample (RA patients vs.
bereaved adults).

Primary hypotheses tests were conducted with repeated-measures General Linear Models
(GLMs). Separate GLMs were performed for pain, fatigue, stress, and MAP. Each of these
dependent variables was treated as a repeated measure. Because measures obtained for
stressor 1 and stressor 2 were highly correlated (ranging from .71 to .96), the two stress
periods were averaged. Therefore, for all analyses, repeated measures were: baseline, stress,
and recovery. All tests were conducted with continuous measures of predictor variables;
however, median splits were used in figures for illustrative purposes.

Factor analysis of mastery

In the EFA, fatalism, comprised of items 1, 2, 3, 5, and 7, made up the first component. The
internal reliability of this factor was good (a = .79). Control was devised of items 4 and 6
and had an adequate alpha of .65. The two subscales were not correlated (r = —.16, p = .19).
This factor structure is the same as that reported previously (13) although, in that study, the
two factors were correlated (r = —.37, p<.05). Given this factor structure, all tests included
both control and fatalism as independent predictors.

In the CFA, the ¥ statistic for the 2-factor model was 30.1 (df=13), p = .004, while the 2
for the single-factor model was 73.1 (df=14), p <.0001. The 2-factor model demonstrated
substantially improved predictive power over the single-factor model (difference in chi-
squares = 43, p < .0001. Several additional fit measures recommended by the literature
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confirmed a good fit for the two-factor model. Using this method, an acceptable model of
2.4 is yielded by the 2-factor model. Root mean square error of approximation (RMSEA)
was .08, which indicates a reasonable fit (49-50). The non-normed fit index (NNFI) was .93,
falling between established ranges of acceptable and excellent fits (51 The single-factor
model did not meet acceptable levels of fit on any of the three criteria (32 / df = 5.2, RMSEA
=.15, NNFI =.79). The 2-factor model, therefore, emerged as the best structure model for
personal mastery.

Covariates and confounds

Two demographic variables (age and gender) known to broadly affect psychological and
biological variables were tested as predictors of fatalism and control. Age was not a
predictor of control (r = —.14, p = .25) or fatalism (r = —.09, p = .19). Gender was related
neither to control (t(71) = .51, p = .61) nor fatalism (t(71) = 1.39, p =.17). Age and gender
were therefore not considered to be significant confounds with this sample.

The present study was designed to test how psychological styles predict wellbeing, in the
context of rheumatic disease. It may be argued that fatalism and control beliefs are
themselves products of disease severity. In order to examine this possibility, the correlation
between an objective measure of disease severity (physician-rated joint swelling) and
fatalism and control were calculated. Joint swelling was not correlated with control (r = —.
10, p = .46) or fatalism (r = —.02, p = .87). Control and fatalism did not seem to be
influenced by physiological disease severity.

Since neuroticism is often associated with generally high reports of negative psychological,
somatic, and affective states, the relationships between neuroticism and the mastery factors
were assessed. Neuroticism was significantly correlated with fatalism (r = .34, p = .004) but
not control (r = —.08, p =.53). Neuroticism was therefore included as a covariate in all
GLMs.

Primary hypotheses tests

Perceived Stress—Both control and neuroticism independently predicted levels of stress
through the session (F(1) = 12.36, p =.001, F(1) = 7.44, p = .008, respectively).
Neuroticism was associated with higher levels of stress while control was associated with
lower levels of stress. No significant main effects emerged for fatalism. No independent
variable predicted change in stress over time. Table 2 presents a summary of all main and
repeated-measures effects.

Fatigue—Control significantly predicted overall levels of fatigue (F(1) = 5.16, p = .026),
with those higher in control evidencing less fatigue. There were no significant effects for
neuroticism or fatalism.

Mean Arterial Pressure—After controlling for age and bmi, both neuroticism (F(1) =
5.616, p =.021) and control (F(1) = 4.906, p = .031) were significant predictors of change in
blood pressure over the lab session. Further, fatalism emerged as a marginally significant
predictor of overall levels of blood pressure (F(1) = 3.724, p = .058). As seen in Figure 2a,
individuals high in control appear to rise and recover slightly more sharply than low-control
individuals.

Pain—A main effect for fatalism on joint pain emerged (F(1) = 4.72, p = .033). Higher
levels of fatalism were associated with greater self-reports of joint pain throughout the
protocol. Control did not predict general levels of pain (F(1) = .080, p = .778) but did
predict change in pain over time (F(1) = 5.07, p = .028). Higher levels of control were
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associated with a lack of response to the stressor, evidenced by a flat line across time periods
(Figure 2b). Individuals with low control showed a slight drop in joint pain during the
stressor and into the recovery period. Neuroticism was not related to pain.

Discussion

This study represents the first attempt to measure the effects of mastery during an acute
stressor. It was hypothesized that the two elements of mastery (control and fatalism) would
predict both overall levels and acute changes to stress in ratings of stress, MAP, fatigue, and
pain. Results supported the position that control and fatalism differentially predict general
levels of stress, MAP, fatigue, and pain. Neither control nor fatalism predicted every
laboratory outcome. In fact, control and fatalism operated independently from each other,
and from neuroticism, to predict the outcome measures. These results support previous
assertions that, given similar levels of chronic disease activity, psychological variables such
as personal mastery can have a significant impact on health-related outcomes such as pain,
fatigue, stress, and blood pressure in a pre/post laboratory stress task (52).

Some limitations in the generalizability of the findings should be mentioned. First, the
control factor that emerged as a result of the CFA contained only two items. It is possible
that the addition of at least one item resembling control in the model could have enhanced
the reliability of the measure and strengthened its effects. Future research should consider
this possibility in exploring the predictive utility of fatalism and control with other health
variables. Second, the interpretation of the findings is limited in respect to the cross-
sectional design. It is unknown whether or not acute laboratory stressors provide an accurate
assessment of stress response in those with a fairly constant stressor of chronic disease.
However, the repeated-measures nature of our laboratory experiment allows us to cautiously
infer results as prospective. In measuring health-related variables among chronic pain
populations, laboratory designs provide convenience, as well as the ability to measure
certain variables, such as heart rate, that are difficult to assess in a real-life setting. Recent
methodological advances, however, permit the ipsative-normative measurement of some
health-related and psychological variables.

Although personal mastery is conventionally treated as a unifactorial trait, the present study
identified two aspects of mastery: control and fatalism. Exploratory and confirmatory factor
analyses supported the two-factor model, originally reported by Reich and Zautra (13). The
independence of control and fatalism were also supported by a lack of correlation between
the factors, and their differing relationship to other variables of interest. Fatalism was
significantly correlated with neuroticism, suggesting that this aspect of personal mastery is
part of a larger network of negative perceptions and experiences. Control, however, was not
correlated with neuroticism, and thus may have unique clinical implications for those with
chronic illness. These findings strongly support the independent nature of control and
fatalism, as suggested in Hypothesis 1.

Control and fatalism operated in different ways to predict health and wellbeing. Fatalism
predicted only main effects, suggesting that this cognitive attribute is a better predictor of
general levels of coping, rather than reactivity to stress. Fatalism was a significant predictor
of joint pain, and a marginally significant predictor of mean arterial pressure. Control, on the
other hand, played a more dynamic role, predicting both main effects (stress, mean arterial
pressure, and fatigue) and stress-reactivity effects (joint pain and mean arterial pressure).
Individuals high in control showed no change in joint pain in reaction to the stress task.
Interestingly, individuals low in control evidenced a drop in joint pain during the stressor
and continuing into the recovery period. While this effect was not predicted, it is feasible
that the stressor provided a distraction from the pain. It is important to note, however, that
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the reduction in pain was very slight and levels did not go as low as those experienced by
the high control group. Both control and fatalism emerged as significant predictors after
controlling for neuroticism, supporting Hypotheses 2 & 3. Taken together, the results
suggest that a fatalistic disposition is important in every-day experiences, while control is
important in both every-day experiences and, to a lesser degree, reactions to acute stressors
(Hypothesis 4). These results are supported by recent evidence linking low personal mastery
to high aortic calcification, a known risk factor for coronary heart disease (53). Given that
hypertension is a predictor of aortic calcification (54), the present results suggest that high
blood pressure could possibly mediate a relationship between low personal control and
coronary heart disease.

While this study did not attempt to capture the phenomenological aspect of control and
fatalism, it is not difficult to posit ways in which mastery can influence health. Laboratory
measures of cardiovascular reactivity have been successfully correlated with ambulatory
measures (Kamarck et al. 2003), so we have an empirical basis to believe that our results can
be interpreted as suggestive of real-life experiences. For instance, individuals who can
maintain a sense of control in the face of a daily stressor could interpret the experience as
less threatening than if they failed to maintain a sense of control, preventing overactivation
of the sympathetic nervous system and subsequent negative health effects (e.g., disease
flare). Conversely, individuals with a highly fatalistic disposition might be seen as being
more weary of their environment, fueling pain and other effects of chronic stress. Clinically,
control and fatalism represent possible objectives for intervention with chronic pain patients.
Even if the more general factor of neuroticism is addressed through therapy, control and
fatalism may be more directly targeted by goal-setting and problem-solving strategies. To
the extent that these techniques may increase control and decrease fatalism, they may also
reduce physical consequences of stress, either from acute stressors or the chronic disease
itself. It is also possible that empowering the patient (e.g., by doctors giving additional
medical information and encouraging patients to give input into treatment approach) may
itself be a useful adjunct to treatment. Certainly, a sense of control over one's health is an
important psychological factor, as it is often cited as the primary reason why individuals
choose complimentary and integrative medicine approaches over traditional methods (55).
However, we are hesitant to fully endorse a psychological intervention aimed at modifying
control behaviors in the context of chronic pain until more research is conducted.

The current findings suggest that facets of mastery, particularly control and fatalism, may be
meaningfully related to important markers of physical health and emotional well-being in
RA patients. Future studies are needed to determine a causal relation between mastery and
health and wellbeing, hopefully by employing longitudinal methods that can detect how
changes in one affect the other.
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Comparison of low and high control on reports of stress and fatigue.
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Figure 2.
Repeated-measures effects of control on a) mean arterial pressure and b) joint pain.
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