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Abstract 

Objective: Fibromyalgia (FMS) is characterized by chronic  pain, high  psychiatric 

comorbidity, and the absence of observable pathology.  Our objective was to examine 

positive and negative affective indices, both at the trait and contextual levels, in FMS 

compared to a chronic pain control group, osteoarthritis (OA).  

Methods: The sample consisted of 126 female FMS (87) and OA (39) patients  from the 

community. Participants answered a self-report questionnaire assessing demographic and 

personality variables and were interviewed regarding average pain, affect, anxiety, and 

depression.  Participants were then interviewed weekly for up to 12 weeks regarding 

pain, affect, fatigue, perceived interpersonal stress (IS), and positive interpersonal events 

(PE). 

Results: FMS participants reported lower levels of positive affect (p < .01) and 

extraversion (p < .01) than OA participants. There were no significant differences 

between groups in negative affect, depression, anxiety, or neuroticism after controlling 

for age and average pain. At the weekly level, FMS participants  reported lower levels of 

positive affect (p < .01), but not negative affect. Furthermore, during weeks of elevated 

IS, FMS participants evidenced steeper declines in positive affect than OA participants (p 

= .01). 

Conclusions: Despite the predominance of literature focusing on psychological 

disturbance in FMS, these analyses identified dysfunctional positive affect regulation as a 

key feature of FMS. FMS status was uniquely characterized by lower levels of positive 

affect, especially during stressful weeks. These findings challenge current 
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conceptualizations of FMS and point to new directions for interventions that focus on 

improving positive affective resources, especially during times of stress. 

Key words: fibromyalgia, positive affect, interpersonal stress, osteoarthritis, chronic 

pain. 

Acronyms used in text: FMS = fibromyalgia syndrome; OA = osteoarthritis; PA = 

positive affect; NA = negative affect; IS = perceived interpersonal stress; PE = positive 

interpersonal events.
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Fibromyalgia: Evidence for Deficits in Positive Affect Regulation 

Chronic pain is a feature in many health conditions, and in some illnesses, it is 

presumed to be the defining characteristic. Symptoms of psychological distress often 

accompany chronic pain conditions and include elevations in depression and anxiety, as 

well as other negative affective states. Indeed, the link between pain and negative affect 

is well established across a range of chronic pain conditions including osteoarthritis 

(OA), Fibromyalgia (FMS), and rheumatoid arthritis (1, 2). In comparison to non-pain 

groups, both those with FMS and those with joint pain without FMS show greater 

psychological distress across a range of indicators (3, 4). Though most investigations 

have neglected the study of positive affect, there is evidence that FMS patients may also 

suffer from a relative absence of positive emotional resources (5, 6). It would be 

particularly useful to examine both positive and negative aspects of emotional 

functioning across different pain conditions in order to identify the distinctive features of 

each condition as well as to help plan psychosocial interventions targeted to meet the 

specific needs of each group. This study investigated how measures of positive and 

negative affective conditions distinguish FMS patients from OA patients who also have 

chronic pain.  

A comparison of positive and negative indicators of emotional well-being 

between FMS and OA participants would appear particularly warranted given the nature 

of these two conditions. OA is considered a wear-and-tear disease of predominantly 

weight-bearing joints. Joints of OA patients show physical signs of swelling and 

tenderness, and x-rays confirm damage to cartilage and surrounding tissue as a result of 
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disease processes (7). Patients with FMS, on the other hand, show no outward 

manifestations of disease processes and complain of substantial pain in soft tissue rather 

than in the joints (8). This pain is widespread, often disabling, and is frequently 

accompanied by negative mood. In fact, the presence of widespread pain in the absence 

of observable pathological signs, along with relatively high rates of psychological 

symptoms, has led some investigators to propose that an affective disorder underlies the 

unexplained symptom profile (e.g., 4). Others have suggested that FMS might be a 

manifestation of neuroticism (9), and Charles, Gatz, Pederson, and Dahlberg (10) 

reported that higher levels of neuroticism increased the risk for later self-reported joint 

pain. 

Missing in these formulations is an appreciation of those factors  thought valuable 

in the restoration of well-being. Positive emotions, in particular, have been shown to play 

an important role as resources that foster resilience, aiding in recovery following episodes 

of high pain, over and above their role in modulating negative affect on low pain days 

(2). On balance, however, positive affective states have received far less attention in the 

FMS research literature. In fact, hidden in the overattention to negative states may be an 

inattention to the positive. It may be that a key problem of patients with FMS, in 

comparison with other chronic and painful illnesses, is an inability to mobilize sufficient 

positive affective resources to neutralize the experience of pain and the associated 

negative affect effectively. 

Deficits in positive affective responding may have several origins, and an 

examination of psychosocial variables in the context of everyday life  might reveal the 

mechanisms involved. One potential source of differences in positive affect between 
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groups might be fewer positive interpersonal interactions, and other activities that 

engender greater positive affect. FMS patients may also differ from other chronic pain 

patients in their responsiveness to these events. Consistent with the view that FMS 

difficulties stem, at least in part, from depressive features, deficits in responsiveness to 

positive events may underlie the FMS condition. An assessment of weekly reports of 

events and their associations with positive affect for the two groups would have the 

potential to reveal evidence of a relatively greater difficulty in experiencing positive 

emotion in response to everyday events.  

A second potential mechanism for chronically low positive affect in FMS may be 

derived from a “stress-diathesis” model of adaptation (11, 12). The losses in positive 

emotion may accumulate over time from a failure to recover positive affect following 

stressful life events. The lower levels of positive affect observed in FMS may be due to a 

failure of processes that appear to confer what may be referred to as “psychological 

immunity”: a deployment of positive affective resources that serve to neutralize distress 

(13). Prior research has documented an increase in the capacity of positive affect to down 

regulate negative affective states during times of stress (2, 14). Such a capacity may be 

lacking in patients with FMS in comparison to other groups. 

This investigation of the differences between FMS and OA in positive and 

negative affect was conducted in two sets of analyses. The first analyses examined mean 

differences between diagnostic groups in their levels of positive and negative affective 

states including differences in personality features and more stable trait estimates of 

positive and negative emotional health. We predicted that FMS patients would exhibit a 

deficit in positive affective resources in comparison to OA patients.  
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The second set analyzed weekly reports of events, affect, and pain conducted on 

the same sample. We predicted that the FMS sample would show greater stress reactivity 

than OA patients. Specifically, we predicted that FMS patients would evidence steeper 

declines in positive affective states than OA patients during stressful weeks. We tested, 

but made no predictions about differences in pain and negative affect between groups that 

may arise as a consequence of stressful weeks. We also examined an alternative causal 

mechanism for the PA deficit: anhedonic responses to everyday positive events, which 

were reported during the weekly interviews along with the stressful events. This dual 

approach provided a broad-band investigation of the role of positive affective states in 

differentiating FMS patients from a sample with similar pain levels, OA patients. 

Moreover, these questions hold important implications for clinical interventions. If 

positive events do not benefit both groups equally, or if social stress leads to greater 

psychological consequences for the FMS group, then it may be warranted to focus on 

increasing positive social events or improving strategies to boost positive affect during 

times of stress (respectively) in interventions for FMS patients. 

 
Method 

Participants 
 
 Participants were 126 women  with  FMS (N = 87) and/or OA (N = 39) Diagnoses 

of FMS were based on a modification of the FMS Self-report Screening Instrument 

(Bradley, personal communication, 1997). Further, if participants had illnesses other than 

FMS or OA, they ranked their FMS or OA as causing them the most difficulty of all their 

illnesses. We also contacted participants’ physicians in order to confirm diagnoses of 

FMS or OA. At the start of the study, each participant was not currently involved in any 
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health-related litigation, and was living with a romantic partner. Participants were 

recruited through a variety of means including flyers placed in physicians’ offices and 

other public locations, newspaper ads, and mass mailings to members of the Arthritis 

Foundation. Ninety-Five percent of participants were Caucasian, and the average income 

for both groups was in the $50,000 – $59,000 range. Other demographic data, as well as 

chi-square tests for differences between groups, are presented in Table 1.  

Procedure 

 Upon receipt of informed consent forms, participants were mailed an initial 

questionnaire, followed by a home interview by a research assistant. After the home visit, 

participants were assigned an interviewer, a research assistant trained to perform a 

standardized 45-minute telephone interview once a week for 10 weeks (or extended to 12 

weeks for participants with few interpersonal stressors). Participants completing all 

aspects of the study (including the initial phase) were paid a total of $100.   

Of the 126 participants providing data for the first set or analyses, 124 provided 

weekly interviews. The average number of weekly interviews for each subject was 9.0, 

with 5.8% of weekly interviews missing. 

Measures 

 Extraversion/neuroticism. Extraversion and neuroticism were assessed in the 

initial questionnaire. The neuroticism/extraversion items (8 of each) from the Big Five 

Inventory (BFI; 15) were used. Examples of extraversion items include “Is talkative,” and 

“Is outgoing, sociable.” Examples of neuroticism items included “Can be moody,” and 

“Gets nervous easily.” Cronbach’s alpha was .81 for neuroticism and .83 for extraversion 

in the present study.  
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 Depression/anxiety. Depression and anxiety (over the previous week) were 

assessed during the initial visit using ten depression items and nine anxiety items from 

the Mental Health Inventory (MHI; 16), which has been used in prior work with chronic 

pain populations (17). The depression subscale included face valid items such as “Did 

you feel depressed,” and the anxiety subscale included items such as “Have you been 

anxious or worried.” Cronbach’s alpha was .90 for the anxiety scale and .92 for the 

depression scale in this sample. 

 Pain. During the initial visit and weekly interviews, participants were asked to 

rate the average level of pain they experienced due to their Fibromyalgia or Osteoarthritis 

during the past week on a scale from 0 to 100 with zero indicating “no pain” and 100 

indicating “pain as bad as it can be.” In order to estimate reliability for this single item 

measure, test-retest reliabilities were conducted across the weeks. This yielded an 

average week-to-week correlation of .69. 

Positive affect (PA) and negative affect (NA). PA and NA were measured during 

the initial visit and in the weekly interviews using the original 20-item Positive and 

Negative Affect Schedule plus the joviality and self-assurance scales from the Positive 

and Negative Affect Schedule (18). Participants were asked to indicate on a 5-point scale 

from 1 (very slightly or not at all) to 5(extremely) the extent to which they had 

experienced each affect during the past week. The PA scale included items such as 

“interested,” “excited,” and “proud,” and the NA scale included items such as 

“distressed,” “nervous,” and irritable.” PA and NA scores were obtained by computing 

the mean for the 10 items in each scale. Cronbach’s alpha was .88 for the PA scale and 

.84 for the NA scale the present study. Two additional partially-overlapping sub-scales of 
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positive affect were constructed following Watson and Clark (18). “Joviality” included 

items such as “happy,” “joyful,” and “delighted,” and “Self-assurance” included items 

such as “strong,” “confident,” and “bold.” Cronbach’s alpha was .92 for joviality and .84 

for self-assurance.    

With repeated observations of each participant in the weekly interview phase, we 

were also able to estimate within-subject internal consistency reliability separately from 

between-person reliability by transforming item scores into z-scores representing 

deviations from each participant’s own mean score (across the  weeks) on each item in 

the scale. The within-subject alpha was .85 for PA and .86 for NA. For the estimation of 

the reliability of the scale across participants, we computed averages of each person’s 

scores (at the item-level) across weeks, resulting in a mean score for each subject for each 

item. The between-subject alpha for PA was .94 and .91 for NA. 

Fatigue index.  Fatigue was measured during each weekly interview using four 

items from the SF-36 vitality subscale (19) and one item asking participants to rate, “Did 

you feel fatigued?” The within-subject alpha was .82 and the between-subject alpha was 

.96.  

Perceived interpersonal stress.  Perceived interpersonal stress (IS) was measured 

during each weekly interview within four interpersonal domains: (1) friends and 

acquaintances, (2) spouse or live-in partner, (3) family members, and (4) coworkers. This 

measure has been utilized with chronic pain populations, and has been correlated with 

negative social events and negative affect (20,2,6). Following established methods (e.g., 

20), the interviewer read a series of items that identified stressful and non-stressful events 

within each interpersonal domain, and asked participants to report on the frequency of 
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those events over the past week. This procedure was used to provide an event-related 

context for ratings of stressfulness. Following the reports of events, the interviewer asked 

the participant to rate the stressfulness of relationships in each domain by asking, 

“Overall, how stressful were your relations with (friends/spouse/family 

members/coworkers) this past week?” If items from one domain were missing (e.g., 

because they were not employed), then the average of the remaining items was taken. 

Cronbach’s alpha was not computed because the items were designed to measure non-

overlapping interpersonal domains. Positive interpersonal events.  Positive social events 

(PE) were also measured using the Inventory of Small Life Events (ISLE) for older adults 

(21). Participants provided frequency counts of the weekly occurrence of 29 positive 

events (e.g., “played a sport, game, or cards with friends”) gathered from the same four 

domains of the ISLE as mentioned above for IS, and a total sum score was obtained.  

Results 

 
Analysis of Initial Data 

The question we wished to address with the first set of analyses was the extent to 

which key personality features and affective states distinguished FMS from OA 

participants. Through the use of an OA control group, we could control in part for the 

presence of chronic pain when examining personality and affective conditions unique to 

FMS. Table 1 provides summary statistics for demographic, personality, and affective 

indices for the two groups. The OA sample was older, on average, than the FMS sample 

(59 versus 53 years old; t (124) = 4.05, p < 0.01). FMS participants also reported 

somewhat higher average pain than the OA sample (approximately 10 points on a 0 to 

100 numeric scale; t (124) = 2.50, p = 0.01).  
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A multivariate analyses of variance (MANOVA) was run using diagnosis (FMS 

versus OA) as the independent variable, with age as a covariate. Neuroticism and 

extroversion were included as global personality attributes, and depression and anxiety 

symptoms were included as measures of stable affective disturbance. Overall negative 

affect and three measures of positive affect (overall positive affect, self-assurance, and 

joviality) taken during the initial assessment were also included. As shown in Table 1, 

FMS participants scored higher on all of the negative indices and lower on all of the 

positive indices compared to the OA participants when no covariates were employed. 

However, the results of the first MANCOVA run, with only age as a covariate, revealed 

differences between the two diagnostic groups that were significant only for the positive 

affect variables (positive affect, self-assurance, joviality, extraversion), but not for the 

negative affect variables (negative affect, neuroticism, depression, anxiety). Diagnosis 

accounted for between 1 and 3% of the variance in the negative affect variables, but 

accounted for between 5 and 10% of the variance in the positive affect variables.  

The data were also analyzed with a second MANOVA, controlling for pain as 

well as age differences between groups. As in the previous analysis, FMS patients 

reported lower levels of positive affect [F(1,122) = 9.45, p < 0.01], self-assurance 

[F(1,122) = 11.44, p < 0.01], joviality [F(1,122) = 11.31, p < 0.01], and extraversion 

[F(1,122) = 6.20, p = .014] than the OA patients. On the other hand, the FMS 

participants did not differ from the OA participants in negative affect [F(1,122) = 0.43, p 

= 0.51], depression [F(1, 122) = 1. 53, p = 0.22], anxiety [F = (1, 122) = 1.81, p = 0.18],  

or neuroticism [F(1, 122) = 0.57, p = 0.45]. Figure 1 below displays the findings in terms 

of variance accounted for between groups for each of the variables. Three variables 
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accounted for 7% or more of the variance between groups: overall positive affect, and 

both the self-assurance and joviality sub-scales. Of interest also was the relative absence 

of effects for negative affect, depression, anxiety, and neuroticism. Subsequent analyses 

controlling for personality features did not affect these findings. 

Analysis of Weekly Data 

Average levels of weekly variables were also compared between the FMS and OA 

groups, and are shown in Table 2. Compared to the OA sample, the FMS sample had 

significantly higher scores on weekly pain, weekly fatigue, and weekly IS, and 

significantly lower scores on weekly PA. There were no significant differences between 

groups on measures of weekly NA or in frequencies of weekly PE.  

Multi-level modeling was used as the primary data-analytic tool to analyze the 

weekly data. This method is particularly useful for the analysis of data that have a nested 

hierarchical structure such as in the present study, with up to12 observations nested 

within each of the study participants. All multi-level analyses were conducted using SAS 

PROC MIXED software (22).   

Weekly positive affect was the primary criterion variable to be predicted in these 

analyses. There were two basic prediction equations: A level 1 equation which examined 

the influence of within person variations of key variables on positive affect, and a level 2 

equation which tested the effects of between person differences. The level 1 analyses 

took the following form: When a person has higher stress, do they also report lower 

positive affect? Level 2 variables addressed questions regarding between-person 

differences, such as whether people who score higher on the predictor (e.g., stress) also 

have less positive affect. Finally, cross-level interactions allow us to combine the 
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questions of when and whom, such as whether FMS participants may be particularly 

vulnerable to losses in positive affect when they have weeks with more stress. Unlike 

traditional least squares regression analyses, multi-level models allow for partitioning of 

variance into within and between components to address these different types of 

questions, and allow for stronger causal inferences by studying within-person changes 

over time (23). 

For level 1 analyses, weekly deviation scores on IS and PE were computed by 

subtracting each participant’s average score on those variables across all weeks from her 

weekly report on each variable, yielding weekly person-centered scores. The equation 

was initially specified at level 1 as follows: 

Level 1: weekly PA = β0 + β1 ∆ PE + β2 ∆ IS + r 

β0 yields an estimate of the average weekly PA and β1-β2 provide slope estimates of the 

effects of weekly changes in IS and PE on weekly positive affect. In addition to PE and 

IS, initial models also included the week number in the study to test for any effects of the 

week of assessment on these prediction equations. The linear or fixed effect of week was 

non-significant and was later dropped from the prediction equation.   

Individual differences in the average level of the weekly variables were probed 

through analyses at level 2. The between-person variables of diagnosis and neuroticism 

were also added to further examine individual differences. These variables were used as 

predictors of variance in level 1 weekly PA (the level 1 intercept: β0) and slopes of the 

relationships between deviation scores and PA (β1-β2 in the level 1 equation above).  The 

first level 2 equation is as follows: 
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Level 2: β0 = γ00 + γ01 average IS + γ02 average PE + γ03 diagnosis + γ04 

neuroticism + u0, 

where each person’s level 1 intercept is predicted by an intercept, the two between-

persons variables of interest, a random error component, and the mean levels of the level 

1 independent variables. 

 Level 2 equations were then specified to predict between-persons differences in 

the level 1 slopes for the effects of positive events and stress on PA. The equations for 

predicting the slopes were written as follows: 

(1) Level 2: β1 = γ10 + γ11 diagnosis + γ12 neuroticism + u1, 

(2) Level 2: β2 = γ20 + γ21 diagnosis + γ22 neuroticism + u2, 

such that each person’s level 1 slopes are predicted by an intercept, the between-persons 

variables, and a random error component. There were no significant effects of 

neuroticism on the level 1 slopes, and these effects were later dropped from the final 

equations. 

The other specifications for this model were selected following Singer (24) to 

identify the best fitting model of the variances and covariances of the variables under 

study. Goodness of fit tests were employed to examine whether the weekly deviations in 

interpersonal stress and/or positive events also varied randomly across participants. PE 

showed significant random effects in the mixed models predicting positive affect and was 

therefore specified as a random effects variable. The correlation of the slope (between PE 

and PA) and the intercept was -.43, indicating that those with lower levels of PA were 

more greatly affected by changes in positive events. PE did not show random effects in 

the models predicting fatigue, and IS did not show significant random effects in either 
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model. A first-order autoregressive variance-covariance matrix was also chosen to model 

the within-subjects covariance on the dependent variable. When these analyses were 

repeated on negative affect, pain, and fatigue as dependent variables, the same analysis 

framework was employed. 

There were two levels of variability in this study suitable for analysis in the 

multilevel model: The level of individual differences between people and the within-

person level assessed through the weekly observations. Our focus was on what is 

sometimes referred to as cross-level interactions. We predicted differences in the 

downward slopes of the regression lines that describe the relations between weekly IS 

and positive affective states. FMS participants should show a significantly steeper decline 

in PA during weeks of increased IS than OA patients. This result would amount to 

finding a significant difference in the β2 coefficient defining the degree of relationship 

between IS and PA, for OA and FMS groups. The interaction term, IS by diagnosis, 

carries this effect.  

The results of this analysis for PA are shown in Table 3. What is apparent from 

the Level 2 results is a difference between diagnostic groups in PA, with lower scores for 

the FMS group (β = -.23, p = .03). Participants with higher neuroticism scores also 

showed lower PA (β = -.20, p < .01). There was no overall decrease in PA on more 

stressful weeks, as evidenced by the non-significant Level 1 effect of ∆IS (β = -.02, p = 

.75). Nor was there a significant effect of average IS on PA; participants who had higher 

average levels of IS did not show lower levels of PA (β = -.02, p = .88). As predicted, 

there was a significant interaction effect of ∆IS by diagnosis, indicating that the effects of 

weekly stress on lowering PA were confined to the FMS group (β = -.24, p <  .01).   
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Figure 2 displays the shape of this interaction effect. During weeks when IS is 

elevated, there is a steeper decline in PA for the FMS group than there is for the OA 

group. Also included in these equations were tests for the influence of positive 

interpersonal events on positive affect for FMS and OA samples. These results are also 

shown in Table 3, along with the findings for stress reactivity. A main effect for ∆PE on 

mood was observed (β = .01, p < .01), but there was no differential influence of diagnosis 

on the PE-PA relationships (β = .001, p = .82). Patients in both groups appeared to 

benefit from increments in positive events when they occurred. There was also a 

significant main effect for average PE, indicating that participants from both groups who 

reported more frequent PE across the weeks had higher levels of PA (β = .01, p < .01) 

We next examined the evidence for changes in levels of fatigue. For these 

analyses we examined weekly scores on the fatigue index and tested the effects of weekly 

variations in PE and IS, FMS versus OA diagnosis, and their interaction in the prediction 

of fatigue. These results, shown in Table 4, were a mirror image to the findings for PA. 

As expected, FMS patients showed greater fatigue overall (β = .61, p < .01). There was 

no main effect of ∆IS  (β = .09, p = .44) or average IS (β = .26, p = .22) on fatigue, but 

there was an interaction effect between ∆IS and diagnosis in the prediction of weekly 

variations in fatigue. FMS participants showed greater elevations in fatigue (β = .33, p = 

.01) during stressful weeks than OA participants. There was a main effect for average PE 

(β = -.01, p = .03), indicating that participants from both groups who reported more 

frequent PE also reported lower levels of fatigue across the weeks. Changes in positive 

interpersonal events were only marginally related to less fatigue (β = -.01 p = .06) and 
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there were no differences between groups in the strength of this relationship (β = -.003, p 

= .53). 

Finally, we examined whether the differences in stress reactivity for PA were also 

present in the prediction of NA and weekly pain. Analyses parallel to PA were run using 

weekly ratings of NA and weekly pain reports. On weeks of greater interpersonal stress, 

patients from both groups reported more negative affect (β = .50, p < .01) but not more 

pain (β = .10, p = .97). There were no differences between groups in the extent of the 

relationship between IS and NA (β = .10, p = .22), and there were no differences between 

groups in how changes in perceived stress covaried with pain (β = 2.8, p = .30). Further, 

positive events had no effect on pain (β = -.05, p = .42) or NA (β = -.002, p = .50) for 

either group. The reactivity differences between groups were specific to PA following the 

occurrence of stressful events. FMS patients were not less responsive to positive events. 

FMS was distinct from OA patients only in the relatively greater vulnerability to loss of 

positive affect following interpersonally stressful experiences. 

Discussion 

The purpose of this paper has been to test whether FMS patients showed affective 

profiles that were unique from those profiles of another chronic pain group: women with 

chronic pain from Osteoarthritis. After controlling for chronic pain levels, we found little 

evidence that these FMS women had greater difficulty in the management of negative 

emotion than their OA counterparts. Contrary to expectation from the literature on FMS, 

differences between groups on neuroticism, depression, and anxiety were not substantial. 

Furthermore, FMS women did not report greater negative affect than the OA women. The 
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unique problems these FMS patients had in emotion regulation did not arise primarily 

from the negative affective domain.  

We did find substantial differences between groups in the regulation of positive 

affective states. FMS patients reported lower levels of positive affect, joviality, and self-

assurance compared to OA patients. In addition to finding differences between groups in 

their retrospective accounts of positive affect, we also found key deficits in the FMS 

sample’s everyday life experiences with positive emotion. These differences were not due 

to fewer social engagements in the FMS sample versus the OA sample. The quantity of 

positive interpersonal events was comparable between groups, and when these positive 

events occurred, both groups showed significant increases in positive emotion.    

This last point is important because it rules out anhedonia as a possible 

explanation for the current findings, and diminishes the likelihood that a simple 

information processing bias, where patients may not be able to attain positive emotions 

from positive events, often observed in depressed patients, might account for the 

differences we observed. Both frequency of positive interpersonal events and their 

influence on positive affect were undisturbed in FMS patients in all comparisons with 

OA controls. 

The weekly interviews revealed a surprising difference in how participants 

responded to stressful interpersonal events. Contrary to what may have been expected 

from the literature, FMS participants did not report more pain or negative affect in the 

face of stress compared to OA participants. Instead, when reporting more stress, FMS 

patients could not sustain positive affect as well as the OA sample. This response to 

everyday stressors aggregated over time provides us with the potential mechanism 
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underlying the low positive affect and high fatigue commonly observed in this 

population: A unique vulnerability of the positive affect system to interpersonal stress for 

women with FMS. 

How might we understand the nature of this deficit in emotional regulation?  This 

form of stress reactivity is unusual. In fact, the authors do not know of any previous 

studies of this phenomenon in the context of chronic pain or, for that matter, with any 

chronically ill population. However prior research does provide some directions for 

future study. Zautra and colleagues (25) have shown previously that stress can narrow 

affective space, increasing the degree of negative correlation between positive and 

negative states. FMS participants may find it more difficult to mount a resilient affective 

response to stressful events, if the force of negative affect compromises their resources of 

positive affect. Over time, the inability to maintain emotional homeostasis during times 

of stress may make FMS patients more likely to perceive future events as stressors, 

resulting in a perpetuation of this cycle. Such a pattern may be supported by our finding 

that FMS participants reported more perceived stress than OAs.   

Earlier, we alluded to a phenomenon referred to as psychological immunity: A 

natural psychobiological response to stress that boosts positive feeling states as a means 

of hastening recovery from stressful events. A relative lack of these affective resources 

appears to characterize FMS patients. It is interesting in this regard to note that one of the 

common pharmacological treatments for this condition involves opioid preparations. 

Though the explanation for the effectiveness of these medications has been the reduction 

in pain, we may speculate that pain itself may be prolonged by a failure of these 
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underlying processes to mount an adequate countervailing positive affective response that 

will restore well-being following stress. 

Another possible biological mechanism for restoration of well-being following 

stress involves the mammalian neuropeptide oxytocin (26). A study by Anderberg and 

Uvnas-Moberg (27) found that oxytocin levels were negatively correlated with 

perceptions of severe pain, depression, stress, and anxiety in FMS patients, and were 

positively correlated with perceptions of happiness in both the FMS and control sample.  

Social conflict may also play a significant role in vulnerabilities of the positive 

affect system among these patients. Davis, Zautra, and  Reich (5)  found evidence of a 

narrowing of affective responses to  social interactions for patients with FMS such that 

increases in perceived stress  brought more withdrawal from positive exchanges among 

FMS patients than a comparison group (see 28 for a review). Problems in the 

management of unpredictable pain episodes that have no known cause or treatment are 

likely to provoke extensive challenges to interpersonal relationships as well. Indeed, 

multiple causes for this disorder are likely given the heterogeneity in the symptom 

presentation. From the current data, we cannot discriminate between biological and 

psychosocial mechanisms for FMS vulnerabilities to loss of PA following interpersonal 

stress. Future research should address this specific question using both psychological and 

physiological methods to resolve the issue.  

How important is this deficit in PA to understanding a primary symptom of FMS: 

widespread pain? We controlled for pain level in this study when examining how FMS 

participants were different from OAs. In so doing, we ruled out the study of direct effects 

of positive emotional states on pain levels, and focused instead on additional features 
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beyond the pain reports that distinguished FMS from OA. We suspect, however, that the 

stress-related loss of positive affect does have major implications for the relatively slow 

recovery from stressful events and the central sensitization that characterizes patients 

with FMS. More research is needed to bridge the gap in knowledge between two apparent 

facts about the condition: The generally low levels of PA found among FMS patients, 

especially during stress, and the abnormally high levels of widespread pain that they 

report. 

Our analyses also found that FMS participants responded to stress with increased 

fatigue compared to the OA sample. Fatigue is a common feature of FMS, and future 

investigations should attempt to clarify the links between the regulation of positive affect 

and fatigue in FMS. 

A limitation in this study may be a somewhat unrepresentative sample. In order to 

examine the effects of intimate relationships, as well as to ensure that all participants 

were similar in terms of pertinent social relationships, inclusion criteria required for a 

spouse or live-in partner. FMS participants with significant others may not be 

representative of FMS patients in the population. This selection factor may limit the 

external validity of the current findings.   

Learning more about these mechanisms that may maintain FMS may be critical to 

our understanding of how to intervene to treat this poorly understood condition. If indeed, 

the lack of positive affect contributes to the maintenance or worsening of this chronic 

health condition, then treatments that assist FMS patients in broadening their emotional 

repertoire and increasing their capacity for positive emotion, especially during stressful 

times, may be particularly effective as a means of improving their condition.   
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Table 1 
   
Average Scores for Participants with Osteoarthritis and Fibromyalgia on Demographic 

Characteristics, Personality Dimensions, Pain, and Affective States 

 Osteoarthritis 
(N = 39) 

Fibromyalgia 
(N = 87) 

  

 

Variables 
 

M/% 
 

SD 
 

M/% 
 

SD 
 

F/χ2 
 
p 

Demographics       
Age 58.87 9.18 52.68 7.33 4.05 < .01 

Percent Married 89.7%  89.5%  .001 .97 
% Completing 
High School 

97.4%  97.7%  .008 .93 

% 4 yrs. College 
or Post College 

20.5%  35.6%  2.88 .09 

Percent 
Employed 

41.0%  37.2%  .16 .68 

Trait Measures       
Neuroticism 3.00 0.85 3.35 0.75 5.48 .02 
Extraversion 3.69 0.88 3.25 0.80 7.75 < .01 
State Measures       

Average Pain 50.23 24.81 60.47 19.52 2.50 .01 
Negative Affect 1.57 0.52 1.84 0.72 4.28 .04 
Anxiety 2.18 0.91 2.64 0.97 6.18 .01 
Depression 1.93 0.72 2.38 0.98 6.54 .01 
Positive Affect 3.33 0.65 2.67 0.77 21.56 < .01 
Joviality 3.18 0.82 2.43 0.84 21.35 < .01 
Self-Assurance 2.94 0.77 2.30 0.74 19.68 < .01 
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Table 2 
Differences between Participants with Osteoarthritis and Fibromyalgia on Key Weekly 

Variables  

 Osteoarthritis 
(N = 37) 

Fibromyalgia 
(N = 87) 

  

 

Variable 

 
M 

 
SD 

 
M 

 
SD 

 
t 

 
p 

Weekly Pain 48.30 19.32 55.75 16.71 -2.17 .03

Fatigue 3.56 0.89 4.35 0.78 -4.87 < .01

Interpersonal 
Stress 

0.44 0.40 0.60 0.34 -2.23 .03

PA 3.16 0.55 2.78 0.58 3.36 < .01

NA 1.66 0.47 1.83 0.51 -1.74 .08

Weekly Positive 
Events 

36.31 12.03 33.94 11.67 1.02 .31
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Table 3 
 
Multilevel Regressions Predicting Weekly Positive Affect  
 

Random Effects: Prediction of Positive Affect 

 Covariance 
Parameter 
Estimates 

Subject Estimate Std. 
Error 

Z P 

Variance of 
intercepts 

UN (1,1) ID 0.22 0.03   6.52 < .01 

Covariance 
btwn. slope and 
intercept  

UN (2,1) ID -.002 0.001 -2.06 .04 

Variance of 
slopes  

UN (2,2) ID 1.01*10-4 4.9*10-5 2.02 .02 

Autoregressive 
component 

AR (1) ID 0.22 0.04 5.88 < .01 

Level 1 residual Residual  0.23 0.01 19.01 < .01 

Fixed Effects 

Predictor Variables β Std. 
Error 

DF T P 

Level 1 
     ∆ in Interpersonal Stress  (∆IS) 
 

  -0.02         0.08 1044   -0.32 .75 

     ∆ in Positive Events (∆PE) 
 

0.01 0.003 1044 4.08 < .01 

Level 2 
     Neuroticism 
 

 -0.20 0.06 119  -3.23 < .01 

     Diagnosis -0.23 0.10 119 -2.20  .03 

     Average PE 0.01 0.004 119 3.15 < .01 

     Average IS -0.02 0.14 119 -0.16 .88 

Level 1 X Level 2 
     ∆IS X Diagnosis 
 

-0.24 0.09 1044 -2.62 < .01 

     ∆PE X Diagnosis 
 

0.001 0.004 1044 0.15 .88 

Note: Positive Events (∆ PE) was treated as a random effect in this model. 
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Table 4 
 
Multilevel Regression Predictions of Weekly Fatigue  
 

Random Effects: Prediction of Weekly Fatigue 

 Covariance 
Parameter 
Estimates 

Subject Estimate Std. 
Error 

Z P 

Variance of 
intercepts 

UN (1,1) ID 0.50 0.08   6.48 < .01 

Autoregressive 
component 

AR (1) ID 0.26 0.04 7.11 < .01 

Level 1 residual Residual  0.53 0.03 19.46 < .01 

Fixed Effects 

Predictor Variables β Std. 
Error 

DF T p 

Level 1 
     ∆ in Interpersonal Stress  (∆IS) 
 

      0.09 0.11 1046   0.78 .44 

     ∆ in Positive Events (∆PE) 
 

     -0.007 0.004 1046 -1.87 .06 

Level 2 
     Neuroticism 
 

 0.18       0.10 119  1.81  .07 

     Diagnosis 0.61       0.16 119 3.89 < .01 

     Average PE -0.01 0.006 119 -2.14 .03 

     Average IS 0.26 0.21 119 1.23 .22 

Level 1 X Level 2 
     ∆IS X Diagnosis 
 

0.33 0.13 1046 2.49 .01 

     ∆PE X Diagnosis 
 

-0.003 0.005 1046 -0.64 .53 
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Figure Captions 

Figure 1. R-squared values of predictors of FMS versus OA status covarying age and 

pain. 

Figure 2. Plot of the interaction of diagnosis and weekly perceived stress on positive 

affect. 
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Figure 1. 

0
0.01

0.02
0.03

0.04
0.05
0.06

0.07
0.08

0.09
0.1

NA Anx Dep Neur PA Jovi Self-A Extra

  



                                                          Fibromyalgia: Evidence For Deficits 32 

  

Figure 2. 
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