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Predictors of Adherence to Treatment in Women
With Fibromyalgia
Patricia L. Dobkin, PhD,* Aurelio Sita, PhD,w and Maida J. Sewitch, PhD*

Objectives: The goal of this study was to identify predictors of
general and medication adherence in women with ﬁbromyalgia
(FM).
Methods: Participants were 142 women recruited from tertiary
care hospitals or the community and 10 rheumatologists.
Participants’ demographic, clinical, and psychosocial characteristics, as well as patient–physician discordance, were assessed
at the index visit. Adherence was assessed 6 months later.
Multivariable generalized estimating equations were used to
identify predictors of general adherence and adherence to
medication.
Results: The average age of participants was 50.9 years
(SD = 10.2) and the median duration of FM was 32 months.
Participants reported extensive use of health services and
medications. The mean score for general adherence was 61.0
(SD = 22.4; range 0–100) and 52.9% of the cohort reported at
least one form of behavior reﬂecting nonadherence to medications. More general adherence was signiﬁcantly predicted by
lower patient–physician discordance on patient well-being and
lower patient psychological distress. Medication adherence was
signiﬁcantly predicted by higher aﬀective pain and lower patient
psychological distress.
Conclusions: Adherence is inﬂuenced by both clinical (patient–
physician discordance and pain) and psychological (distress)
factors in women with FM. Improvements in these domains may
improve adherence in FM.
Key Words: ﬁbromyalgia, predictors, adherence, compliance,
patient–physician discordance
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F

ibromyalgia (FM), although classiﬁed as a syndrome
in rheumatology,1 is also considered a chronic pain
condition.2,3 Prevalence is estimated at 2% to 3% of
adults in the Western world.4 It predominantly aﬀects
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middle-aged women. Patients report widespread body
pain and nonrestorative sleep/fatigue and often present
with comorbid conditions such as headaches, irritable
bowel syndrome (IBS), and other arthritic diseases. FM
patients use conventional and complementary health
services extensively and consume a wide array of
medications.5 Little is known, however, about the extent
to which patients follow health professionals’ recommendations.
Close examination of studies involving FM patients
receiving diﬀerent interventions (medications, exercise,
cognitive-behavior therapy) reveals that ‘‘attrition’’ from
treatment,6 rather than adherence per se, is documented
in some studies.7 Even when a detailed description of
multidisciplinary group programs8 is provided, there is
no mention of either direct assessment of adherence or
its relation to clinical outcomes. One exception is found
in Huyser et al9; these authors compared 87 FM patients’
adherence during three diﬀerent programs (exercise,
biofeedback, and exercise plus biofeedback). Signiﬁcant
group diﬀerences were found, with the biofeedback group
showing the best adherence. Although adherence was
considered to be high across the groups, it was measured
as a dichotomous variable for only 6 weeks. With regard
to adherence to medications, Sewitch et al10 noted that
about half of the women with FM were nonadherent to
medications 2 weeks after being examined by a rheumatologist. Of these, 33.3% were intentionally nonadherent,
40.0% were unintentionally nonadherent, and the remaining women were both. Overall nonadherence with
medications was predicted by higher patient–physician
discordance on communication and satisfaction. Discordance may be especially important in FM because many
physicians do not consider FM to be a ‘‘real’’ disease,
and so patients are often dissatisﬁed with the
medical encounter.11 The physician–patient alliance
may aﬀect adherence12 and thereby contribute indirectly
to outcomes.
There are several challenges inherent in studying
adherence in this clinical population. First, patients with
FM use conventional and complementary services concurrently and extensively. FM patients’ treatments are
often provided by diﬀerent health professionals and are
rarely integrated into one coherent program (at least in
Quebec, Canada; this may diﬀer elsewhere). Second, they
consume numerous medications that may be prescribed
by diﬀerent physicians and use various over-the-counter
remedies. Third, FM patients typically have other medical
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conditions. It is, therefore, diﬃcult to determine which
health recommendations have been given for what
disorder. In some cases, advice may generalize across
conditions (eg, stress management for FM and IBS).
Although adherence in FM has rarely been studied
directly, chronic pain patients’ adherence to multidisciplinary interventions has been examined.13 Turk and
Rudy13 noted that noncompliance (the term formerly
used in medical settings) with treatment regimens was
widespread across diverse treatment modalities and pain
syndromes. The literature was inconsistent with regard to
which patient characteristics (eg, personality type) were
related to adherence. Nonetheless, somatization,14 perceived disability,14,15 and pain intensity14,16,17 have been
related to early withdrawal from multidisciplinary pain
programs. In Davis and Addis’ 1999 review18 of
predictors of attrition from behavioral medicine treatments for chronic pain populations, organic diagnosis,
number of dropouts for a particular therapist, positive
feedback from others regarding the patient’s pain, and the
credibility of the program were found to predict attrition.
In the chronic illness literature, certain patient
characteristics have been shown to interfere with the
patient’s ability to follow through with health professionals’ recommendations, namely depression, comorbid
conditions, and substance abuse. For example, in a 2-year
prospective study of 1198 patients with chronic medical
diseases (hypertension, diabetes, heart disease), Sherbourne et al19 found that patients who were distressed
about their health, used avoidant coping strategies, or
reported worse physical and role functioning were less
likely to adhere in general. Current work20 highlights the
importance of the physician–patient alliance. Sewitch et
al21 found a relationship between physician–patient
discordance on health perceptions and adherence in 200
patients with inﬂammatory bowel disease.
Given that patients with FM ﬁt within the chronic
pain and chronic illness categories, we extracted variables
from these overlapping literatures to identify candidate
variables that could predict adherence in this patient
population. We prospectively evaluated general and
medication adherence in a cohort of women with FM
who were recruited from tertiary care and community
settings. We documented the types of services (conventional and complementary) and medications used by our
cohort. We used validated instruments to assess general
adherence to medical directives and adherence to
medications 6 months after an index visit with a
rheumatologist, as well as physician–patient discordance.
We hypothesized that a combination of clinical (eg, low
patient–physician discordance) and psychosocial factors
(eg, low psychological distress) would predict (better)
adherence in women with FM.

METHODS
Participants and Procedures
Eligible participants were women 18 years or older
with primary FM who were ﬂuent in English or French.
r
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Ten rheumatologists working in hospitals and private
practice settings were asked to invite patients with FM
who were scheduled for an oﬃce visit to participate in the
study. Also, newspaper advertisements were run seeking
women with widespread body pain and fatigue. Respondents were screened with a structured telephone interview22 to identify those most likely to have FM. Women
who screened positive during the telephone interview were
examined by a rheumatologist to conﬁrm the FM
diagnosis, according to American College of Rheumatology criteria.1 Study participants completed a battery of
questionnaires on psychosocial (eg, psychological distress, perceived stress, coping strategies), sociodemographic, and clinical (eg, pain, disability, number of
comorbid conditions) measures within 72 hours after their
visit with the rheumatologist. Both the rheumatologist
and patient completed, independently, a validated
questionnaire pertaining to the medical visit (results
concerning physician–patient discordance are reported
elsewhere).23 These data constituted the index visit
measures. Two weeks later, questions pertaining to
medication adherence and health service utilization
were posed (the results from this time period are
reported elsewhere10,24). Six months later, participants
completed questionnaires on use of health services and
adherence to health professionals’ recommendations
covering the period between the index visit and followup. The research protocol was approved by the McGill
University Faculty of Medicine Institutional Review
Board as well as all other hospitals not aﬃliated
with McGill University. Written informed consent was
obtained.

Measures
General Adherence
A measure of general adherence, developed by
DiMatteo et al,19 that summarized information about
the patient’s general or typical tendency to adhere to
medical recommendations, regardless of the type of
recommendation, was administered at 6 months after
the index visit. Items include: (1) I had a hard time doing
what the doctor suggested I do; (2) I found it easy to
do the things my doctor suggested I do; (3) I was unable
to do what was necessary to follow my doctor’s treatment plans; (4) I followed my doctor’s suggestions
exactly; and (5) Generally speaking, how often
during the past 4 weeks were you able to do what the
doctor told you? Response options for each item range
from ‘‘none of the time’’ to ‘‘all of the time.’’ Responses
for items 1 and 3 are reversed and then all responses
are summed and averaged. Scale scores are then
transformed, resulting in a score of 0 to 100. The
internal consistency of the total score was 0.80, and
the reliability scores at the index visit and follow-up in the
original study were 0.78 and 0.79, respectively, in
qpatients with heart disease, hypertension, diabetes, and
depression.19

287

Dobkin et al

Medication Adherence
Adherence to medication was assessed with a fouritem, ordinally scaled validated questionnaire25 6 months
after the index visit. Adherence to medication in general
rather than to speciﬁc agents26,27 was assessed because the
number and types of medications used varied across
participants. Responses to the four questions are indicated in binary fashion (yes/no); the time frame was the
past 4 weeks. Total scores are obtained by summing the
positive responses. In our sample of FM participants,
internal consistency was good (Cronbach’s a = 0.75).
Nonadherence was equal to 1 if patients answered yes to a
least one of the four items, and 0 otherwise.

Professionals Consulted; Medications Used
A modiﬁed version of the economic portion of the
Stanford Health Assessment Questionnaire (HAQ) was
used to collect data on health service utilization. The
instrument has been previously used and validated by
ourselves and others28–30 for systemic lupus erythematosus and other rheumatic diseases. It inquires about the use
of all health services during the preceding 6 months
without asking the respondent to make attributions to
any one disease or condition. Participants reported on
outpatient use of physicians, laboratory tests, imaging
procedures, emergency rooms, and outpatient surgery as
well as on stays in acute care institutions. (These services
are covered by universal health care in Canada.) Moreover, they listed medications used, including prescription
and nonprescription drugs. (Prescription medications are
covered by the Quebec health care system for all citizens
who do not have private insurance.)
Complementary/alternative medicine (CAM) was
documented in terms of type of health professional
consulted, number of visits, and whether the visit was
related to FM. The following health professionals were
listed: chiropractors, physiotherapists, occupational
therapists, podiatrists, ergonomists, psychologists, naturopaths, dietitians, homeopaths, acupuncturists, massage
therapists, and osteopaths. (These health professionals
are not covered by the Canadian universal health care
system.)

Putative Predictors From the Index Visit
Sociodemographic characteristics included age, language (French or English), family income, martial status,
and education.
Social desirability was assessed with a ﬁve-item selfreport measure of the extent to which an individual
presents him or herself in a socially accepted manner.31
Items are rated along a 5-point scale from ‘‘deﬁnitely
true’’ to ‘‘deﬁnitely false’’ and then dichotomized at
‘‘deﬁnitely true’’ to reduce incorrect classiﬁcation of
social desirability. Alpha reliability estimates were 0.66
and 0.68 in two outpatient samples (Ns = 614 and 3053,
respectively); 1 month test–retest reliability was 0.75 in a
sample of 75 older adults.31 In our sample, internal

288

Clin J Pain



Volume 22, Number 3, March/April 2006

consistency was adequate (Cronbach’s a = 0.59), which
in part reﬂects the small number of items in the scale.

Clinical
Pain was assessed using the McGill Pain Questionnaire (MPQ),32 a self-report measure of a subject’s
pain experience at the present time. The MPQ contains 78
pain words grouped in 20 subclasses of three to ﬁve
descriptive words. The 20 subclasses are grouped in four
sections (sensory, aﬀective, evaluative, and miscellaneous), which result in four subscores. A Total Pain
Rating Score is calculated by summing the pain words
selected (maximum 1 per subclass). There is also a global
measure of present pain, the Present Pain Index, which is
a numeric rating scale that includes a list of adjectives,
rank-ordered by level of pain. The MPQ is extensively
used and has excellent psychometric properties.33

Number of Comorbid Conditions
Participants were asked to indicate whether they
had any other medical conditions. We coded 44 distinct
medical conditions. A total score was created by summing
the number of conditions endorsed. Scores ranged from 0
(no other condition) to 5 (ﬁve or more conditions). Only
14 subjects indicated ﬁve or more conditions. In the
analyses, this variable was treated as a quantitative
variable, assuming linear eﬀects across six values.

Patient–Physician Discordance Scale
Patient and physician perceptions of health status
were assessed independently of each other at the index
visit with the Patient–Physician Discordance Scale
(PPDS), a questionnaire developed by our team in the
context of a study of patients with inﬂammatory bowel
disease34 and adapted to FM.23 The PPDS is a 100-mm
anchored horizontal visual analog scale (VAS) consisting
of 10 items derived from the literature on physician–
patient agreement. Items relate to functioning (eg, pain,
disease activity, physical limitations, emotional wellbeing, and psychological distress), expectations of the
visit (eg, patient desire for further testing and for
prescription of medication), communication (eg, discussion of main problem and psychosocial issues), and
patient satisfaction with visit.
In patients with inﬂammatory bowel disease, a
principal component factor analysis identiﬁed three
factors that together explained 51.4% of total variance:
symptoms and treatment (pain, physical limitation,
expectations for a prescription and for testing), wellbeing (disease activity, psychological distress, and emotional well-being), and medical encounter (problem
discussed, personal issues discussed, and satisfaction with
medical visit). Intraclass correlation coeﬃcients calculated on the 10 patient ratings ranged between 0.67 and
0.92, indicating satisfactory reliability.
For the purpose of this study, two items (expectation for testing and for a prescription) were dropped from
the symptoms and treatment subscale as they applied only
to participants recruited by rheumatologists in tertiary
r
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care settings. The modiﬁed subscale was renamed
‘‘physical functioning’’ because it consisted of two items:
1 (pain) and 3 (physical limitation). The well-being
subscale was retained with no modiﬁcations. The medical
encounter subscale was not retained because it did not
apply to the participants recruited from the community:
not all community-based women discussed personal
issues with the rheumatologist. A single discordance score
on patient satisfaction with the visit was retained as a
separate outcome variable. This item asks the physician
to consider how satisﬁed he or she believes the patient felt
about the visit; for the other items considered herein, the
physician is asked to rate the patient according to his or
her perception of the patient’s functioning.

Coping
The Coping with Health Injuries and Problems
Scale (CHIP) is a 32-item self-report measure of coping
with health problems.35 Coping strategies are grouped
into four subscales: Instrumental, Palliative, Emotional
Preoccupation, and Distraction. Instrumental coping
involves task-oriented responses such as seeking health
information or advice. For the present study, three items
directly pertaining to adherence were removed from the
instrumental coping scale to avoid the problem of item
overlap between independent and dependent measures.
Both the original and modiﬁed instrumental coping scales
were evaluated in the statistical analyses described below.
Palliative coping involves responses to alleviate ‘‘unpleasantness,’’ such as resting or making oneself comfortable.
Emotional preoccupation coping involves focusing on
emotional consequences of the health problem, such as
feeling angry or frustrated. Distraction coping involves
actions and cognitive processes used to avoid preoccupation with the health problem (eg, thinking about good
times, being in the company of others). Participants were
instructed to respond to the items using a 5-point scale
indicating how often they used these strategies when
managing their FM. Scale scores are derived by summing
the item responses. Scores for each of the four eight-item
subscales range from 8 to 40. The CHIP has been found
to have very good internal consistency, with Cronbach’s
alphas ranging from 0.70 to 0.78 for distraction, 0.65 to
0.79 for palliative, 0.83 to 0.84 for emotional preoccupation, and 0.73 to 0.83 for instrumental in women 30 to 49
or 50 years or more.36 A Cronbach’s alpha level of 0.78
was found for the modiﬁed instrumental coping scale
used in the present study. Good 2-week test–retest
reliability scores were reported, with correlations for
women being r = 0.82 for distraction, r = 0.64
for palliative, r = 0.64 for instrumental, and r = 0.78
for emotional preoccupation coping.36 Hadjistavropoulos
et al37 provided further evidence for the CHIP’s factor
structure, reliability, and validity in patients with chronic
musculoskeletal pain.

Psychological Distress
Psychological distress was assessed with the Symptom Checklist-90R, a 90-item self-report measure of
r
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distress during the past week.38 This scale does not yield
psychiatric diagnoses. The Global Severity Index (GSI)
summary score combines the number and intensity of
symptoms and is reported as a normalized T-score
(normative mean score = 50, SD = 10). The internal
consistency of the GSI in our FM sample was very high,
as evidenced by Cronbach’s a = 0.97.

Social Support
An abbreviated version of the Social Support
Questionnaire was used.39 The SSQ-6 consists of two
subscales assessing the number of people in the network
(SSQ-N) and satisfaction with perceived available support (SSQ-S). The scoring for the SSQ-S subscale ranges
from 1 to 6 and 0 to 9 for SSQ-N, where higher scores
reﬂect greater satisfaction and a larger network, respectively. Test–retest reliability is high,39 and internal
consistency in our FM sample was high (Cronbach’s
a>0.87).

Statistical Analysis
Descriptive statistics were used to characterize the
study population. Social support satisfaction and network size were not normally distributed and were
dichotomized at the median values. T-tests and chisquare tests were used to compare tertiary care and
community participants on continuous and categorical
variables, respectively. To identify the predictors of
general adherence and medication adherence, statistical
methods for clustered data were used. The generalized
estimating equations (GEE) approach40 accounts for the
possibility that patients within physicians’ practices were
more alike than patients between practices. It also
accounts for the unbalanced structure of the data (ie,
for the fact that the number of patients varied across
physicians). The GEE analyses were conducted using SAS
procedures PROC MIXED for general adherence and
PROC GENMOD for medication adherence. The compound symmetry, known as exchangeable structure, of
the covariance of errors was assumed a priori and
validated against alternative structures using the Akaike’s
Information Criterion (AIC).41 To arrive at the ﬁnal
multivariate models, all independent variables were
initially screened for statistical signiﬁcance (P<0.05) in
separate univariate analyses. With the exception of the
pain variables that were highly correlated with each other
(P>0.70), all variables that were statistically signiﬁcant
in the univariate models were then entered into one
multivariate model. Variables retained as predictors of
adherence were signiﬁcant at P = 0.05.

RESULTS
Participants
Of the 182 patients who completed baseline questionnaires, 178 (97.8%) returned the mail-in survey. Of
these, 149 (81.9%) provided data on general adherence,
142 (95.3%) on patient–physician discordance, and 121
(67.9%) on medication adherence.
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One hundred forty-two subjects were used in the
analysis of general adherence. Table 1 presents their
demographic, clinical, and psychosocial characteristics.
Mean age was 50.9 years (SD = 10.2), and patients
reported having FM for a median of 32 months (range
1–276; mean = 47.06). Sixty (42.3%) women were

TABLE 1. Description of the Fibromyalgia Cohort (n = 142)
Characteristic
Demographic
Age (years)
French-speaking
English-speaking
Marital status
Single
Married
Separated/divorced
Widowed
Education (years)
Employment
Working full-time
Working part-time
Disabled due to FM
Retired due to FM
Household income
Less than $20,000
$20,000–$40,000
$40,000 and above
Missing
Clinical
Time under rheumatologist care
Not applicable
r1 year
>1 year
Months of disease duration (median,
IQR)
Number of comorbid conditions
Pain Ratings
Present Pain Intensity
Total Pain Rating
Sensory Pain Rating
Aﬀective Pain Rating
Evaluative Pain Rating
Psychosocial
Psychological distress (GSI raw
score)*
Social support satisfaction (median,
IQR)
Social support network size (median,
IQR)
Social desirability (transformed
score)
Coping styles
Distraction Coping
Palliative Coping
Instrumental Coping
Emotional Preoccupation
Discordance
Well-being
Communication satisfaction
Physical functioning
Outcome
General Adherence

n (%) or Mean
(SD)
50.9 (10.2)
59 (42)
83 (58)
17
78
33
11
13.1

(12.0)
(54.9)
(23.2)
(7.7)
(3.3)

42
21
21
11

(29.6)
(14.8)
(14.8)
(7.7)

40
32
63
7

(28.2)
(22.6)
(44.4)
(4.8)

23
58
61
32

(16.2)
(40.8)
(43.0)
(8.8–72)

2.1 (1.4)
2.8
35.2
20.8
5.5
2.5

(1.2)
(15.7)
(8.8)
(3.8)
(1.5)

1.3 (0.7)

20.6–73.4

3.0–18.0

1–276
0–5
0–5
2–71
1–40
0–13
0–5
0.03–3.39

2.4 (1.5–3.7)

0–9

36.8 (28.8)

0–100

23.5
23.7
30.0
24.4

12–40
11–39
14–40
8–40

1.00 (0.75)
1.17 (1.09)
0.92 (0.77)
0–100

*GSI raw scores were used for statistical analyses; equivalency in GSI T-scores
(mean = 66.9, SD = 8.3; range = 30–81).
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TABLE 2. Physician Characteristics (n = 10)
Characteristic

% or Median, IQR (range)

Age
Gender (male)
Years treating FM patients
Number of FM patients seen per week
Position at hospital
Attending staﬀ
Rheumatologist not on staﬀ
Resident

43.8, 37.3–53.5 (30.5–54.2)
70%
12.5, 10.0–20.0 (1–21)
5.5, 3.5–10.0 (3–60)
80%
10%
10%

recruited from tertiary care establishments and 82
(57.7%) from the community. Compared with tertiary
care participants, those from the community engaged in
less emotional preoccupation coping (23.2 vs. 26.0,
P = .048) and tended to have lower psychological distress
(1.18 vs. 1.40, P = 0.063).

Physicians
Ten physicians participated in the study (Table 2).
Their median age was 43.8 years (interquartile range
[IQR] 37.3–57.3). Seven (70%) were male.

Health Care Provider Use

1–6

61.0 (22.4)

Volume 22, Number 3, March/April 2006

Range

5.0 (4.0–5.5)

(6.1)
(5.6)
(5.9)
(8.3)



Table 3 presents information on health care
provider use. On average, patients made 6.2 (SD = 5.3)
visits to physicians and 8.7 (SD = 14.3) visits to
complementary and alternative health care providers
during the 6-month follow-up. Only three patients had
not seen a physician during this period. General practitioners were the most consulted physicians, both in terms
of frequency of visits and percentage of patients having
sought consultation. Massage therapists and physiotherapists were the most frequently consulted complementary/
alternative health care practitioners. Total health care
provider use did not diﬀer between the community and
tertiary patient groups (data not shown).
TABLE 3. Health Care Provider use by Women With
Fibromyalgia (n = 142)
Health Care Provider

n (%)

Physician specialty
General practitioner
Rheumatologist
Internist
Gastroenterologist
Psychiatrist
MD other*
Complementary/Alternative Health Care Provider
Psychologist
Physiotherapist
Massage therapist
Acupuncturist
Chiropractor
Occupational therapist
Otherw

118
77
16
9
12
66

(83.1)
(54.2)
(11.3)
(6.3)
(8.5)
(46.5)

18
34
39
15
14
1
33

(12.7)
(23.9)
(27.5)
(10.6)
(9.9)
(0.7)
(23.2)

*Gynecologist, dermatologist, endocrinologist, ophthalmologist, surgeon,
pediatrist, otorhinolaryngologist, urologist, lung specialist, cardiologist.
wNaturopath, osteopath, social worker, dietitian, homeopath, occupational
therapist, ergonomist.

r
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TABLE 4. Beta Estimates and 95% Confidence Intervals for
Univariate and Multivariate Generalized Estimating Equations
Models for General Adherence (n = 142)
Univariate Beta
(95% CI)

Characteristics
Social desirability
Present Pain Index
Well-being
discordance
Psychological
distress

Multivariate Beta
(95% CI)

0.12 (
4.55 (
5.59 (

0.002, 0.249)
7.55, 1.55)
10.36, 0.82)

0.10 (
2.95 (
4.58* (

0.02, 0.22)
6.16, 0.25)
9.14, 0.03)

9.07 (

14.30,

6.08* (

11.74,

3.86)

0.42)

TABLE 6. Responses to Questions on Medication Adherence
in Women With Fibromyalgia
Nonadherence to Medication

Overall n = 121 (%)

Did you forget to take your medication?
Were you careless at times about taking your
medication?
When you felt better, did you sometimes stop
taking your medication?
If you felt worse when you took your
medication, did you sometimes stop taking
your medication?
Endorsement of at least one item

42 (34.7)
26 (21.5)
33 (27.3)
31 (25.6)
64 (52.9)

*P<0.05.

Medication Adherence
General Adherence
The results of the univariate and multivariate GEE
models are presented in Table 4. In the univariate models,
higher social desirability, lower psychological distress,
lower well-being discordance, and lower Present Pain
Index were associated with more general adherence. In
the multivariate model, lower psychological distress and
lower well-being discordance were statistically signiﬁcantly associated with more general adherence, whereas
social desirability (P = 0.98) and Present Pain Index
(P = 0.07) were marginally signiﬁcant.

Medication Use
Of the 121 women with medication adherence data
(Table 5), the majority (69.5%) listed between 3 and 10
medications used in the previous 6 months, 24 women
(19.8%) listed at least 11 medications, 4 (3.3%) participants did not list any medication use, and 2 (1.6%)
indicated some form of monotherapy. Antidepressants
were the most commonly used medications (54.5%).
There were no signiﬁcant diﬀerences between tertiary care
and community subjects with regard to medication use.

TABLE 5. Medications Used by Women With Fibromyalgia in 6
Months After Index Visit (n = 121)
Type of Medication
Antidepressant
Anxiolytic
Other psychoactive drugs*
Acetaminophen
NSAIDs
Narcotic analgesics
Hormones
Gastroenterologic
Muscle relaxant
Vitamins
Alternative
Otherw

Overall n (%)
66
30
28
56
57
50
51
44
29
48
19
79

(54.5)
(24.8)
(23.1)
(46.3)
(47.1)
(41.3)
(42.1)
(36.4)
(24.0)
(39.7)
(15.7)
(65.3)

*Includes anticonvulsant medications used to treat chronic pain (eg,
gabapentin).
wVitamins, alternative medications, and other not listed medications.

r
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Table 6 presents the responses to the medication
adherence questionnaire. More than half (52.9%) of the
sample reported at least one form of nonadherent
behavior. Community and tertiary care participants did
not diﬀer with respect to nonadherence to medication
(data not shown).
The results of the univariate and multivariate GEE
models are shown in Table 7. In the univariate models,
higher sensory and aﬀective pain ratings, higher satisfaction with social support, higher instrumental coping
(original scale), and lower psychological distress were
associated with increased medication adherence. However, instrumental coping was no longer statistically
signiﬁcant after removal of the three items pertaining to
adherence. In the multivariate model, higher aﬀective
pain ratings and lower psychological distress were
statistically signiﬁcantly associated with increased likelihood of medication adherence, whereas social support
satisfaction (P = 0.08) was marginally signiﬁcant.

DISCUSSION
This is the second study addressing medication
adherence and the ﬁrst to prospectively examine general
adherence in women with FM. As previously reported,24
the women in this study sought services from multiple
doctors and CAM providers and used many medications. Although it was not possible to link adherence
to a particular health professional’s advice or to a

TABLE 7. Odds Ratios (OR) and 95% Confidence Intervals (CI)
for Univariate and Multivariate Generalized Estimating
Equations Models for Adherence to Medication (n = 121)
Determinants
Sensory pain
Aﬀective pain
Social support satisfaction
Psychological distress

Univariate OR
(95% CI)
1.02
1.05
2.17
0.65

(1.00,
(1.00,
(1.18,
(0.50,

1.05)
1.11)
3.99)
0.84)

Multivariate OR
(95% CI)
NA
1.09* (1.02, 1.18)
1.80 (0.93, 3.48)
0.57* (0.35, 0.92)

OR>1 indicates increased likelihood of adherence. OR<1 indicates
decreased likelihood of adherence.
*P<0.05.
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speciﬁc medication, we identiﬁed factors that inﬂuenced
adherence.
The predictors of higher general adherence to health
professionals’ recommendations were low patient
psychological distress and low patient–physician discordance on patient well-being. The latter variable consisted
of three items on the PPDS: psychological distress,
disease activity, and emotional well-being. It is plausible
that a discrepancy in patient–physician ratings of
patients’ well-being could result in physicians prescribing
treatments that are inconsistent with patients’ views of
their illness and their expectations. This, in turn, could
increase the likelihood that patients would not follow
physicians’ recommendations. For example, we noted
elsewhere23 that the examining rheumatologists rated
patients’ emotional well-being signiﬁcantly lower than did
patients at the index visit. If physicians attribute patients’
suﬀering to emotional factors and patients attribute their
own suﬀering to physical factors, it is logical that, in
general, patients tend not to heed physicians’ advice.
However, the examining rheumatologist was not always
the physician dispensing the medical directives. Thus,
the importance of this variable rests on the encounter
being a typical sampling of patient behavior—that is,
it represents what occurs in other medical encounters.
This implies that the patient brings to the oﬃce visit a
stable behavioral style that may inﬂuence (negatively
or positively) the therapeutic relationship.
The relationship found between high psychological
distress and less adherence is consistent with much of the
literature for chronically ill patients42 (for an exception
see 19). Perhaps distress compromises cognitive functioning such that patients fail to recall instructions from
health professionals. Distress may overshadow hope and
thereby reduce motivation to carry out behaviors (eg,
exercise) or make lifestyle changes (eg, pace activities).
Equally as plausible, distress may hinder interpersonal
relationships, including those with health professionals,
blocking fruitful exchanges that may inﬂuence subsequent
behaviors. Given that psychological distress is common in
individuals with FM and higher in individuals seeking
treatment in tertiary care,43 adherence in this group
would be more diﬃcult to achieve. Thus, clinicians may
wish to address both distress and adherence head on with
patients with the greatest symptoms.
In another report stemming from this cohort at 2
weeks after the index visit, nonadherence to medications
was predicted by higher patient–physician discordance on
communication and satisfaction.10 Six months later, we
found that higher aﬀective pain predicted increased
likelihood of medication adherence, whereas more
psychological distress predicted decreased likelihood of
medication adherence. At this later point in time,
patient–physician discordance did not enter the model.
Perhaps this was due to the distal nature of that
encounter. Similar to other chronic pain patients, women
with FM who had more pain may have relied more on
medications to control pain. Consistent with our ﬁndings
for general adherence, lower psychological distress
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predicted adherence to medications. Other variables
found to be associated with adherence in the chronic
pain and illness literatures (eg, social support) did not
prove to be independent predictors for this cohort.
It could be argued that the women examined for
study purposes only (ie, the community participants) were
not ‘‘patients’’ and the oﬃce visit was not a ‘‘real’’
medical encounter. However, these types of oﬃce visits
are common, as rheumatologists often see FM patients in
the context of a consultation visit, on a one-time-only
basis. In this study, one third of tertiary care patients were
ﬁrst-time consults and therefore similar to community
women in that the purpose of the visit was to conﬁrm the
diagnosis of FM. In addition, because most tertiary care
patients were not regularly followed by the examining
rheumatologist and 80% of the community participants
had previously consulted a rheumatologist, the distinctions between the two groups are likely unimportant. The
fact that about half of the sample was derived from
the community may enhance external validity because
not all individuals with FM seek services in tertiary care
settings.
No method of assessing adherence to medication is
infallible. We selected a self-report measure because selfreported adherence to medications correlates well with
pill counts,44 electronic monitoring, and pharmacy reﬁll
records,27 and because less practical methods of assessment may not overcome concealment.45 Moreover, social
desirability, which was found to be similar to levels
previously reported in medical and mental health outpatients,31 was included in the general and medication
adherence models to examine the issue of positive selfreport bias. Given that biologic assays are inappropriate
in FM because there is no known serologic marker of
disease activity, one must rely on self-report measures of
adherence in this population.
What are the clinical implications of these ﬁndings?
Over a decade ago, Turk and Rudy13 noted that
‘‘compliance+alliance = adherence’’; they underscored
the importance of involving the patient in the design
and mode of implementing the treatment regimen. Data
from our current and previous studies point to the
importance of the patient–physician relationship for
general adherence in the long term and medication
adherence in the short term. The patient–physician
relationship can be enhanced by improving physicians’
knowledge of FM and educating patients about how to
eﬀectively communicate their needs and concerns to their
physicians. On the other hand, the patient–physician
relationship may be undermined by the lack of follow-up
visits (eg, rheumatologists conﬁrm the diagnosis but do
not treat the patient thereafter).46 Thus, continuity of care
is likely to improve patient–physician rapport and
adherence. Equally important is the need to address FM
patients’ psychological distress as it hampers adherence.
This would need to be done with tact, as physicians
considered the patients as more distressed than the
patients viewed themselves, and patients are hypersensitive to the ‘‘it’s all in your head’’ message that may
r
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inadvertently be communicated when the physician
focuses on the mental health aspect of FM.
This work constitutes an exploration of adherence
in FM. Future studies need to address adherence
to speciﬁc treatment components of multidisciplinary
treatment (cognitive-behavioral therapy, physiotherapy,
medication), as it may diﬀer across behaviors. Also,
adherence needs to be assessed during and after a
treatment program, as it may vary over time. Importantly, adherence needs to be directly linked to outcomes
of treatment. It is likely that there is a feedback
loop: those who perceive beneﬁts from a particular
intervention are more likely to continue to carry out
the behavior.
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