
ORIGINAL CONTRIBUTION

726 • JAOA • Vol 112 • No 11 • November 2012 Przekop et al • Original Contribution

Self-Reported Physical Health, Mental Health, and Comorbid Diseases
Among Women With Irritable Bowel Syndrome, Fibromyalgia, or Both
Compared With Healthy Control Respondents
Peter Przekop, DO, PhD; Mark G. Haviland, PhD; Yan Zhao, MD, PhD; Keiji Oda, MPH; Kelly R. Morton, PhD;
and Gary E. Fraser, MD, PhD

Context: Physicians often encounter patients with func-
tional pain disorders such as irritable bowel syndrome
(IBS), fibromyalgia (FM), and their co-occurrence. Although
these diseases are diagnosed exclusively by patients’ report
of symptoms, there are few comparative studies about
patients’ perceptions of these diseases.

Objective: To compare perceptions of these conditions
among 4 groups—3 clinical groups of older women with
IBS, FM, or both disorders (IBS plus FM) and 1 similarly
aged control group of women with no IBS or FM—using
their responses to survey questions about stressful life
events, general physical and mental health, and general
medical, pain, and psychiatric comorbidities.

Method: Using data from the Biopsychosocial Religion
and Health Study survey, responses from women were
compared regarding a number of variables. To compare
stress-related and physical-mental health profiles across
the 4 groups, 1-way analyses of variance and χ2 tests (with
Tukey-Kramer and Tukey post hoc tests, respectively)
were used, with α set to .05.

Results: The present study comprised 3811 women. Par-
ticipants in the control group, the IBS group, the FM group,
and the IBS plus FM group numbered 3213 (84.3%), 366
(9.6%), 161 (4.2%), and 71 (1.9%), respectively, with a mean
(standard deviation) age of 62.4 (13.6), 64.9 (13.7), 63.2
(10.8), and 61.1 (10.9) years, respectively. In general, par-
ticipants in the control group reported fewer lifetime trau-
matic and major life stressors, better physical and mental
health, and fewer comorbidities than respondents in the
3 clinical groups, and these differences were both statisti-
cally significant and substantial. Respondents with IBS
reported fewer traumatic and major life stressors and better
health (ratings and comorbidity data) than respondents
with FM or respondents with IBS plus FM. Overall, respon-
dents with both diseases reported the worst stressors and
physical-mental health profiles and reported more diag-
nosed medical, pain, and psychiatric comorbidities. 

Conclusion: The results revealed statistically significant,
relatively large differences in perceptions of quality of life
measures and health profiles among the respondents in
the control group and the 3 clinical groups. 
J Am Osteopath Assoc. 2012;112(11):726-735

Physicians routinely encounter patients with functional
pain disorders, which often present complex treatment

challenges. Two common and frequently studied functional
pain disorders are irritable bowel syndrome (IBS) and
fibromyalgia (FM).1-3 Although formal diagnostic criteria
have been published, both syndromes lack objective find-
ings and, generally, the diagnosis is made on the basis of
patient’s self-reported symptoms.4,5 Irritable bowel syn-
drome is characterized by chronic abdominal pain with
altered bowel function,4 whereas FM is a disease of chronic
widespread pain and pain in at least 11 of 18 predetermined
tender points.5 In some studies,6-8 patients with IBS and
patients with FM reportedly have similar psychosocial,
medical, and psychiatric profiles, and in several community
and clinical studies,9-12 a substantial number of patients
have comorbid IBS and FM. Both diseases occur in approx-
imately one-third of patients2 when either IBS or FM is
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the primary diagnosis.13 Given the striking prevalence of
comorbidity and similarities among individuals with these
diseases, many investigators have hypothesized shared
pathologic charactertistics3-14 but with only partial suc-
cess15-19 at generating a unified explanation.
       One study20 reported patients with comorbid IBS and
FM who scored lower on several indices (global feeling
of wellness, sleep, anxiety, number of tender points, sense
of coherence, concerns about illness and severity) than
patients with IBS only and patients in a control group.20

Similarly, patients with comorbid IBS and FM report lower
health-related quality of life scores and more tender points
than patients with IBS or FM and control group.13-21 These
results suggest that patients with both IBS and FM are
more ill with a diminished quality of life than patients
with either disease alone or control patients.
       In many studies,22-25 researchers have demonstrated
the co-occurrence of IBS, FM, and psychiatric illnesses,
which has generally been associated with more severe
symptoms and less favorable outcomes. Moreover, trau-
matic events are associated with both increased prevalence
and worse outcomes of IBS and FM; however, to our
knowledge, no common interpretation has emerged.26-29

       In previous research,20-29 patients with IBS have been
compared with patients with comorbid IBS and FM, but
these comparisons never have included patients with
FM only; nor did past studies evaluate more comprehen-
sive indices, such as perceived general medical, pain,
and psychiatric comorbidities. Such comparison might
reveal a progressively worsening disease burden among
these groups. In the present study, we include 3 clinical
groups and compare self-reported perceptions of respon-
dents’ medical and mental health. The use of self-reported
information may reveal differences in how patients under-
stand these diseases and in how they perceive their dis-
ease burden. These individual perceptions may yield
insight into a possible underlying process that contributes
to disease progression and ultimately may contribute to
more effective treatments for patients with these diseases.
Specifically, we compared 4 groups of women drawn
from the same population—controls (no IBS or FM), those
with IBS only, FM only, and both IBS and FM—on the
following self-reported measures: physical health and
symptoms; mental health assessments; medical-pain-psy-
chiatric comorbidities; and traumatic and major life stres-
sor experiences. We hypothesized that respondents with
neither disorder would report better perceived physical
and mental health and fewer perceived stressful events
than respondents in the 3 clinical groups. We further pre-
dicted that, with the exception of gastrointestinal symp-
toms, self-reported health scores and stress profile scores
would worsen, respectively, from IBS to FM to respon-
dents with both disorders.

Methods
Data Source
Data were drawn from the Biopsychosocial Religion and
Health Study (BRHS).30 From 2006 through 2007, BRHS
investigators randomly sampled 20,000 of 96,194 indi-
viduals who participated in the Adventist Health Study
2 (AHS-2, 2002-2007)31; of these 20,000 individuals, 10,988
(54.9%) returned completed BRHS questionnaires. The
AHS-2 evaluated data about cancer risk, diet, and lifestyle
among Seventh-Day Adventist (SDA) church members
living in the United States and Canada. The BRHS inves-
tigators, however, limited their sample to only members
living in the United States. Participants in the BRHS were
recruited from 1000 predominantly black and 3500 pre-
dominantly nonblack (largely white, but some Asian and
Latino) churches and through SDA newspapers and tel-
evision programs. The BRHS was a 410-question survey
of adverse experiences in child and adulthood, religious
engagement, and physical and mental health outcomes
among SDA church members. We deemed 73 of the sur-
vey questions relevant for our analyses in the present
study, including biographic-demographic, physical-mental
health, stress, and medical history items. Both the AHS-
2 and BRHS study protocols were approved with an
expedited review by the Loma Linda University Institu-
tional Review Board. Respondents consented by returning
the questionnaire. 

Sample Selection
Inclusion criteria for our study sample included women
who identified themselves as white and who answered
the survey questions regarding IBS and FM diagnoses.
The numbers of men and nonwhite women with FM were
too small and thus precluded meaningful analyses. Women
were selected for the control group if they answered no
to the IBS and the FM questions (ie,“Mark the bubbles
below to show which conditions/diseases you have ever
had diagnosed by a physician.”). Women were assigned
to the IBS group if they answered yes to the IBS question
and no to the FM question. Women were assigned to the
FM group if they answered yes to the FM question and
no to the IBS question. Women were assigned to the IBS
plus FM group if they answered yes to both the FM and
the IBS questions. 

Measures
Rationale
We evaluated a number of variables from the BRHS ques-
tionnaire. The selected variables were neither entirely inde-
pendent nor redundant. We chose to be overinclusive,
however, to facilitate comparisons among clinical data (eg,
continuous measure of depression severity and a clinical
diagnosis of depression in one’s lifetime). Listed first are
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the continuous physical-mental health variables, followed
by the categorical (in all instances, yes/no) variables. 

Physical Health—To measure physical health, we used
body mass index (BMI); interpretive score ranges were
obese (>30), overweight (25-29.9), and normal (18.5-24.9).
We also used the Short Form-12, version 2 (SF-12v2) phys-
ical health composite32 for an overall assessment of physical
health. Scores ranged from 0 (lowest health level) to 100
(highest health level). 
       Body pain was measured by means of respondents’
answers to the SF-12v2 question “During the past 4 weeks,
how much did pain interfere with your normal work
(including both work outside the home and housework)?”32

Ratings were on a 5-point scale, ranging from 1 (not at all)
to 5 (extremely).

Physical Symptoms—Physical symptom frequency in the
past month33 was assessed by means of questions about
how frequently respondents experienced headache, indi-
gestion, constipation/diarrhea, and incontinence (ie, prob-
lem controlling urine or bowel movements). Each was
rated on a 5-point scale: 1 (never), 2 (once), 3 (2-3 times), 4
(4-5 times), and 5 (>5 times) in the past month.

Sleep Quality—Sleep quality was assessed on the basis
of averaged ratings of 3 items: trouble falling asleep, waking
in the middle of the night with difficulty going back to
sleep, and waking up very early with difficulty going back
to sleep. Items were rated on a 4-point scale, from 1 (almost
every day) to 4 (rarely or never). Lower scores indicated
poor sleep quality and higher scores indicated good sleep
quality. Total scores were expressed as mean (standard
deviation [SD]) of available items (1 missing item was
allowed).

Mental Health—We used the SF-12v2 mental health com-
posite score32 to assess overall mental health. Scores ranged
from 0 (lowest mental health level) to 100 (highest level).
For depressive symptom severity, we used the 11-item
Center for Epidemiological Studies-Depression Scale (CES-
D). Items are rated on a 3-point scale: 0, none/rarely; 1,
occasionally or a moderate amount; and 2, most/all of the
time. Scores were reported as the mean (SD) of completed
items (2 missing items were allowed). Total scores were
transformed to full 20-item CES-D equivalent scores34;
scores greater than or equal to 16 may reflect clinical depres-
sion (a cut-point for screening, not diagnostic, purposes).
       To assess neuroticism, we used the 8-item Big Five
Inventory Neuroticism Scale.35 This scale assessed psycho-
logical functioning in the past month. Items were rated
on a 7-point scale (modified from the original 5-point scale),
ranging from “not true” (1) to “very true”(7). Total score

was expressed as mean (SD) of completed items (1 missing
item was allowed).

Medical-Pain-Psychiatric Diagnoses: Comorbidities—
Medical, pain, and psychiatric diagnoses were binary vari-
ables (yes=1, no=0) from responses to a section that began
with, “Mark the bubbles below to show which condi-
tions/diseases you have ever had diagnosed by a physi-
cian.” The medical diagnoses included angina pectoris,
asthma, type 2 diabetes mellitus, hypertension, hypothy-
roidism, and sleep apnea. The pain diagnoses were degen-
erative arthritis, degenerative disk disease, sciatica/arthritic
back, and rheumatoid arthritis. The psychiatric diagnosis
was depression. 

Trauma and Major Life Stressors—Trauma and major
life stress items were adapted from the Trauma Assessment
in Adults scale and Ryff and colleagues’ child abuse
scales.36-38 Respondents were asked about “different types
of stressful or difficult life events.” We classified the items
as either traumatic experiences or major life stressors. The
traumatic experiences are those that likely involved death
threats, witnessing another person’s death, threats of serious
injury, or threats to physical integrity that elicited intense
reactions, such as fear, helplessness, or horror.39-41 We then
grouped the items by trauma type: 

◽ Life-threatening (4 questions regarding war, “really bad”
accident [thoughts of death or severe injury], natural
disaster, or witnessing someone seriously injured or
killed)

◽ Emotional abuse or neglect (2 questions about “moth-
er/woman who raised you” or “father/man who raised
you” insulting, swearing at, or ignoring when respon-
dents were between ages 5 and 15 years)

◽ Physical assault or abuse (2 assault questions, actual and
threatened in participant’s lifetime; 4 abuse questions
from when respondents were between ages 5 and 15
years, mother or father pushing, slapping, throwing
objects, kicking, biting, striking with an object)

◽ Sexual assault/abuse (3 questions regarding actual and
threatened events in one’s lifetime)

       The major life stressors (single yes/no items) were
serious illness (eg, cancer, leukemia, AIDS, multiple scle-
rosis), abortion (for self or intimate partner), miscarriage
(for self or intimate partner), divorce or separation, home-
lessness, and death of a child. For each of these 5 trauma
and stressor variables, respondents were scored 0 points
in the category if all responses were “no/never” and were
scored 1 point if they answered “yes” to any of the ques-
tions in the category.
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Data Analysis
For continuous data, we used 1-way analysis of variance
(4 groups: control, IBS, FM, and IBS plus FM). Residual
plots were inspected visually to check any deviation from
analysis of variance (ANOVA) assumptions. For categorical
data, we used 2 (yes/no) × 4 (participant group) χ2 tests
(one 3 × 4 for education, however). When the overall tests
were statistically significant, we conducted either Tukey-
Kramer tests (for continuous variables) or Tukey post hoc
tests for proportions (for categorical variables) controlling
the family-wise error rate.42 We used SAS software (version
9.2; SAS Institute, Cary, North Carolina) for all tests of sta-
tistical significance, with α set at .05. Because available
data were used for the various statistical tests, sample
numbers vary across comparisons.

Results
Sample Sizes and Participants’ Ages
There were 3811 respondents who met the study criteria.
Women in the control group, the IBS group, the FM group,
and the IBS plus FM group numbered 3213 (84.3%), 366
(9.6%), 161 (4.2%), and 71 (1.9%), respectively, with a mean
(SD) age of 62.4 (13.6), 64.9 (13.7), 63.2 (10.8), and 61.1 (10.9)
years, respectively.

Age and Education Comparisons
Age comparisons are shown as mean (SD) in Table 1. The
overall ANOVA was statistically significant (P<.05), but
the only statistically significant pairwise difference was
that women in the control group on average were 2.5 years
younger than those in the IBS group (Tukey-Kramer post

hoc test, P<.05). Sample numbers and percentages for the
education (high school or less, some college, college graduate
or higher) comparisons also are shown in Table 1. The overall
3 × 4 χ2 test was statistically significant (P<.05). The only
statistically significant post hoc differences, however, were
between women in the control group and the FM group
(Tukey post hoc tests for proportions, P<.05); the proportion
of college graduates was higher in the control group. On
the basis of these results, we re-ran the comparisons adjust-
ing for age and education; there were no material differences,
and thus we present the unadjusted analyses.

General
We predicted that reports of comorbidities would increase
from control participants to IBS to FM to IBS plus FM par-
ticipants. Table 2 reveals this pattern in the group compar-
isons on medical and pain diagnoses and CES-D (depres-
sive symptom) scores. Details about the statistically
significant (P<.05) pairwise differences are given in the
next 4 sections. 

Control and Clinical Group Comparisons
Table 3 shows the sample numbers and means (SDs) for
the continuous physical health and symptoms, sleep quality,
and mental health measures. All overall 1-way ANOVA
tests were statistically significant. With 2 exceptions, women
in the control group reported better physical and mental
health, less pain, fewer physical symptoms, and better
sleep quality, as determined by post hoc pairwise tests.
Differences in mean BMI between the control group (26.4)
and the IBS group (27.0) and mean (SD) incontinence scores

Table 1. 
Age and Education of Women in the Control Group and Women 

With Irritable Bowel Syndrome, Fibromyalgia, or Both Disorders (N=3811)a

Variable                           Control (n=3213)      IBS (n=366)      FM (n=161)      IBS+FM (n=71)     

Ageb

No. (%)                                 3163 (98.4)            360 (98.4)         158 (98.1)             69 (97.2)
Mean (SD), years                   62.4 (13.6)           64.9 (13.7)        63.2 (10.8)          61.1 (10.9)
Education Level, No. (%)c                                                                                                              
                                                     

High school or less                  627 (19.6)              71 (19.6)           35 (21.7)             14 (20.0)       
Some colleged                       1325 (41.4)            165 (45.6)           85 (52.8)             35 (50.0)       
College graduate                 1247 (39.0)            126 (34.8)           41 (25.5)             21 (30.0) 
or higherd        

      
a   The number of respondents varies because of missing responses.
b   Overall 1-way analysis of variance was statistically significant, P�.05; control and IBS differences
were statistically significant, P�.05, using Tukey-Kramer post hoc tests.

c   Overall 3�4 �2 test was statistically significant  P�.05.
d   Control and FM differences were statistically significant, P�.05, using Tukey post hoc tests. 

Abbreviations: FM, fibromyalgia; IBS, irritable bowel syndrome; SD, standard deviation.
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between the control group and the FM group (1.7 [1.3] for
both groups) were not statistically significant. The mean
physical health composite score for women aged 55 to 64
years in the normative sample was 46.28. The mean mental
health composite score for the same population in the nor-
mative sample was 50.14.
       Table 2 displays sample numbers and percentages
for the medical, pain, and psychiatric diagnoses and trau-
ma/stressor variables (all categorical or yes/no). All over-
all χ2 tests were statistically significant. With the exception
of type 2 diabetes mellitus and rheumatoid arthritis, the
control group showed statistically significant lower rates
of general medical, pain, and psychiatric diagnoses than
the IBS group. The percentage point differences were
substantial, particularly between the control group and
the IBS plus FM group. The widest percentage point dif-
ferences were recorded for hypothyroidism (16.1% [con-
trol] and 52.2% [IBS plus FM]) and sleep apnea (3.8%

[control] and 24.6% [IBS plus FM]).
       Compared with the FM group, the control group
reported lower rates of physical, sexual, and emotional
trauma and lower major life stressor rates than those in
the FM group (range, 10.2%-15.7%). Except in the category
of type 2 diabetes mellitus, the control group reported
lower rates of general medical, pain, and psychiatric diag-
noses than the FM group.
       Comparisons across all variables between the control
and FM groups and the control and IBS plus FM groups
were similar, with 2 exceptions. We observed no statisti-
cally significant differences between the control and IBS
plus FM groups for variables in the emotional abuse/
neglect category and for rheumatoid arthritis rates. There
were no statistically significant differences between the
control and IBS groups for the trauma/major life stressor
variables. 

Table 2. 
Diagnoses and Trauma/Stressors of Women in the Control Group and Women 
With Irritable Bowel Syndrome, Fibromyalgia, or Both Disorders (N=3811)a

                                                         Control (n=3213)                   IBS (n=366)                     FM (n=161)                  IBS+FM (n=71)

Survey Questions                            n          Mean (SD)             n          Mean (SD)          n          Mean (SD)           n         Mean (SD)

Medical Diagnoses

Angina pectorisb-d                      58          3194 (1.8)            22          361 (6.1)           13          161 (8.1)             8       68 (11.8)
Asthmab-d                                279          3191 (8.7)            72          365 (19.7)         35          158 (22.2)         20       70 (28.6)
Type 2 diabetes mellitus          236          3203 (7.4)            44          365 (12.1)         19          161 (11.8)           9       70 (12.9)
Hypertensionb-d                        868          3181 (27.3)         147          362 (40.6)         60          159 (37.7)         32       70 (45.7)
Hypothyroidismb-d,f,g                 505          3146 (16.1)          85          358 (23.7)         48          156 (30.8)         35       67 (52.2)
Sleep apneab-d,f                         122          3179 (3.8)            31          356 (8.7)           25          161 (15.5)         17       69 (24.6)

Pain Diagnoses                                                                                                                                                                            

Degenerative arthritisb-d,f         684          3177 (21.5)         143          358 (39.9)         80          159 (50.3)         42       70 (60.0)
Degenerative diskb-f                 394          3172 (12.4)          81          361 (22.4)         64          158 (40.5)         27       69 (39.1)
Sciatica/arthritic backb-f            485          3182 (15.2)         111          363 (30.6)         70          160 (43.8)         37       68 (54.4)
Rheumatoid arthritisc              180          3179 (5.7)            42          360 (11.7)         20          161 (12.4)           8       70 (11.4)

Psychiatric Diagnosis                                                                                                                                                                   

Depressionb-g                            490          3176 (15.4)         101          356 (28.4)         65          159 (40.9)         45       70 (64.3)
Trauma/Stressors                                                                                                                                                                         

Trauma, life threatening       1562          3200 (48.8)         193          360 (53.6)       100          161 (62.1)         44       70 (62.9)
Trauma, physicalc,d                 1154          3212 (35.9)         156          365 (42.7)         83          161 (51.6)         38       71 (53.5)
Trauma, sexualc,d                      996          3181 (31.3)         133          355 (37.5)         71          158 (44.9)         36       70 (51.4)
Trauma, emotional/neglectc   1049          3200 (32.8)         139          361 (38.5)         74          160 (46.3)         28       71 (39.4)
Major life stressorsc,d              1911          3197 (59.8)         235          361 (65.1)       112          160 (70.0)         53       70 (75.7)

a  All differences statistically significant, P�.05, 2�4 �² test. The number of respondents vary because of missing responses.
b  Statistically significant for control and IBS, P�.05, using Tukey post hoc test.
c  Statistically significant for control and FM, P�.05, using Tukey post hoc test.
d  Statistically significant for control and IBS+FM, P�.05, using Tukey post hoc test.
e  Statistically significant for IBS and FM, P�.05, using Tukey post hoc test.
f  Statistically significant for IBS and IBS�FM, P�.05, using Tukey post hoc test.
g  Statistically significant for FM and IBS�FM, P�.05, using Tukey post hoc test.

Abbreviations: FM, fibromyalgia; IBS, irritable bowel syndrome
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IBS and FM Group Comparisons 
Regarding physical health and symptoms, sleep quality,
and mental health (Table 3), the IBS group reported lower
BMI, better physical health, and lower pain scores than
the FM group. There were no statistically significant dif-
ferences between the IBS and FM groups in headache
score, sleep score, or the 3 mental health scores. As pre-
dicted, the IBS group compared with the FM group report-
ed more symptoms of the following conditions, expressed
as mean (SD): indigestion (2.9 [1.4] vs 2.5 [1.4]), constipa-
tion/diarrhea (2.9 [1.5] vs 2.0 [1.3]), and incontinence (2.4
[1.6] vs 1.7 [1.3]).
       Percentages for diagnoses and trauma/stressors in
Table 2 were similar between the IBS and the FM groups.
There were, however, 3 statistically significant differences:
lower rates of diagnosed degenerative disk disease (22.4%
vs 40.5%), sciatica/arthritis back (30.6% vs 43.8%), and

depression (28.4% vs 40.9%) among women with IBS than
those with FM.

IBS and IBS Plus FM Group Comparisons
Pairwise comparisons between IBS and IBS plus FM groups
(Table 3) were statistically significant, with the exception
of the incontinence and sleep quality categories. Respon-
dents in the IBS plus FM group generally reported worse
physical and mental health, more pain, and more physical
symptoms than those in the IBS group. In Table 2, the IBS
plus FM group reported higher rates of hypothyroidism,
sleep apnea, degenerative arthritis, degenerative disk dis-
ease, sciatica/arthritis back, and depression diagnoses
than those with IBS only. In general, the differences were
substantial but not as large as between the control group
and the IBS plus FM group.

Table 3. 
Physical Health and Symptoms, Sleep Quality, and Mental Health Scores of Women in the Control Group and Women 

With Irritable Bowel Syndrome, Fibromyalgia, or Both Disorders (N=3811)a

                                         Control (n=3213)                    IBS (n=366)                    FM (n=161)                 IBS+FM (n=71)

Variable                                         n           Mean (SD)            n         Mean (SD)             n         Mean (SD)         n        Mean (SD)

Physical Health

SF-12 physical healthb-f           2950        48.6 (11.0)         330         43.5 (12.4)          145         37.1 (12.8)         65        34.9 (13.1)
SF-12 body painb-f                   3187          1.9 (1.1)           357          2.4 (1.2)            159           3.2 (1.3)           71          3.3 (1.2)
Body mass indexc-f                   3203        26.4 (6.3)           362         27.0 (6.4)            159         29.0 (7.5)           71        29.8 (9.1)

Physical Symptoms

Headachesb-d,f,g                        3190          2.3 (1.3)           361          2.8 (1.3)            160           2.8 (1.4)           71          3.3 (1.4)
Indigestionb-g                          3179          2.0 (1.2)           355          2.9 (1.4)            161           2.5 (1.4)           67          3.5 (1.4)
Constipation/diarrheab-g         3157          1.8 (1.1)           354          2.9 (1.5)            161           2.0 (1.3)           69          3.5 (1.5)
Incontinenceb,d,e,g                    3161          1.7 (1.3)           358          2.4 (1.6)            157           1.7 (1.3)           71          2.5 (1.6)

Sleep

Sleep qualityb-d                       3187          3.3 (0.7)           358          3.0 (0.8)            159           3.0 (0.8)           71         2 .9 (0.8)
Mental Healthb-d,f,g

SF-12 mental health               2950        52.5 (8.9)           330         50.0 (9.4)            145         50.3 (11.5)         65        46.7 (10.4)
Depressive symptoms             3196          9.1 (8.5)           364         12.8 (9.9)            161         14.4 (10.1)         71        18.7 (10.5)
Neuroticism                            3190        24.0 (8.9)           363         27.2 (9.0)            161         26.1 (9.3)           71        30.8 (9.6)

a  All overall 1-way analysis of variance tests were statistically significant, P<.05. Scales for tests were as follows: SF-12 physical health, 0 (lowest level
of health) to 100 (highest level of health); SF-12 body pain, 1 (pain did not interfere with work) to 5 (pain interfered extremely with work); physi-
cal symptoms, 1 (never experienced symptom during the month) to 5 (experienced symptom >5 times per month); sleep, average of 3 items
(trouble falling asleep, waking in the middle of the night with difficulty falling asleep, waking up early with difficulty going back to sleep) on 
4-point scale (1=almost every day; 4=rarely or never); SF-12 mental health, 0 (lowest level of mental health) to 100 (highest level of mental
health); depressive symptoms, 11 items rated on a 3-point scale transformed to full 20-item CES-D scale where scores ⩾16 may reflect clinical
depression; neuroticism, mean (SD) of 8 psychological function items rated on a 7-point (1=not true, 7=very true) scale, modified from the original
5-point scale. The number of respondents vary because of missing responses.

b   Statistically significant for control and IBS, P<.05, using Tukey-Kramer post hoc test.
c    Statistically significant for control and FM, P<.05, using Tukey-Kramer post hoc test.
d   Statistically significant for control and IBS+FM, P<.05, using Tukey-Kramer post hoc test.
e    Statistically significant for IBS and FM, P<.05, using Tukey-Kramer post hoc test.
f    Statistically significant for IBS and IBS+FM, P<.05, using Tukey-Kramer post hoc test.
g   Statistically significant forFM and IBS+FM, P<.05, using Tukey-Kramer post hoc test.

Abbreviations: CES-D, Center for Epidemiological Studies-Depression scale; FM, fibromyalgia; IBS, irritable bowel syndrome; SD, standard deviation; SF-12,
Short Form-12.
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FM and IBS Plus FM Group Comparisons
There were no statistically significant between-group dif-
ferences on the physical health or sleep measures (Table
3). Women in the FM plus IBS group, however, reported
more physical symptoms (ie, headaches, indigestion, con-
stipation/diarrhea, and incontinence) and worse mental
health scores than the FM group. Statistically significant
differences were found between the IBS plus FM group
and the FM group for hypothyroidism (52.2 vs 30.8) and
depression (64.3 vs 40.9) (Table 2).

Comment
Group Differences
The differences in self-reported physical and mental health
problems, comorbidities, and stressors between women
in the control and clinical groups were substantial. More-
over, there was an increase in self-reported disease burden
for women with FM, who reported more illness and more
comorbidities than women with IBS (with the exception
of gastrointestinal symptoms). Moreover, women with
both disorders self-reported more overall disease burden
than women in the IBS or FM groups.
       Two previous clinical studies20,21 reported less severe
illness for patients with IBS as measured by health-related
quality of life scores and number of tender points than for
patients with IBS plus FM but more severe illness than for
those in a control group. In another clinical study,13 patients
with IBS plus FM were less severely ill as measured by
number and severity of symptoms than patients with IBS
or FM or those in the control group. Overall, our respon-
dents’ self-reports parallel these findings. Variation within
groups in disease burden is common for patients with IBS
and FM. Patients with IBS, for example, are heterogeneous
in disease manifestations. As reported by 3 studies,12,13,21

some patients meet diagnostic criteria for IBS but are able
to cope adequately and do not have to seek medical care,
whereas others are less able to cope, are more ill, and seek
medical care. Patients with FM also experience a wide
range of pain, stiffness, distress, and restrictions, as reported
by other studies.43,44 Our data demonstrated substantial
differences in overall perceived disease burden. 
       In the present study, respondents in each clinical group
perceived themselves as more ill than the control group
and disease burden perceptions worsened progressively
from IBS to FM to IBS plus FM. Future studies may inves-
tigate how this apparent perceived disease burden may
contribute to a patient’s overall health status. 

Shared Pathologic Characteristics
Taken together, our results suggest that the differences in
perceived disease burden may contribute to the differences
in self-reported health seen in these groups. Previous stud-
ies45,47,48 have suggested that alterations of central nervous

system function and hyperactivity of hypothalamic-pitu-
itary-axis function may play critical pathophysiologic
roles in IBS, FM, and chronic pain and that these effects
may be additive and affect cognition.45,47 Investigators
recently demonstrated that patients with FM or FM plus
IBS show deficits in the ability to change sensitivity and
disengage from a pain stimulus,48 suggesting that these
diseases affect cognition, perception, and attention. This
relationship between disease and pain perception may
explain why functional pain syndromes respond to cog-
nitive therapies.49,50 Despite an interesting, growing, and
somewhat consistent body of evidence, we are far from
a unified theory that explains the underlying pathologic
characteristics of functional disorders. Our data do not
speak directly to this critical gap. Future studies may
address shared underlying expressions of these disease
states and the role that cognitions and perceptions may
play in their progression.

Incontinence, Sleep, and BMI
Respondents with IBS reported worse incontinence than
respondents in the FM group and in the control group.
This is not surprising because IBS patients have a 5-fold
increased incidence of incontinence related to diarrhea.51

All disease groups reported worse perceived sleep quality
compared with the control group. This result is similar to
evidence from another study,52 which demonstrated that
sleep abnormalities have a negative effect on disease burden
and progression. Obesity has been shown to affect disease
progression and functional restrictions,53 and the present
study confirmed this finding in the data for the FM and
IBS plus FM groups.

Pain-Related Interference
The general burden of perceived pain interference reported
by respondents with IBS plus FM was more severe than
for the respondents in the control group or the respondents
with IBS. The patterns for perceived pain interference, for
example, increased progressively from control group to
IBS to FM to IBS plus FM groups, and correspondingly,
perceived physical health progressively declined from con-
trol respondents to IBS to FM to IBS plus FM group. Increas-
es in perceived pain may be explained by an increase in
response or sensitivity to pain (ie, excitatory input), a lack
of central regulation of pain (ie, inhibitory control), and
by the altered perception of pain (ie, hyperalgesia, allody-
nia).54,55 The effect of pain is seen in the progressive differ-
ences across groups, an effect that manifests as the per-
ceived restriction that pain exerts on an individual.

Depressive Symptoms and Neuroticism
Average self-reported depressive symptoms and neuroti-
cism scores for all clinical groups were statistically signif-
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icantly higher than scores for the control group, and the
IBS plus FM group reported higher scores than the IBS
and the FM groups. In other studies,22-25,52 researchers also
have linked depression and anxiety (neuroticism in the
present study) with disease burden and progression, and
our results follow this same pattern.

Pain-Related Diagnoses
In general, pain-related diagnoses—whether typically
made by means of objective findings (eg, osteoarthritis,
degenerative disk disease, sciatica/arthritic back) or, as
with IBS and FM, dependent on self-reported criteria (eg,
headaches)—also increased progressively across groups.
The only exception was rheumatoid arthritis, with a slightly
increased rate seen in the FM group. An increase in
headaches was expected, but we did not expect to find an
increase in self-reported nonfunctional pain disorders that
paralleled the frequency and severity of self-reported func-
tional pain-related disorders. There is no obvious expla-
nation for the finding or for any common causal relation-
ship, and, although we are cautious in our interpretation,
we view this finding as interesting and worthy of further
study. Subsequent investigations may reveal that patients
with functional pain disorders attend to physical and psy-
chological symptoms in a progressive manner. This may
reveal a common underlying pathology, which increases
across groups in the present study. 

Medical Diagnoses
A consistent increased frequency in the self-reported med-
ical diagnoses of hypothyroidism, hypertension, asthma,
angina pectoris, and sleep apnea was seen across all 4
groups. Although these diagnoses are self-reported, there
is a consistent pattern to our findings. Respondents with
IBS plus FM report more functional, psychiatric, pain-relat-
ed, and general medical diagnoses than the other groups,
and higher scores were reported by the control group, fol-
lowed by the IBS, FM, and IBS plus FM groups. Such con-
sistency makes it difficult to argue that functional disorders
are simply psychiatric or somatic complaints. These find-
ings underscore the need to search for an underlying
process.

Trauma and Major Life Stressors
Adverse life experiences can have dramatic effects on dis-
ease occurrence and progression, as demonstrated in pre-
vious studies of IBS and FM.56,57 In all of the trauma/stressor
categories evaluated in the present study, there was a con-
sistent increase in self-reported events from the control
group to IBS to FM to IBS plus FM groups. The largest
statistically significant differences were between the control
and FM groups and the control and IBS plus FM groups.
Self-reported physical and sexual trauma and major life

stressors were significantly increased in the FM and FM
plus IBS groups compared with the control group, whereas
significantly more emotional trauma and neglect were
reported by the FM group compared with the control
group. Further studies might examine these associations
and investigate the complex relationship between envi-
ronmental, cognitive, and genetic factors, an effort that
with time may lead to a unified explanation of functional
disorders. 

Study Strengths
The present study’s relatively large community sample
included a sufficient number of women with self-reported
disorders, which allowed for meaningful cross-group sta-
tistical comparisons. The BRHS survey contained very
detailed information about demographics, health-related
factors, and traumatic and stress-related events. Moreover,
much of the information was derived from standardized
physical and mental health questionnaires commonly used
in research and clinical practice, and particularly in pub-
lished studies of trauma and FM.28,53

Study Limitations
The present study has several limitations. First, this cross-
sectional study is limited to 1 point in the participants’
lives, and we cannot say whether there is variation across
groups in the causes and consequences of pain. Moreover,
the present study is a secondary data analysis and, thus,
we depended on available data. Second, the response rate
to the BRHS survey was slightly higher than 50%. The
response rate from older white women, however—the
group from which the present samples were drawn—was
more than 60%. Third, we limited our analyses to white
women affiliated with 1 Protestant denomination (Sev-
enth-Day Adventist), and this may have introduced a sys-
tematic reporting bias and limited generalizability. Fourth,
our IBS and FM criteria were self-reported, physician-
given diagnoses, and although we primarily were inter-
ested in participants’ perceptions, we have no corroborating
data from treating physicians or medical records. Fifth,
although our trauma and stressor categories were based
on a defensible and conventional classification scheme, it
is imperfect because we do not have data on individual
reactions. Thus, we cannot be certain that participants with
“yes” responses to the emotional abuse/neglect questions,
for example, in fact reported a “traumatic” event or that
serious illness (as defined in the present study) is best
thought of as a major life stressor and not a traumatic
experience.41 Finally, although we had type I error protec-
tion within the various statistical tests (ie, post hoc tests),
we did not have this same protection across the ANOVA
and χ2 tests that preceded them. Despite this, however,
we are confident in our findings. 
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Conclusion
The present study revealed perceived differences in present
and past stressors, pain restrictions, and mental and phys-
ical health between women in the control group and
women in the 3 clinical groups. Our 3 clinical groups
reported substantial, statistically significant, and worsening
perceptions of their disease burden. Our data reveal dif-
ferences in the way each group perceives disease burden,
and these perceptions appear to diverge from the traditional
medical pathology. As future research data accumulate,
this view may inform more accurate decisions about effec-
tive management strategies and approaches50 when offering
care to these often difficult-to-treat patients, and osteopathic
techniques should be included in treatment planning.
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