ORIGINAL INVESTIGATION

Clinical Determinants of Health-Related Quality
of Life in Patients With Irritable Bowel Syndrome

Brennan M. R. Spiegel, MD, MSHS; Ian M. Gralnek, MD, MSHS; Roger Bolus, PhD; Lin Chang, MD;
Gareth S. Dulai, MD, MSHS; Emeran A. Mayer, MD; Bruce Naliboff, PhD

Background: Current guidelines recommend routine
assessment of health-related quality of life (HRQOL) in
patients with irritable bowel syndrome (IBS). However,
physicians rarely have the time to measure HRQOL with
the appropriate methodological rigor, and data suggest
that HRQOL in patients with IBS is often estimated us-
ing inaccurate clinical gestalt. The identification of pre-
dictive factors could allow physicians to better assess
HRQOL without using misleading clinical clues. We,
therefore, sought to identify determinants of HRQOL in
patients with IBS.

Methods: We examined 770 patients, 18 years or older,
with IBS at a university-based referral center. Subjects
completed a symptom questionnaire, the Symptoms
Checklist—90 items psychometric checklist, and the 36-
Item Short-Form Health Survey. The main outcome was
HRQOL as measured by the mental and physical com-
ponent scores of the 36-Item Short-Form Health Sur-
vey. We first developed a list of hypothesis-driven HRQOL
predictors, and then performed multivariate regression
analysis to measure the independent association of each
predictor with HRQOL.

Results: Seven factors (1?=0.39) independently pre-
dicted physical HRQOL: (1) more than 5 physician vis-
its per year, (2) tiring easily, (3) low in energy, (4) se-
vere symptoms, (5) predominantly painful symptoms, (6)
the feeling that there is “something seriously wrong with
body,” and (7) symptom flares for longer than 24 hours.
Eight factors (r*=0.36) independently predicted mental
HRQOL: (1) feeling tense, (2) feeling nervous, (3) feel-
ing hopeless, (4) difficulty sleeping, (5) tiring easily, (6)
low sexual interest, (7) IBS symptom interference with
sexual function, and (8) low energy.

Conclusions: Health-related quality of life in patients with
IBS is primarily related to extraintestinal symptoms rather
than traditionally elicited gastrointestinal symptoms. These
findings suggest that rather than focusing on physiologi-
cal epiphenomena (stool characteristics and subtype of IBS)
and potentially misleading clinical factors (age and dis-
ease duration), physicians might be better served to gauge
global symptom severity, address anxiety, and eliminate fac-
tors contributing to chronic stress in patients with IBS.
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tered bowel habits in the absence
of detectable organic disease.' Irritable bowel
syndrome is a prevalent and expensive con-
dition, affecting 15% of the general adult
population, resulting in 3.6 million physi-
cian visits annually, and costing more than
$8 billion per year in direct and indirect ex-
penditures.”® Moreover, patients with IBS
have a health-related quality of life
(HRQOL) that is significantly worse than
patients with diabetes mellitus or end-
stage renal disease.” In light of this finding,
arecent guideline® suggests routine HRQOL
screening in patients with IBS, and recom-
mends initiating treatment when the symp-
toms of IBS reduce functional status and di-
minish overall HRQOL.

contrary, data suggest that many physi-
cians do a poor job of eliciting their pa-
tients’ agendas, addressing their patients’
fears and concerns, and accurately assess-
ing the impact of IBS symptoms on health
status.!! Patients, in turn, indicate that this
disconnect prompts dissatisfaction with
care.®™ A practical limitation in the busy
outpatient setting is that an accurate
HRQOL assessment requires the evalua-
tion of multiple patient domains, includ-
ing biological, psychological, and social
functioning.' Generic HRQOL mea-
sures, including the 36-Item Short-Form
Health Survey (SF-36), are designed to cap-
ture information from each of these do-
mains to establish a broad and balanced
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portrait of a patient’s unique HRQOL." However, these
measures are primarily designed for research purposes,
and clinicians rarely have the time or inclination to as-
sess HRQOL with such methodological rigor. More-
over, most primary care physicians and gastroenterolo-
gists have not received training in how to perform a
complete biopsychosocial evaluation,'*" and observa-
tional data indicate that this inquiry is rarely per-
formed.'®

The identification of a concise and readily avail-
able set of clinical factors associated with HRQOL in pa-
tients with IBS might lead to more efficient and effective
health care delivery. By establishing a convenient yet ac-
curate list of clinical determinants, physicians may gain
better insight into their patients’ HRQOL without rely-
ing on inaccurate clinical clues and imperfect clinician
gestalt. Although several studies*'” have evaluated HRQOL
in patients with IBS compared with other medical con-
ditions, there have been few attempts to identify spe-
cific clinical factors that predict HRQOL within IBS.
Whereas researchers'®?° have demonstrated that symp-
tom severity and psychological component scores (as mea-
sured by the Symptoms Checklist-90 items) are inde-
pendently associated with HRQOL, to our knowledge,
there has been no attempt to determine specific clinical
factors or symptoms that predict HRQOL. We, there-
fore, sought to identify determinants of mental and physi-
cal HRQOL in patients with IBS. Before conducting the
study, we established 3 a priori hypotheses: (1) HRQOL
in patients with IBS may be explained by a concise list
of clinical variables; (2) HRQOL in patients with IBS is
at least in part related to extraintestinal symptoms that
physicians may neglect to ask about, including disease-
specific fears or symptoms related to chronic stress; and
(3) HRQOL in patients with IBS is not primarily related
to traditionally elicited gastrointestinal symptoms, in-
cluding IBS subtype or bowel habit characteristics.

B VETHODS

PATIENTS

We analyzed consecutive patients, 18 years or older, with Rome
I or II-positive IBS examined at the Center for Neurovisceral
Sciences and Women'’s Health, The David Geffen School of Medi-
cineat UCLA, between January 1, 1995, and December 31, 2002.
The Rome criteria provide a valid and reproducible definition
of IBS, and are the most stringent criteria for accurately diag-
nosing IBS.! The diagnostic criteria are as follows. For at least
12 weeks, which need not be consecutive, in the preceding 12
months, persons must experience abdominal discomfort or pain
that has 2 of the following 3 features: (1) relief with defeca-
tion, (2) onset associated with a change in the frequency of stool
(abnormal frequency is >3 times per day and <3 times per
week), and (3) onset associated with a change in form (ie, ap-
pearance of the stool, where abnormal stool is lumpy/hard or
loose/watery). Supportive symptoms include the following: (1)
fewer than 3 bowel movements a week, (2) more than 3 bowel
movements a day, (3) hard or lumpy stools, (4) loose (mushy)
or watery stools, (5) straining during a bowel movement, (6)
urgency (having to rush to have a bowel movement), (7) feel-
ing of an incomplete bowel movement, (8) passing mucus (white
material) during a bowel movement, and (9) abdominal full-
ness, bloating, or swelling. “Diarrhea predominant” equals one

or more of items 2, 4, or 6 and none of items 1, 3, or 5. “Con-
stipation predominant” equals one or more of items 1, 3, or 5
and none of items 2, 4, or 6.

The clinical arm of the Center for Neurovisceral Sciences
and Women’s Health is a university-based specialty clinic that
focuses on the examination and treatment of patients with dis-
orders of gastrointestinal function. One third of the patients
examined at the center are self-referred, while two thirds are
referred by primary care physicians, community gastroenter-
ologists, and academic gastroenterologists. All subjects exam-
ined in this study completed a gastrointestinal symptom ques-
tionnaire, a psychological symptom checklist (Symptoms
Checklist—90 items),* and the SF-36."3

The study was approved by the UCLA Institutional Re-
view Board, and was conducted in accordance with the insti-
tutional guidelines regulating human subject research. All par-
ticipants provided informed consent to participate in the study.

STUDY OUTCOME MEASURE

The main outcome of our analysis was global HRQOL, as mea-
sured by the SF-36. The SF-36 is a widely used, validated, ge-
neric HRQOL instrument composed of 36 self-reported items."
The instrument has been tested in many patient populations
and for many medical conditions, including IBS, and it was pre-
viously demonstrated that patients with IBS score signifi-
cantly lower on the SF-36 than patients with other chronic medi-
cal conditions.* The SF-36 captures several health domains
deemed important by patients with IBS, including bodily pain,
energy/fatigue, and social functioning. In particular, the SF-36
contains several items pertaining to vital exhaustion, includ-
ing the degree of feeling “full of life,” feeling “worn out,” and
feeling “tired.” Because vital exhaustion is regarded to be a criti-
cal component of health status in patients with IBS,* the SE-36
is an appropriate generic measure of HRQOL. The 36 items are
organized into 8 discrete scales (physical functioning, physi-
cal role limitations, emotional role limitations, bodily pain, gen-
eral health, emotional well-being, energy/fatigue, and social func-
tioning) that are compiled into 2 summary scores: (1) the
physical component score and (2) the mental component score.
Each raw scale score is linearly transformed to t scores, with a
mean of 50 and an SD of 10. The transformed scores range from
0 to 100, with higher scores indicating a better HRQOL. These
physical and mental summary scores served as the dependent
variables in our analysis. We performed a separate analysis for
each score.

CLINICAL PREDICTORS

In collaboration with members of the Center for Neurovis-
ceral Sciences and Women’s Health, we compiled a list of can-
didate independent predictors of HRQOL in patients with IBS
(Table 1). We sclected these hypothesis-driven predictors based
on previous research and symptom assessments in IBS-
specific HRQOL instruments,” along with the expert opinion
and experience of the Center for Neurovisceral Sciences and
Women’s Health members. Each selected variable was sup-
ported by an a priori disease-specific hypothesis derived from
this research and experience. To avoid circularity, we selected
predictors that are not contained verbatim within the SF-36 it-
self. However, 3 of our predictors (“feel nervous,” “tire eas-
ily,” and “feel low in energy”) are similar to items in the SF-36
(“very nervous,” “feel tired,” and “feel worn out”). Despite these
similarities, each predictor overlaps with only 1 of the 36 items
in the instrument. Therefore, it would be unlikely for one pre-
dictor to drive the results of global HRQOL based on overlap
with a single item in the outcome measure. To simplify the in-
terpretation and preserve the clinical utility of the character-
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Table 1. Hypothesized Independent Predictors of Health-Related Quality of Life in Patients With Irritable Bowel Syndrome (IBS)

Independent Variable

Method of Dichotomization

Demographic variables

Sex

Age

Ethnicity

Education

Marital status

Income
Bowel symptom variables

Duration of IBS

Flare duration

Predominant bowel pattern

Predominant bowel symptom

Presence of bloating

Severity of IBS symptoms

Presence of childhood bowel symptoms

IBS symptom interference with sexual function

Presence of concurrent nonreflux dyspepsia

Presence of concurrent reflux-type dyspepsia
Psychological symptom variables

Feel low in energy

Feel nervous

Feel hopeless

Feel tense

Tire easily

Sleep difficulties

Loss of sexual interest

Feel that there is “something seriously wrong with body
Resource use variables

No. of physician visits within the past year

No. of different physicians seen within the past year

Previous flexible sigmoidoscopy performed

Previous colonoscopy performed

Previous upper endoscopy performed

Patient interest in attending support group

Female vs male

<50yvs =50y

White vs nonwhite

Beyond high school vs not beyond high school
Married vs unmarried

<$30000/y vs =30000/y

<2yvs =2y

Symptom flares for <24 hvs =24 h

Diarrhea predominant vs constipation predominant (by Rome criteria)
Pain vs discomfort predominant

Present vs absent

Mild or moderate vs severe or very severe

Present vs absent

Present vs absent

Present vs absent

Present vs absent

Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely
Not at all or moderately vs quite a bit or extremely

<5 vs =5 Visits

<3 vs =3 Different physicians
Yes vs no

Yes vs no

Yes vs no

Yes vs no

istics, each of the clinical predictors was expressed as a di-
chotomous variable.

STATISTICAL ANALYSIS

We analyzed patient data using SAS statistical software (SAS
Institute Inc, Cary, NC). To evaluate predictors for mental and
physical health separately, we conducted separate analyses for
the physical and mental component scores of the SF-36. We
first performed bivariate analyses using the ¢ test to evaluate
the association of each predictor with HRQOL. To generate a
parsimonious list of variables, and in acknowledgment of the
fact that statistical significance does not always correspond with
clinical significance, we limited our subsequent regression model
to predictors fulfilling 2 explicit criteria in bivariate analysis:
(1) the difference in SF-36 scores between patients with and
without the variable exceeded 5 points (an effect size of 0.5,
which is considered to be a medium effect in clinical studies**
and corresponds with the proposed minimal SF-36 effect re-
quired for clinical significance”) and (2) the P value for the ¢
test was highly significant (P<<.001). By limiting our analysis
to variables that were statistically and clinically significant, we
attempted to guard against spurious and potentially noninfor-
mative results. The predictors selected from bivariate analysis
were then entered as independent variables into a multiple lin-
ear regression model. Before conducting the multivariable analy-
sis, we first performed collinearity testing between indepen-
dent variables by constructing a correlation coefficient matrix.

This was performed to eliminate redundant variables from fur-
ther analysis. If 2 variables correlated higher than r=0.8, then
one of the pair was eliminated. Our final regression analysis
evaluated the adjusted independent contribution of each clini-
cal predictor to mental and physical HRQOL. We present the
results of our final model in terms of the P value, the regres-
sion coefficient, the t value for the regression coefficient, and
the percentage change in SF-36 score associated with each vari-
able.

— T

PATIENT CHARACTERISTICS

There were 770 patients with Rome I or II-positive IBS
who completed the SF-36 during the study period. Their
mean=SD age was 48.0+13.2 years, and 69.1% of the co-
hort was female. Of the cohort, 78.6% was white and 8.3%
was African American. Of the patients, 47.2% had at least
a high school education and 12.0% had attended col-
lege. Also, 40.7% of the cohort had diarrhea-
predominant IBS, 32.1% had constipation-predominant
IBS, and 27.2% had alternating IBS (by Rome II criteria').
The mean+SD SF-36 physical component score was
43.6+10.4, and the mean+SD SF-36 mental component
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Table 2. Results of Bivariate Analyses for Independent Predictors and Physical Health-Related Quality of Life*
SF-36 Score, Mean (SD)

I I SF-36 Score,
Clinical Variable With Variable Present With Variable Absent /A in Mean / P Value
Low energyt 37.3(10.0) 46.8 (9.1) 9.5% <.001§
Flare duration for >24 ht 40.9 (10.4) 50.4 (8.0) 9.5% <.001§
Tire easilyt 40.3 (10.1) 49.7 (7.8) 9.4t <.001§
>5 Physician visits within the past yearf 38.7 (10.4) 46.9 (8.9) 8.2 <.001§
Feel hopelesst 36.9 (11.0) 44.3 (10.0) 7.4% <.001§
Feel something is seriously wrong with bodyt 37.4 (10.2) 44.7 (10.0) 7.3 <.001§
High symptom severityt 40.9 (10.4) 47.8 (8.8) 6.9 <.001§
Predominant pain (vs discomfort) 39.8 (10.2) 44.8 (10.1) 5.0 <.001§
>3 Different physicians seen within the past year 39.7 (11.6) 44.6 (10.2) 49 <.001§
Feel nervous 39.8 (10.6) 44.2 (10.2) 4.4 <.001§
Sleep difficulties 42.3 (10.5) 46.6 (9.7) 43 <.001§
Female sex 42.5(10.2) 46.0 (10.3) 355 <.001§
Symptoms interfere with sexual function 42.0 (10.4) 45.1 (10.0) 3.1 <.001§
Income <30 000/y 42.4 (10.4) 45.4 (10.0) 3.0 <.001§
Married 45.7 (10.0) 42.7 (11.0) 3.0 <.001§
Low sexual interest 41.4 (10.7) 44.2 (10.2) 2.8 .002
Feel tense 41.4 (10.8) 441 (10.2) 2.7 .004
Concurrent reflux-type dyspepsia 42.8 (10.6) 45.4 (9.6) 2.6 .002
Education beyond high school 43.8 (10.5) 41.6 (8.9) 2.2 .06
Age >50y 42.5(10.7) 44.7 (10.0) 2.2 .06
Previous sigmoidoscopy 42.0 (10.5) 43.9 (10.3) 1.9 .23
Diarrhea predominance (vs constipation) 42.9 (10.3) 44.7 (10.4) 1.8 .20
Previous upper endoscopy 42.6 (10.0) 43.7 (10.4) 1.1 .34
Childhood symptoms 44.0 (11.0) 43.1 (10.0) 0.9 .61
Time with symptoms >2'y 43.2 (10.3) 43.7 (10.4) 0.5 .64
Previous colonoscopy 43.2 (10.9) 43.7 (10.6) 0.5 .53
Interested in attending a support group 43.8 (10.5) 44.0 (10.1) 0.2 .95
White ethnicity 43.6 (10.2) 43.6 (10.5) 0.0 .98

Abbreviation: SF-36, 36-ltem Short-Form Health Survey.

*Variables are rank ordered according to their impact on SF-36 scores, as measured in column 4.
tThese variables were selected for subsequent regression analysis based on achieving clinical and statistical significance. See the “Physical HRQOL Predictors”

subsection of the “Results” section for additional information.

1The difference is clinically significant, as defined by a difference in the absolute value of change in mean SF-36 scores of greater than 5 points.?®

§Statistically significant, as defined by P<.001.

score was 44.0+10.7 (scale, 0-100, where 0 indicates the
lowest HRQOL).

PHYSICAL HRQOL PREDICTORS

Table 2 displays the results of the bivariate analysis for
each independent predictor in relation to physical
HRQOL. Seven variables fulfilled our prespecified crite-
ria for clinical and statistical significance. These vari-
ables were then entered into a linear regression analy-
sis. The final model revealed 7 additive factors (*=0.39)
that independently predicted the SF-36 physical com-
ponent score (in decreasing order of significance): (1)
more than 5 physician visits within the past year, (2) tir-
ing easily, (3) low in energy, (4) severe symptoms, (5)
predominantly painful symptoms (vs discomfort), (6) the
feeling that there is something seriously wrong with body,
and (7) symptom flares for longer than 24 hours
(Table 3).

Figure 1 displays the percentage change in SF-36
physical component score independently associated with
each predictor in the final regression model. For ex-
ample, patients who tire easily had a 9.0% lower physi-
cal HRQOL compared with those who do not tire easily.
Similarly, patients with symptom flares for 24 hours or

longer had a 3.7% lower physical HRQOL compared with
those with flares for less than 24 hours. Because these
factors are additive, patients who tire easily and have
symptom flares for longer than 24 hours had a 12.7%
lower physical HRQOL compared with those with nei-
ther characteristic.

MENTAL HRQOL PREDICTORS

Table 4 displays the results of bivariate analysis for each
independent predictor in relation to mental HRQOL. Eight
variables fulfilled our prespecified criteria for clinical and
statistical significance. These variables were entered into
a linear regression analysis. The final model revealed 8
additive factors (r*=0.36) that independently predicted
the SF-36 mental component score (in order of signifi-
cance): (1) feeling tense, (2) feeling nervous, (3) feeling
hopeless, (4) difficulty sleeping, (5) tiring easily, (6) low
sexual interest, (7) IBS symptom interference with sexual
function, and (8) low energy (Table 5).

Figure 2 displays the percentage change in SF-36
mental component score independently associated with
each predictor in the final regression model. For ex-
ample, patients who feel tense had a 13.6% lower men-
tal HRQOL compared with those who do not feel tense.
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Table 3. Final Adjusted Linear Regression Model to Predict the SF-36 Physical Component Summary Score*

Variable Regression Coefficient (SE) t Value P Value
Intercept constant 55.95 (0.89) 62.58 <.001
No. of physician visits within the past year -5.13 (0.81) -7.13 <.001
Tire easily -5.00 (0.81) -6.19 <.001
Low in energy -3.99 (0.84) -4.74 <.001
Severity of IBS symptoms -3.63 (0.72) -5.05 <.001
Predominant bowel symptom (pain vs discomfort) -2.74 (0.74) -3.70 <.001
Feel something is seriously wrong with body -2.46 (0.97) -2.53 .01
Flare periodicity -2.06 (0.74) -2.80 .005
Abzbreviations: IBS, irritable bowel syndrome; SF-36, 36-Item Short-Form Health Survey.
*r2=0.39.

Similarly, patients whose IBS symptoms interfered with

their sexual function had a 3.7% lower mental HRQOL Flare Duration

compared with those without symptom interference with for>24 h 87

sexual function. Therefore, patients who both feel tense Something

and have symptom interference with sexual function had Serious\'/y r‘]’VéOEQ -44

a 17.3% lower mental HRQOL compared with those with 1 Body

neither characteristic. Painful Symptoms ‘ -49

Because there is no consistent biological marker of IBS, to Low in Energy ‘ ey

our knowledge, patients are identified based on their symp-

toms alone.! In this regard, the patients’ perceived health o ‘

) . .. . Tire Easily -9.0

not only defines their condition but also serves as the pri-

mary outcome to measure the impact of therapy. There- S

fore, an important goal of the physician-patient interac- >5 Physician Visits ‘ 92

tion in regard to IBS is to accurately and efficiently assess —————————

HRQOL by relying on clinical predictive factors. Behav- o T2 3 Y _C‘:] IR

. . % Change in SF-36

ioral models of health care suggest that addressing HRQOL Physical Component Score

allows clinicians to better understand patient needs, modify

care-seeking patterns, and improve adherence to therapy.*
Despite these conceptual underpinnings, data from clini-
cal practice highlight a fundamental mismatch between pa-
tient and physician perception of health status in regard
to IBS,"™ and this disconnect in the process of care may
translate into suboptimal outcomes of care.

In light of this shortcoming, we have identified spe-
cific clinical predictors of mental and physical HRQOL that
may facilitate efficient assessment and targeted treatment
in patients with IBS. Our analysis reveals that much of the
HRQOL variation in patients with IBS may be character-
ized by a parsimonious list of variables (Figures 1 and 2).
Whereas physical HRQOL is associated with symptom se-
verity, symptom periodicity, and pain, mental HRQOL is
associated with abnormalities in sexuality, mood, and anxi-
ety. Perhaps more important, both domains share a strong
association with symptoms of chronic stress and vital ex-
haustion (eg, tire easily, low in energy, low sexual drive,
and sleep difficulties), and neither is determined by the
presence of specific gastrointestinal symptoms (eg, diar-
rhea, constipation, bloating, and dyspepsia), the degree of
previous gastrointestinal evaluation (eg, previous flex-
ible sigmoidoscopy or colonoscopy), or any demo-
graphic characteristics (eg, sex, age, or marital status).

The association of mental and physical HRQOL
scores with symptoms of vital exhaustion is consistent
with the emerging disease paradigm of IBS. Vital exhaus-

Figure 1. Impact of significant clinical predictors on physical health-related
quality of life (HRQOL) in patients with irritable bowel syndrome, as
measured by the percentage change in the 36-Item Short-Form Health
Survey (SF-36) physical component score. For example, patients who think
there is something seriously wrong with their body have a 4.4% lower
physical HRQOL than those who do not.

tion refers to inappropriate fatigue, lack of energy, and
ultimate demoralization in response to chronic physical
or emotional stress.”” Whereas healthy subjects main-
tain homeostasis in the face of acute stress through the
precisely timed coordination of adaptive biological re-
sponse systems, patients with IBS demonstrate an al-
tered response to stress and inadequate physiological ad-
aptation over time.*® Chronic stress system activation in
patients with IBS may manifest with exaggerated auto-
nomic, neuroendocrine, or pain modulation responses
that, in turn, lead to long-term altered bowel function
and visceral perception. This evolving model of IBS has
been corroborated by physiological data in animal and
human studies.?*>' Our analysis bolsters these labora-
tory findings by providing clinical evidence that symp-
toms of vital exhaustion are highly significant determi-
nants of HRQOL in patients with IBS.

Therefore, our findings suggest that rather than fo-
cusing on physiological epiphenomena (stool frequency,
stool characteristics, and subtype of IBS) and potentially
misleading clinical factors (age and disease duration), phy-
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Table 4. Results of Bivariate Analyses for Independent Predictors and Mental Health-Related Quality of Life*
SF-36 Score, Mean (SD)
I I SF-36 Score,

Clinical Variable With Variable Present With Variable Absent /A in Mean/ P Value
Feel hopelesst 31.8 (8.6) 455 (9.9) 13.7¢ <.001§
Feel tenset 33.8 (9.0) 46.6 (9.5) 12.8% <.001§
Feel nervoust 34.6 (9.6) 45.5(10.1) 10.9% <.001§
Low sexual interestt 37.1(10.8) 45.7 (9.8) 8.6% <.001§
Low energyt 38.8 (10.9) 46.6 (9.5) 7.8% <.001§
Feel something is seriously wrong with bodyt 37.4 (10.8) 45.2 (10.2) 7.8% <.001§
Tire easilyt 41.9 (10.7) 48.0 (8.9) 6.1 <.001§
Sleep difficultiest 42.3 (10.7) 47.7 (9.6) 5.4% <.001§
Symptoms interfere with sexual function 41.4 (11.0) 46.0 (9.7) 4.6 <.001§
Age >50y 46.2 (10.3) 42.7 (10.6) 315) <.001§
>3 Different physicians seen within the past year 41.5 (11.7) 44.9 (10.3) 3.4 <.001§
Income <30 000/y 45.8 (10.0) 42.5(10.9) &3 <.001§
>5 Physician visits within the past year 42.2 (11.0) 45.4 (10.2) 3.2 <.001§
High symptom severity 42.9 (10.8) 45.9 (10.1) 3.0 <.001§
Married 42.7 (11.0) 45.7 (10.0) 3.0 <.001§
Education beyond high school 41.6 (10.9) 44.3 (10.6) 2.7 .02
Previous upper endoscopy 43.8 (11.2) 44.0 (10.6) 2.4 .95
Childhood symptoms 40.9 (11.5) 43.3 (10.2) 2.3 20
Time with symptoms >2'y 421 (11.3) 44.4 (10.5) 2.3 .03
Flare duration for >24 h 42.9 (10.8) 45.1 (10.3) 2.2 .08
Female sex 43.4 (10.8) 45.3 (10.1) 1.9 .02
Previous sigmoidoscopy 43.3 (10.6) 45.2 (10.6) 1.9 01
White ethnicity 44.3 (10.6) 42.7 (11.0) 1.6 15
Diarrhea predominance (vs constipation) 43.4 (10.9) 44.9 (10.1) 15 .07
Interested in attending a support group 43.4 (10.6) 44.4 (10.7) 1.0 18
Previous colonoscopy 44.4 (10.9) 43.9 (10.6) 0.5 .57
Predominant pain (vs discomfort) 44.0 (10.4) 441 (10.8) 0.1 91
Concurrent reflux-type dyspepsia 44.0 (10.7) 44.0 (10.6) 0.0 97

Abbreviation: See Table 2.

*Variables are rank ordered according to their impact on SF-36 scores, as measured in column 4.
tThese variables were selected for subsequent regression analysis based on achieving clinical and statistical significance. See the “Mental HRQOL Predictors”

subsection of the “Results” section for additional information.

1The difference is clinically significant, as defined by a difference in the absolute value of change in mean SF-36 scores of greater than 5 points.?®

§Statistically significant, as defined by P<.001.

Table 5. Final Adjusted Linear Regression Model to Predict the SF-36 Mental Component Summary Score*

Variable Regression Coefficient (SE) t Value P Value
Intercept constant 51.55 (0.74) 69.21 <.001
Feel tense -7.01 (1.14) -6.13 <.001
Feel nervous -4.43 (1.19) -3.72 <.001
Feel hopeless -4.40 (1.40) -3.13 .002
Sleep difficulties -2.84 (0.79) -3.59 <.001
Tire easily -2.34 (0.83) -2.82 .005
Low sexual interest -2.12 (1.01) -2.10 .04

Symptom interference with sexual function -1.89 (0.74) -2.56 .01

Low in energy -1.88 (0.89) -2.12 .03

Abbreviation: See Table 2.
#r2 = 0.36.

sicians might be better served to focus their brief patient
encounter on gauging global symptom severity, address-
ing anxiety, and identifying and eliminating factors con-
tributing to vital exhaustion in patients with IBS. This may
occur through teaching coping mechanisms and relax-
ation skills, developing a greater sense of self-efficacy by
encouraging control over IBS symptoms, promoting ap-
propriate lifestyle modifications (diet, exercise, and quit-
ting smoking), and allowing patients to recognize their own

limitations. In addition, a better understanding of the bio-
logical mechanisms underlying vital exhaustion may ulti-
mately help identify targets for novel and more effective
therapies. Through this process of targeting high-yield pre-
dictors of HRQOL in lieu of inaccurate clinical clues, phy-
sicians may be more capable of rapidly and accurately
screening for diminished health status in patients with IBS
and may, therefore, be in a position to initiate effective,
timely, and self-empowering therapy.
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Researchers!®?° have demonstrated a strong corre-
lation between psychological symptom scores (as mea-
sured by the Symptoms Checklist-90 items) and HRQOL
in patients with IBS. The results of this analysis are con-
sistent with the results of these studies. Whereas previ-
ous work'?? has evaluated the relationship between global
psychological function and global HRQOL, this analy-
sis identifies specific components of psychological func-
tion that seem highly predictive of HRQOL. Because pri-
mary care physicians face competing demands for their
time that often preclude a full psychological evalua-
tion,*? our analysis acknowledges the practical need for
a concise set of highly predictive symptoms. In particu-
lar, we found that much of the mental HRQOL variation
in patients with IBS is determined by abnormalities in
sexuality (“symptoms interfere with sexual function” and
“low sexual interest”), mood (“feel hopeless”), and anxi-
ety (“feel tense” and “feel nervous”). Therefore, a com-
plete assessment in those with IBS requires not only an
appreciation of the general relationship between psycho-
physiologic factors and HRQOL but also an assessment
of specific and highly predictive symptoms. These clini-
cal predictors may ultimately provide a means for timely
and accurate identification of psychological distress. This
goal is particularly important in light of recent data®® in-
dicating that directed psychotherapy is effective and cost-
effective in the management of IBS.

We found that patients who feel that there is some-
thing seriously wrong with their body had a significantly
lower physical HRQOL than those who do not share this
concern. In those with somatic pain conditions, pain-
specific fear significantly impacts HRQOL and treatment
response.’* Irritable bowel syndrome symptom-specific
fears may impact HRQOL by prompting avoidance of fear-
producing contexts and activities (eg, restaurants, foods,
and unfamiliar locations) and, in some cases, by reinforc-
ing sick role behaviors.'***3® From a neurobiological per-
spective, IBS symptom-—specific fears may activate central
stress mechanisms, including those underlying viscero-
motor responses and pain modulation. These responses
are synergistic with responses to external psychosocial
stressors in creating a sustained activation of the stress re-
sponse and, in turn, promoting chronic gastrointestinal
symptoms. Therefore, our results suggest that eliciting and
addressing symptom-specific fears may improve the
HRQOL assessment in those with IBS. When present, these
fears may be partly offset through education regarding a
realistic disease model of IBS, reassurance that IBS is not
life threatening, and emphasis on coping skills to pro-
mote healthy behavior and decrease catastrophic think-
ing.*3° In addition, directed psychological treatments for
pain-specific fear have been proposed and validated.””

Our study has several strengths. First, we recruited
our study cohort from one of the largest functional-bowel
disease specialty clinics in the United States. This referral
setting allows for a cohort that is not only demographi-
cally and geographically diverse but also composed of pa-
tients from diverse practice settings. Moreover, there were
more than 700 patients in the study. This large sample size
extends the generalizability of our findings and reduces the
probability of missing a true association (type Il error). Sec-
ond, each of our clinical predictors was selected based on

Interference With
Sexual Function

Low Sexual Interest

Tire Easily

Sleep Difficulties -55
Feel Hopeless ‘ -85
Feel Nervous ‘ -86

Feel Tense -13.6

: ' ; : 9 A1 -3 -5
% Change in SF-36
Mental Component Score

Figure 2. Impact of significant clinical predictors on mental health-related
quality of life (HRQOL) in patients with irritable bowel syndrome (IBS), as
measured by the percentage change in the 36-Item Short-Form Health
Survey (SF-36) mental component score. For example, patients who report
that their IBS symptoms interfere with their sexual function have a 3.7%
lower mental HRQOL than those who do not.

an a priori disease-specific hypothesis derived from previ-
ous research, patient symptom assessments, and expert
opinion, and this itemization occurred before conducting
the analyses. In this regard, our analysis was hypothesis
driven rather than hypothesis generating. Third, to com-
pose a concise list of variables, we limited our analysis to
the most highly predictive (P<<.001) determinants of
HRQOL, and further required that each variable meet pre-
defined levels of clinical significance (defined as an SF-36
difference of >5 points) regardless of the degree of statis-
tical significance. We believe that the generated list is, there-
fore, statistically significant and clinically relevant, and ar-
gue that its compact nature is preferable to an unwieldy
catalogue of less significant variables.

Our study has potential shortcomings as well. In par-
ticular, the university-based referral setting may not be
generalizable to all primary care settings. Although one
third of the cohort was self-referred through advertis-
ing, two thirds were referred from primary care physi-
cians, community gastroenterologists, and academic gas-
troenterologists. Therefore, many of our patients had
already received first-line therapies for IBS; these thera-
pies had failed. However, we hypothesize that even though
severity and HRQOL impairment are likely to be higher
in a tertiary referral setting, the determinants of HRQOL
impairment in those with IBS should be similar, regard-
less of the precise health care setting. An additional limi-
tation is that our analysis is a cross-sectional survey. Al-
though this study design is capable of generating much
information at one point in time, it is unable to track trends
longitudinally. Therefore, our identified predictors of
HRQOL are limited to observed associations (rather than
causations), and are unable to predict HRQOL over time.

Although we selected a broad range of clinical pre-
dictors based on a priori hypotheses, our list may have omit-
ted important variables. For example, we did not include
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factors such as the number of comorbid conditions, cur-
rent employment status, family dynamics, job satisfac-
tion, or access to health care. In this regard, our analysis
may commit a specification error by failing to include po-
tentially important predictors. However, specification er-
ror is an inherent shortcoming of all multivariable analy-
ses, and it can only be guarded against through careful
selection of hypothesis-driven variables. Moreover, it is not
only impossible to identify every potential predictor of
HRQOL in those with IBS but also methodologically un-
sound to include an excess number of arbitrary variables.
We limited our analysis to a discrete list of hypothesized
variables and, therefore, attempted to minimize spurious
findings and regression model overmatching.

In conclusion, much of the HRQOL variation in pa-
tients with IBS may be characterized by a concise list of
clinical variables that can be related to specific underly-
ing biopsychosocial mechanisms. Use of these determi-
nants to help assess HRQOL may ultimately prove to be
more accurate than reliance on potentially imperfect cli-
nician gestalt. By effectively screening for and address-
ing poor HRQOL in those with IBS, clinicians may even-
tually improve their ability to target health services to
those in greatest need, modify care-seeking patterns, re-
duce resource use, and improve adherence to pre-
scribed therapy. However, firm conclusions regarding
these hypothesized effects cannot be drawn until the clini-
cal predictors are first prospectively and longitudinally
validated in varying IBS populations, and then incorpo-
rated into a well-designed randomized trial comparing
amultifactorial patient-centered intervention with usual
care. Future studies should determine whether these pre-
dictive factors of HRQOL predict other clinically signifi-
cant outcomes, including resource use, satisfaction with
care, and specific treatment responses.
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